
        
            [image: cover]

    
Dell Magazines 
www.analogsf.com 

Copyright ©2010 by Dell Magazines



NOTICE: This work is copyrighted. It is licensed only for use by the original purchaser. Making copies of this work or distributing it to any unauthorized person by any means, including without limit email, floppy disk, file transfer, paper print out, or any other method constitutes a violation of International copyright law and subjects the violator to severe fines or imprisonment. 



Cover art by Jean-Pierre Normand
Cover design by Victoria Green


[bookmark: toc]
CONTENTS
Reader's Department: EDITORIAL: GROWING PAINS by Stanley Schmidt
Reader's Department: IN TIMES TO COME
Novelette: PAGE TURNER by Rajnar Vajra
Poetry: SKIPPY THE ROBOT by David Livingstone Clink
Science Fact: ROBOTS DON'T LEAVE SCARS: WHAT'S NEW IN MEDICAL ROBOTICS? by Stella Fitzgibbons, MD
Novelette: HANGING BY A THREAD by Lee Goodloe
Novelette: A TALENT FOR VANESSA by David W. Goldman
Department: BIOLOG: DAVID W. GOLDMAN by Richard A. Lovett
Reader's Department: THE ALTERNATE VIEW: THE ICE MAN COMETH: THE ICY RESERVOIRS OF THE SOLAR SYSTEM by John G. Cramer
Probability Zero: QUARK SOUP by Bond Elam
Novelette: FISHING HOLE by Rick Cook
Novelette: TEACHING THE PIG TO SING by David D. Levine
Novelette: THE DAY THE MUSIC DIED by H.G. Stratmann
Novelette: FARALLON WOMAN by Walter L. Kleine
Reader's Department: THE REFERENCE LIBRARY by Don Sakers
Reader's Department: BRASS TACKS
Reader's Department: UPCOMING EVENTS by Anthony Lewis
* * * *
Vol. CXXX No. 5 May 2010
Stanley Schmidt, Editor
Trevor Quachri, Managing Editor


Peter Kanter: Publisher
Christine Begley: Vice President for Editorial and Product Development
Susan Mangan: Vice President for Design and Production
Stanley Schmidt: Editor
Trevor Quachri: Managing Editor
Mary Grant: Editorial Assistant
Victoria Green: Senior Art Director
Cindy Tiberi: Production Artist
Laura Tulley: Senior Production Manager
Jennifer Cone: Production Associate
Abigail Browning: Manager, Subsidiary Rights and Marketing
Julia McEvoy: Manager, Advertising Sales
Bruce W. Sherbow: VP, Sales, Marketing, and IT
Sandy Marlowe: Circulation Services
Advertising Representative: Robin DiMeglio, Advertising Sales Manager, Tel:(203) 866-6688 n Fax:(203) 854-5962 (Display and Classified Advertising)
Editorial Correspondence Only: analog@dellmagazines.com
Published since 1930
First issue of Astounding January 1930 (c)


[bookmark: chap0]
Reader's Department: EDITORIAL: GROWING PAINS by Stanley Schmidt
Most people experience growing pains, both physical and emotional, which they'd rather avoid if they could—but without which they couldn't become the adults they eventually do. Is the same true for civilizations, or even species?
The term “growing pains,” I'm told, originally referred to literal, physical aches and pains associated with bodies growing, resulting, for example, from various parts not growing at compatible rates[1]. If skin, for instance, doesn't expand as fast as the muscles or bones under it, it can feel uncomfortably tight. Teething pains are an early example in which one part of the body is literally, slowly but relentlessly, pushing itself through another.
What sticks in most people's memories, though, is emotional pain, which comes in a wide range of types and intensities: uncertainty about whether they're developing as they should; awkwardness in social situations; guilt or embarrassment about things they did because they didn't know any better, which they later regret and from which they would rather dissociate themselves. If you're like most of us, and you haven't buried them too deeply, you can probably remember things you did in your youth by which you unnecessarily hurt yourself or someone else. If you could, you might erase them from your past—but of course you can't.
You might, however, take some consolation from the fact that you probably learned something from those experiences, and what you learned helped make you who you are now. You may, for instance, have made a nuisance of yourself in classrooms in ways that repeatedly earned you detention, and eventually got the message that those kinds of behavior were best avoided, for your own good as well as others'. You may have gone through periods of believing whatever you were told by “authorities” until experience taught you that sometimes authorities make mistakes or tell lies, so you started being more critical of what you heard. But how well would you have learned that lesson if you had never been hoodwinked and had to deal with the consequences?
Or maybe you were the one telling lies or bullying, until the aftermath of some incident showed you how badly that could hurt somebody you really cared about. Would you have learned your lesson as well if someone just told you that lying and bullying were bad? Well, maybe, if you had a really good innate knack for thinking about such things and picturing yourself in another's shoes. But children don't start out that way. Babies quite reasonably see themselves as the center of their universe, and only gradually develop a more realistic understanding of how they really fit into the larger picture. Being able to empathize with their fellow creatures and interact with them in mutually comfortable and beneficial ways takes a lot of sophistication that can only be developed through a long period of trial, error, and feedback. On the way there, almost anyone will do things they would later consider unthinkable—but the younger self's tentative steps and missteps are the source of the older self's wisdom.
And, of course, the same principle applies to more academic forms of learning, too. Most of us can remember struggling with at least one subject that we found difficult before we were even able to attempt things we now find routine. You can't become fluent in calculus if you haven't mastered arithmetic and algebra, and there may have been a time when the multiplication table seemed insurmountable.
To me it seems clear that cultures do go through similar stages, and need to recognize that fact and not be too hard on their ancestors who lived through the earlier ones. Alchemy was widely reviled and/or ridiculed in its own time, and is perhaps even more so now—and not entirely without reason. Some of its practitioners were outright charlatans. Much of what even the honest ones believed was wrong, and many of their efforts were directed down blind alleys. That's easy for us to say, but some of the alchemists were genuinely trying to learn what made matter tick, with very little to go on—and without their efforts we might well have never got modern chemistry. A similarly tangled historical relationship exists between astrology and astronomy: one is largely nonsense, but we may have had to go through it to get to the other.
There is now a great deal of talk (and occasionally even some action) about the horrors of industrial pollution and the need to clean it up. (Ironically, there's more talk about it now, but less actual pollution [of at least some kinds], than a few decades ago. I remember what the Ohio and Hudson Rivers, and the air near them, looked and smelled like back when coal-burning was common, and it wasn't pretty.) Whether the current trend is up or down, it would be hard to deny that industry and its products have caused much pollution of air, water, and even soil. But we had to go through a dirty industrial revolution before we could have a clean one. You have to learn to burn things and make motors at all before you can learn to do it cleanly. Crude almost inevitably comes before refined.
Those who would now have us try to avoid all environmental impact would, if they'd been obeyed earlier, have left us confined to the Olduvai Gorge. To get where we are now, our ancestors surely had to kill other animals, level forests, and dig holes. Vegetarians now have the luxury to be vegetarians because meat-eating enabled their ancestors to have enough free time to build a culture in which they could. Animals that subsist entirely on natural plants, without benefit of technology, have to spend practically all their waking hours finding and eating food because the energy content of what they eat is so low.
That last statement will undoubtedly ruffle some feathers, but other examples strike even closer to home and will make people even more uncomfortable if they're made to look at them. Most of us can agree on the horrors of war and oppression, but much of what is widely considered great art and literature has been created in response to those horrors. As Justin Davidson said in a New York magazine article (November 2, 2009), “Attempting to crush a culture often winds up enriching it."
Most of us can agree on the horror of slavery, but much of what we regard as the proud heritage of classical western civilization probably depends on the existence of slavery in ancient Greece and Rome. As the 2008 Encyclopaedia Britannica states, “Slaves were responsible for the prosperity of Athens and the leisure of the aristocrats, who had time to create the high culture now considered the beginning of Western civilization.” And that doesn't just mean pretty pictures and statues; the same article adds (perhaps ironically), “The existence of large-scale slavery was also responsible, it seems logical to believe, for the Athenians’ thoughts on freedom that are considered a central part of the Western heritage."
In other words, some of our democratic ideals had their roots in reaction to slavery within the culture that produced them. Would they have arisen without slavery to react against? I don't know, but the possibility gives one pause.
Far be it from me to suggest that every youthful indiscretion or misjudgment, whether of an individual or a society, is a good thing or was justified by any good side effects it might have had. A teenager who drives drunk to impress his friends and winds up paralyzed for life might understandably feel that the price of the lesson was way too high. I'm not sure any redeeming good ever came of the Inquisition or the Third Reich. Without them we would not have George Bernard Shaw's Saint Joan or Anne Frank's Diary, but is their value to us worth the price paid by millions of innocent victims, including Joan and Anne?
That, in miniature, is the fundamental dilemma posed by the observation that many of the things we have and value depend for their existence on our ancestors having done things that we would be ashamed to do ourselves and would not tolerate others doing if we could stop them. What if we could have prevented all the past atrocities—and in the process prevented all the good later things to which they directly or indirectly contributed? Would we and our world be better for it, or should we view these past evils as necessary growing pains of civilization? Are our present exalted sensibilities luxuries that we can afford only because our ancestors went through these growing pains?
Anywhere but in science fiction, such questions would be little more than intellectual games—purely hypothetical speculations about how now might be different if then had been different. But in science fiction—and, less likely but not inconceivably, in a real future with science and technology that we don't have—they can take on a more practical aspect. Instead of merely wondering, “What if things had been otherwise?” we can consider, “What if somebody can go back and make them otherwise?” Suppose, for example, that a group of time travelers could go back and abolish slavery in Athens. Would the resulting world of 2010 be better or worse? How, and to what extent, could we justify either making the change or not making the change if we had the ability?
And what of the future? Right now, at least in our part of the world, few of even the kinds of people who in past times would have kept slaves would consider the practice necessary or justifiable. Machines provide the same sorts of advantages slaves used to, giving some people (many more than in past eras) enough free time to think about things other than making a living. Until recently, machines were all pretty simple-minded; indeed, no one would think of saying they had minds at all. We still had to tell them what to do, even if they did the physical act of mixing and baking bread or crunching the payroll numbers. Now, though, we're getting machines that do more and more of their own decision-making and can take limited sorts of initiative. The science-fictional goal of actual artificial intelligence is beginning to look potentially achievable, and if we get machines with that plus the mechanical ability to do a wide range of tasks, we can liberate ourselves from most tedious chores. We'll have something that can effectively replace a human being, without being one. It will be, as I said in The Coming Convergence[2], “like having slaves, but without the guilt."
But would it really? Or would we instead find that we had drifted by insidious stages back to a new era of slavery, in which the slaves are manufactured rather than born? And will that one be even harder to justify—and free ourselves from—than the ones of bygone ages?
It's a question that we may have to face in reality sooner than we'd think. Science fiction writers have, of course, already been thinking about it for quite a while; but I suspect we've barely scratched the surface and there are still plenty of new angles to explore.
Meanwhile, I leave you with one final question in this vein. How many—and which—of the things we do now will be seen by future generations as the growing pains and embarrassing adolescent awkwardness of an immature species?
Copyright © 2010 Stanley Schmidt
* * * *
[Footnote 1: Actually it has a narrower medical meaning referring to a particular kind of muscle pain, not well understood, sometimes occurring in children. But I'm using it in a broader sense of any aches or pains associated with growth.]
[Footnote 2: Prometheus Books, 2008, p. 194.]
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Reader's Department: IN TIMES TO COME
Vincent Di Fate's cover for our June issue illustrates “The Anunnaki Legacy,” a far-ranging adventure by relative newcomer Bond Elam. What do you do if you're a long way into a quest so big, for a goal based on evidence so tenuous, that you don't even know whether the agencies supporting you still really do? And what if you then find that what you were looking for is not what you thought it was, but something even stranger? Then your response can't be what you thought it would be....
Linguist Henry Honken is back with another article about an aspect of human linguistics that's likely to stretch your thinking about what alien—and even future human—languages might be like. It's called “Der Mann, Die Frau, Das Kind,” and if you think your high school classes in German or Latin gave you a good idea of what gender means in linguistics, think again—they probably just scratched the surface!
And, of course, we'll have a diverse array of stories by such writers as Jerry Oltion (with Elton Elliott), Kyle Kirkland, Edward M. Lerner, and Michael F. Flynn.
[Back to Table of Contents]
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Novelette: PAGE TURNER by Rajnar Vajra
* * * *

Illustrated by Mark Evans
* * * *
Extraordinary events can happen in very ordinary places....
* * * *
Let me hand you the whole picture. I'm in trouble, real trouble, and can't do a blessed thing about it. And I'm hurting and tired and cold, and God knows I'm scared. So the game's name for me right now is SURVIVAL, which means I've got to invent distractions and more distractions to fight this urge I'm getting to—to just give up.
Yesterday, I think it was yesterday, I reviewed the high spots of my life—more hills than mountains, sad to say—then told myself every joke I could remember. None of that pleased me much, but at least it killed a few hours. Then I decided to indulge in acting out the fantasy that's molded my daydreams for the last two years. Don't laugh. The idea is that I'm at the bookstore where I work, during a weekly session of our writer's club, the Literary Lions. But instead of being a salesperson cum barista cum waitress merely serving the wordsmiths, I'm one of them, reading her latest baby out loud. Don't you think that would be so satisfying, sharing something you've created with a group that can appreciate and intelligently critique your art?
That may not be your fantasy, but it's mine, and I tried to really get into it, imagining I was ensconced in one of the big circles of dusty armchairs, sitting with a writer's typical bad posture: shoulders rounded, head jutting forward, back slumped. But when I started my tale, just making stuff up impromptu, the love was missing. Took me a while to figure out why.
What I crave is the feeling of doing an official reading—or what I imagine that's like. And that's something I can't get here without having a story, actually created by me, memorized well enough to get a sense that I'm reading it as I recite it. Crazy? I know, but I've never had more time or reason to pamper myself. Ever notice how you can't do a blessed thing until you do something else first?
So I started gluing a plot together in my head and ran headlong into another snag. I guess my . . . situation has squashed my creativity along with other things. Pure fiction was out. What I finally came up with is basically a glorified report on some stuff that's actually happened. And though I said the writing itself wasn't my goal, it's been more involving than I expected. Be interesting to try this for real if I ever get out of here.
Anyway, I've completed my masterpiece and gone over it a dozen times and had a long if not good nap. Now I'm ready to give my fantasy a second try. A word of warning: real life doesn't always have much of a plot or character development or even conflict—all the stuff the Lions blab about every week. So I guess what you'll hear isn't a good story, but I've tried to make it interesting despite that. You can tell me how well I've succeeded.
Which brings me to why I've invented you. I can visualize a circle of people just fine, but only as . . . placeholders. I don't think my brain is firing well enough right now to summon up more than one imaginary person to interact with. But you'll do fine as someone to listen and keep me company. Just don't interrupt. That's a joke.
And here's an idea! Let's add a game into the mix. I'll mostly be telling it like it was except I'll add a wee exaggeration or an outright fib now and then. I'll stop the “reading” a few times and you can guess which parts that you just heard weren't true. It won't be easy because weird things were happening even before I wound up in this mess, so you'd best listen with both ears.
Ready? ]]
* * * *
Five years ago, in 2013, during my junior year at UC Santa Cruz, I wrote an essay titled “An Endangered Business List” for the only economics class I've ever taken.
That title seemed clever to me back then but sly because the paper was really about types of small American businesses vanishing beneath the waves of insolvency. Right after the section concerning ma-and-pa grocery stores, I'd described the fate of ma-and-pa bookstores. Had no idea at the time that last problem would soon get right in my face; but it sure has, because with three great white sharks gobbling up all lesser fish, small fry such as The Page Turner, where I've worked for four years now, have practically become extinct. And the Sharks keep circling.
[[ Yeah, now that I'm actually reciting this, I can see that the beginning sucks, so don't bother pointing it out. No doubt real authors would say there's too much info coming too fast, and the intro is too cutesy. But I don't have the oomph to start this from scratch. Besides, that essay got an A. ]]
Our store is situated very near the Pacific somewhere between San Diego and Seattle, but it isn't really named The Page Turner. Sorry to come on evasive, but some of the secrets I plan to share aren't mine, so I'm squirting a little obscuring ink in the waters to protect the innocent.
[[ Evasive. Ha! If this story were truly meant for publication, I'd have to ink out the bulk of it. In other news, you think maybe I'm going a bit heavy-handed on the oceanic theme? ]]
One innocent is my boss, and I'm going to claim her name is also Page Turner because I believe in overdoing a good thing. If you'd like an honest description, you're out of luck and not only because I'm hiding her identity but because she changes so much from moment to moment. I'll happen to glance her way and be stunned at how beautiful she is, then she'll turn slightly or catch the light a different way and poof—she's almost a hag. I can tell you her hair is dark and long, and let's just call her eyes gray and leave them be. She always wears blue or green. Always.
As for me, I'm easy and I don't mean sexually. I've got a nose that's tragically short, too many freckles, and hair that's either obnoxiously red or just red enough depending on your tastes. I suppose my basic proportions will do, but I'm about five pounds pleasantly plump plus another ten that's trickier to justify. And I appear heavier than I am because, frankly, I'm in sad shape for a woman still in her twenties. George W. Bush—remember him?—had a better attitude toward his critics than I do toward exercise. Well, now you can guess where I stand politically, but I don't mind spilling my own secrets, some of them. I've got a Celtic knot tattoo on my butt, an IQ comfortably north of 150, and I'm a monster at chess—almost good enough to be known outside of chess circles where I'm ranked pretty darn high. I'll even confess that I'm somewhat bisexual, although I prefer men. And I'm fully bilingual: English and Gaelic, which I get to use at Christmas and on the phone with my mum. But I won't spill my real name.
We'll just call me Amy because Amy was my best friend at UCSC. And she died in an idiotic car accident that wasn't her fault.
[[ Two facts that I'll give you for free: my name is actually Caitlin, Caitlin Mackenzie Shroeder if you must know, Mackenzie being my mum's maiden surname; but my friend who died in the accident was truly named Amy and for obvious reasons I'm feeling . . . close to her right now. ]]
I'll explain our setup. With a New Borders within a quarter mile and a Barnes & Noble just down the street, not to mention a next gen Amazon megastore already on the drawing board, coming to a neighborhood near YOU, Page has had to be damn shrewd to keep us afloat. She's taken a multitasking sort of approach to keep business flowing in. Here's an example:
Few consumables earn money in this city as well as gourmet coffee, but New Borders is pushing “Alexandria Café,” which Page thinks is a redux of a discontinued blend from Starbucks and not half bad, while B&N offers Starbucks under its own name. So Page got hold of a friend who got hold of a friend who ships her the really good stuff. Illy is our caféordinaire, a terrific espresso-style brewed in an ordinary coffeemaker, and although it's pricey, we undercut Starbucks on price per cup. But for a few dimes more, we offer authentic Jamaican Blue Mountain.
[[ Now there's a bit I'd definitely redact if I ever wrote this down and submitted it to a magazine. Anyone who read it and is familiar with the store or who merely stumbled in and took one look at the chalkboard would go “Ah ha!” and start looking around for me. I'd hate that kind of attention. Likewise, I'd think twice before bragging about our homemade pecan cheesecake and the best Napoleons ever. But I might be willing to include other things we offer since pretty much every baby bookstore still limping along has to do similar stuff. Care to guess what I mean? You're too late. ]]
Page also uses what she calls her “social hooks” to bump business. We do an art show every month, have live music every Friday night, and sometimes offer stand-up comedy. In addition, we have three semiformal bookish clubs infesting our couches and chairs on designated evenings: the Fantasy Guild, a short chapter of the Baker Street Irregulars, and finally a writer's group, the Literary Lions, which has two honest-to-God published authors.
[[ I guess the “Lions"—actually named the “Bookworms,” I'm bummed to admit—infected me with the writing bug, bless their squinty bloodshot eyes, and I didn't even know it until now. We used to host my chess club, the Rooks, but it wound up doing too little business to make it worth staying open late; we board heads know how to concentrate. That's why Rooks meet mostly at my house. Or did. Looks like we'll need a new venue. ]]
Then there's something of an informal club. Every morning from around nine to noon, we've got the Regulars. Sure, swarms of irregulars—not the Baker Street kind—show up during those hours, and a few such even appear consistently for a week or two, then vanish as if responding to some invisible slow tide. Our five solid citizens, on the other hand, practically homestead their couches during the early shift. They all walk to the store rather than drive, arrive usually within fifteen minutes of each other, and they never begin the day's discussion until all five are seated and equipped with java and goodies. I understand they got to know each other through the Page Turner, but they've coalesced into a sort of clique, an unusually accepting one that grants temporary visas to anyone wishing to join the morning blab session. Still, full membership is subtly reserved for the core group, Page and I being honorary members in those moments when we're not too busy.
One thing that keeps Paul, Page's part-timer, and me hopping is that our Regulars are bean fiends; most gulp down a cup or two of our best brew per hour. You heard right. Professor J, for example, inhales five cups before lunch every blessed day we're open—that's six days a week—which I always figured accounts for his over-the-top energy and twisted sense of humor. Around eleven you'll hear my boss muttering, “Amy, we've got to cut them off."
Even when I can't participate in discussions, they're worth eavesdropping on. Maybe it's all that caffeine whipping their brains cells to a frenzy, but our five “clients,” as Paul puts it, are some of the brightest people I've ever met—with some of the nuttiest notions.
Maybe it's time to introduce you around, and sorry about the bogus names.
Tara always settles in the green couch, probably to match her eyes. She's very blond, somewhere in her forties I suppose, big enough to make me look skinny, and has lovely and delicate features. If she dropped fifty pounds, she could be—no, don't want to go there. I refuse to be one of those chubby girls who look at other overweight people with narrowed eyes. Anyway, she's got a sexy voice with a Scottish accent that reminds me of my mum's, only mum sounds more like Shrek. Tara totes crutches around, but uses them sparingly. She's a professor of marine biology on a sabbatical.
Serge—Sir-gay—has to be on the far side of fifty. He's got a lean but not hungry look and seems taller than he is. Very polite and always calm, decades of gentle smiles have engraved his face with gentle wrinkles. Gray hair, but plenty of it. Retired librarian, which is more impressive than you might think since his particular library has the words “of Congress” tacked on.
Professor J is Serge ten years younger, facially speaking, but shorter and infinitely less serene. Don't think I've met anyone else with such electric blue eyes. Semi-retired, but only from the teaching aspect of his life. J also shows up for Lion get-togethers. He's the other white meat: the less published of our literary giants and his work is strictly nonfiction. Archeology tomes.
Dusty is the club's toddler, and I've never learned why she doesn't have to be somewhere else every morning. I'd say she's not quite thirty and would describe her as hemi-goth, although I suppose most people have forgotten what “goth” used to mean in a fashion sense. Anyway, hair dyed carbon-black, black eyeliner and fingernails. Eyes so dark you can't see any pupils and lashes so long and with so much mascara, you barely see her eyes. But she dresses mostly in blazing colors and tends to show a lot of high-quality tanned leg. She's the kind of person Page describes as “entitled."
Finally, there's good old Doc Abraham. Sixty, plus or minus five years, tall enough to play pro basketball, gray kinky hair, skin almost light enough to pass for Caucasian. Extra large eyes, usually all lit up with enthusiasm. Of the Regulars, he emits the most words per minute by a wide margin. Doctorate in physics and a spare one in computer science, a genuine nerd's nerd gainfully employed in research. Just not before noon most days. British, veddy.
If I sound especially fond of Abe and talk about him more than the others, it's because he's the only Regular I have a connection with outside the store. He's a Rook, a fellow chess nut, and we frequently have private matches, just the two of us. He's good, so good that I actually have to sweat a little to checkmate him, and I must admit that he's even taken a few when I was daydreaming. That's three losses for me out of one hundred ninety matches so far, so you can see who pwns who.
[[ Neat, huh. “Pwn” does suggest “pawn.” Or is that one of those too-clever word games? ]]
Five months ago, Abe raved ecstatic about a piece of equipment his lab had just slapped together. Sometimes he called it a GHD, other times a “field portable gravitational harmonic detector.” For weeks, he blathered about it incessantly during the morning sessions and our late-night matches, but he might as well have been spouting Urdu for all I got out of it. I mean he made nice clear statements such as, “the GHD uses the polarization of microwave beams to modulate a laser inferometer.” See what I mean? I finally asked what the thing was for and he goggled at me, startled that anyone could miss the obvious, and sputtered, “Why, detecting the highly elusive; everything from spacetime distortions to De Broglie waves generated by objects many magnitudes larger than the subatomic.” At this point his eyes took on a gleam any fanatic might envy. “In one lightweight unit, Amy, we now have a device for measuring gravitational waves with capabilities far beyond LIGO 3, and which can also pinpoint oscillations, or rather the consequences of oscillations hitherto too minute to be more than theoretical!"
Seems ridiculous to end a sentence as geeky as that last one with an exclamation point, but it was right there in his voice.
Anyhow, I couldn't summon the courage to ask him to translate all that into English but was nervy enough to ask about practical applications. I got a lovely lecture about pure scientific exploration before he went on to admit, reluctantly, that he supposed the machine could waste its time accomplishing various tasks beyond its intended purpose such as sniffing out deeply buried radioactive materials, or warning of incipient earthquakes by measuring subterranean pressures. He went on to add, in a fit of British whimsy, that the GHD could even locate a kitty that had fallen down the backyard well, so long as it kept treading water. Apparently some feline motion would be necessary to isolate the kitty's vibration from the general vibration of the well.
Okay, that's all five Regulars. And the cuckoo-clock widget on my screen just roared so I'm putting this and myself to bed for the night. Got an extra long day coming up. The Literary Lions and their hope-to-be-maned followers will be extending our hours. And while the writer's group isn't nearly as sneaky or crazed as the Fantasy Guild, I'll want to be sharp for smuggled-in booze, which we could get busted for. So I need my less-than-beauty sleep. Goodnight, sweet whatever.
[[ See what I did there with the widget? I just gave the “reader” a clue that the story is really some kind of e-diary I'm writing on a computer. I wish. And if only I could go to bed. I'll probably conk out soon anyway. That's been happening more lately. A bad sign, I'm sure. ]]
Bummer. The Lions kept me up past midnight and today I'm burned out.
[[ Got a hunch I really was up past midnight, but since it's pitch black and I can't see my watch or move the arm it's on, or even touch its light button with my free arm, who knows?
FYI, I'm not loving the transition at this point in the story. And I'm beginning to see why a lot of writers are so down on first person narratives; it's easy to overdose on commentary. Maybe I should've gone third person or spiced up the remarks by using blog format. Mood: moody. Nah. Ten to one, editors are flooded with bloggy tales and I wouldn't want—hey! Why am I talking like an editor would ever be involved? I think my mind is starting to strip gears. We won't talk about that. Okay, the next part really happened but hardly last night. Nothing good happened last night, if it was night. ]]
Near the meeting's final yawn, one of the wannabe authors asked Gerald, the most opinionated and famous Lion, to detail the worst kinds of writing blunders. At first I only listened with an earlobe because Gerald rehashed the boo-boos we hear about every few weeks, the ones so standard they've been named. Such as “I've suffered for my art and now it's your turn,” which means dumping irrelevant junk into the storyline simply because you've gone through the bother of doing some research and want to show off.
But then Gerald jumped the tracks and started in with his own pet peeves. The one that caught my whole ear he called “HGTV syndrome,” although he claimed he could've picked on any number of informational-type cable channels just as easily. Definition: trying too hard or too cutely to match narrative with subject through imagery or puns. Seemed abstract to me until he rattled off examples:
"Watch any HGTV program where, say, a doctor is attempting to buy a house, and you'll hear lines such as ‘Will the doctor give this home a clean bill of health?’ and ‘Now all he has to do is cough up the down payment.’”
[[ Come to think of it, those oceanic references in the beginning would have to go if I were seriously working on this. I wanted them for the—now I'm showing off—adumbration, but being clever isn't always smart. Still, the sea is a big part of the picture I plan to paint, so I'll try not to throw the baby out with the you know what.
Gerald says you should open every story with a “hook,” usually some kind of action or quick-setting mystery to get the reader involved. So maybe I should've started this yarn more like: When Page arrived to open her bookstore Tuesday morning, she found a large fish flopping around on the front step.
Oh dear, we have another loser. Doesn't exactly make you smell the weirdness, and besides, it's wrong. Dusty was the one who found it and it wasn't on the step until we'd been open for some time and it wasn't that large. Maybe it's not even so dramatic, although I suppose it's a bit freaky to run into a fish out for a morning swim on concrete. We're near the ocean, not on top of it. Oh heck, I hadn't planned to change the story during the reading, but why not throw that intro in right now with a few changes? ]]
Two hours after the Page Turner opened last Tuesday morning, Dusty, the last of the Regulars to arrive, found a large fish flopping around on the front step.
Naturally, she was more concerned about the inconvenience of having to step over the thing than how it had wound up in her way. And naturally, she complained about it in her usual pre-coffee whine the instant she stepped through the door. Tara, our guru on matters aquatic who'd been sitting in a pile of herself on the couch, has sharp ears. She hove up and went to investigate, leaving her crutches to hold her place on the furniture. Page and I followed.
Tara's limberness surprised me as she squatted down to take a close look at our finny visitor, which was about a foot and a half long, wide and flat. "Limanda aspera," she murmured. “Yellowfin sole. Strange..."
"You bet,” I offered helpfully. “Usually we only get hammerheads coming in for the morning croissant."
"What's strange?” Page asked, blinking rapidly as we both turned to stare at her. “I mean about the species, damn it.” I wasn't used to my boss losing her cool and wondered what was bugging her.
Tara aimed a thumb in the general direction of the ocean. “There's a stretch of Pacific dead-zone running along our shores for kilometers. Not enough oxygen in those waters to support any kind of rockfish. And that's why"—she turned those emerald eyes on me—"I'm taking your report of pastry-seeking sharks with, let's say, a wee drop of salinity.” We both smiled.
[[ Well, that's what Tara should have said. What she really said was “Sharks prefer meat, dear.” Do tell. Rats, I just remembered a pearl of wisdom Gerald dropped way back when. He said fish or birds appearing in unexpected places have become almost inevitable in humorous SF or fantasy. But I don't mean for my story to be funny, and besides, I'm stuck with Joe “Fins” Piscine because that part's true although Joe showed up DOA.
Which reminds me: catch me in any big lies yet? You're right, so far I've only lightly varnished the facts, although in real life, Tara suggested that the sole fell out of a delivery truck restocking the nearby Whole Foods and some doggy grabbed it and redirected the delivery. But where's the magic in that? Back to the fictional fiction! ]]
The door opened and Abraham stepped out, took one look at the now barely flopping creature, and paled so much he could pass for a white man who should really get out in the sun more.
"Is that what I think it is?” he asked in a choked voice.
"I'd go with fish,” I suggested.
"I meant a—a non-local flounder. Tara?"
"You've been hanging around Yanks too long, Abe. ‘Tis a sole, but definitely non-local."
"Could someone have dropped it here? By accident?"
We all glanced up and down the street, perhaps looking for a fisherman searching his creel because it felt too light. “Not too likely,” I said.
Abe wrung his hands, which I'd read about but never seen anyone do in real life. What was the big deal? First Page freaked and now Abe. Never seen him rattled before either, but he'd been acting funny lately, excited all last week over something he wouldn't talk about, and since Monday he'd been looking bummed. But not this bummed.
"Damn,” he whispered after chewing his lower lip pretty good. “This might mean—never mind."
As he moseyed back into the store, Tara placed her delicate hand under the flatfish, which had ceased even twitching, and scooped it up, very casually. “I'll see if Whole Foods will bestow some wrapping paper. I've a friend in the seafood department. Page, would you have sufficient room in your fridge for this if I promise to make the wrapping airtight?"
"For you, sure."
"I'll fetch your crutches,” I offered, unsure if she could manage them and still tote the fish.
"Don't bother dear, I can hobble the three blocks. But thank you. Thank you both. And I'll be wanting fresh coffee on my return."
Mr. Fins tucked under one arm, she walked off with that weird limp of hers, as though different things were wrong with each leg. I almost ran after her to help out, but Page gave me the look and we both returned to work. I tooled over to see if any Regulars were falling behind in their daily caffeine overdose.
Got four orders of the respective usuals and got some of the usual treatment. Dusty raised a dyed eyebrow at me; Serge smiled warmly and returned to fiddling with the GPS menu on his iPhone G6. But then Professor J failed to make his usual odd joke and asked about the “commotion” instead, complaining that he couldn't get word one out of Abraham, who was still looking worried and upset.
"Live fish on the stoop,” I said. “Dead now, I guess. Don't think it was trying to bother anyone."
"It bothered me,” Dusty muttered. “Gross."
Now it was J's turn to look worried. "Live, you say?"
"Until a few minutes ago. Apparently from pretty far away."
"Oh, Christ.” His expression changed. The worry stayed, but he also looked angry. Was there some national I Hate Gills Day I didn't know about?
I tried to raise one eyebrow the way Dusty can, but of course they both lifted. “What makes that your problem, Professor?” Which sounds rude, but I didn't ask it rudely.
"There's a, um, possibility a practical joke was involved. At my expense.” Was the man actually blushing?
"Why play jokes aimed at you on our front step?"
His blush deepened. “You wouldn't believe me. Hell, sometimes I don't believe me."
I opened my mouth to answer but got distracted. Abraham had done something unheard of for a Regular. He'd up and left the store, abandoning his steaming large-java-extra-cream on the table. I stared at the slowly closing door, the full mug, then looked down again at the professor. “Try me,” I suggested.
He glanced over at Dusty, who seemed uninterested in anything outside herself, which I'd learned could be an optical illusion. “All right,” he sighed. “It'd be a relief to tell someone. Amy, do you believe in leprechauns?"
He didn't notice, but that got Dusty's gothy attention. Serge, far as I could tell, remained wrapped up in his new toy. I squinted into J's blue, blue eyes looking for a sign the man was “winding me up,” as Abraham might put it, but all I saw was blue sincerity.
"Can't say as I do."
"Nor do I. Not as most people think of them. Did you know I was once a field archeologist?"
I gave my forehead two I-have-brains taps. “I figured as much since that's what you used to teach and what you write all those books about. You saying you dug up some leprechaun fossils?"
He dug up a mini-smile. “Hardly fossils; I'm no paleontologist. But I am an amateur entomologist."
"That's news to me,” I admitted, looking around to make sure no one desired my services; Page was manning the register, and no customers were shooting up flares. “But I don't get the connection."
"How could you? Perhaps I've said too much already."
"Care for triple sugar in your coffee from now on if you clam up?"
[[ HGTV syndrome strikes again, right? Clam up! ]]
He sighed. “An effective threat. Very well. Twenty years ago, a former student living in Ireland wrote me about finding some old oak piles and sticks half buried in a dried-up lakebed. He'd thought he'd found the ruins of a crannog, a sort of artificial island used as a dwelling."
"Built by Picts; I know about crannogs. My mom's so Scottish I'm surprised she doesn't wear kilts."
My wit went right under his head. “Splendid,” he said. “A fellow gravedigger and I rounded up a herd of undergraduates and went on a teaching dig in Eire.” He licked his lips and then continued.
"At the site, which certainly did suggest Pictish ruins, I noticed holes tunneled into the loam, too small for rodents but a bit oversize for your average Irish earthworm. I was curious. So as my team did some preliminary excavating, I concentrated my shovel-work on exploring one of the tunnels."
"And you found?"
He winced. “Nothing I could've expected. Five feet down, my tunnel leveled off and veered into a spot where dozens of other tunnels converged. And that's where I found it."
"I'll bite. You found what?"
"Something akin to a European beehive, but larger and coated with wax. I'd never seen or heard of such a thing and should have brought it, intact, to a laboratory for careful study. Instead, I made the mistake of cutting it open."
"And little guys dressed in green popped out?” I grinned.
"Hardly. Huge green fuzzy insects, rather beelike, flew out. At least five hundred of them."
"Whoa."
"They buzzed me and my students and I was sure they intended to attack. Instead they all landed on their hive, dug their feet into the waxy coating, and flew away with it. But I did get a glimpse of what was inside, thanks to my, um, premature dissection."
"What?"
"Well, honey, for one thing. The stuff kept dripping out. But the main feature that caught my interest,” he paused to wet his lips again, “was tiny little . . . furniture."
I didn't know whether to gasp or laugh. “Professor, are you trying to tell me leprechauns are bugs?"
"I didn't put it together until later. Consider the folktales about the little people. Dressed in green? Check. Pot of gold? Check, if you take gold as a metaphor for honey. Small? Check. Clever? Double check. Their furniture was peculiar but marvelously crafted. Elaborate. And then there's the matter of pranks. They flew off, but it turned out they didn't forget me. Or forgive."
"How do you know?"
"I didn't at first. But little things kept going wrong. My car keys would vanish and show up days later embedded in an ice cube in my freezer. Thought some students were playing games. Then one day I opened a banana and it was filled with Solenopsis. I mean the fruit was gone, and the peel stuffed solid with live red ants. After I dealt with the escapees and a few bites, I examined the peel through a low-power microscope. Can you guess what I found?"
"A Chiquita label?"
"Very, very small stitches."
"Huh.” I looked at him hard, but he seemed perfectly serious. “So what'd you do about all this?"
He glanced around the room, maybe to certify that no one but me was listening. He finally noticed Dusty was on board, but he only shrugged and spoke in a lowered voice. “My former student got me some names of Irish old-timers who reputedly were experts in, er, folk remedies. I hoped they'd know a cure for my situation. If there was a cure, I assumed Ireland would be the logical place to look for it."
"I suppose."
"Three of the herbalists just laughed me out the door, but the fourth was something else. All tattooed like a Pict himself. He gave me a—an amulet to wear.” Professor J yanked on a silver chain around his neck and out popped a copper cage barely big enough to contain a dime. But rather than spare change, it held two green shells, or perhaps one broken shell. He hurriedly stuffed the cage back into his shirt.
Dusty leaned closer to him. “What kind of shells were those?” she demanded.
"I suspect they're carapaces, if you must know. From a Queen leprechaun. It's been two decades now and the practical jokes haven't stopped and have even followed me to two other continents and back. But ever since I've worn this, the pranks have, um, kept their distance."
I nodded thoughtfully. “So that's why you thought the fish had something to do with you."
"Yes, indeed. Look, I know how mental all this sounds, but have you any idea how many species coexist with us on Earth that remain undiscovered?"
"How could I?"
"Exactly.” He took a long final sip of coffee, set the mug down, and walked out of the store without another word.
I watched him through the big front window until he'd passed beyond my view, trying to convince myself he'd been pulling my leg big-time. And then it was probably just the power of suggestion, but I could've sworn I saw a green blur flying past the glass, headed in his direction.
This was turning out to be an unusual day.
[[ Now that I've heard myself say it out loud, I realize that last line was a clunker. So sue me. But tell me, have I lied about what the Professor said?
Wrong! I reported exactly what he told me, almost word for word. But remember that Professor J is the one with the freaky sense of humor and I suspect he was leg-pulling especially hard that day. But yeah, I did see a green blur after he took off. Shows you how gullible I am. Got to rest for a minute. ]]
[[ I'm so thirsty. The thought of food makes me queasy now, but I'd kill for a sip of water. I'm at a real bad point in my numb-pain cycle and the concrete under me keeps getting damper. Feels like my leg bones are ready to snap from all the weight on them—can't afford to think about it. Thank God my head and chest are free. Maybe if I focus harder on the reading I'll forget this nightmare, at least for a while. Okay, I'm summoning up my audience again. ]]
Next morning, we opened the store as usual, but when Tara showed up twenty minutes later, she found two fish on the front step—another sole and something a bit larger she called a “rainbow runner.” Tara said the runner must've come from waters way farther south than our latitude. Page looked sick when she heard about it.
I had a hunch the Regulars would be short two members this morning—Abraham and Professor J—and I was almost right. Both came to the party after all, but only stayed long enough to hear about the latest finny delivery. J muttered something about “not a coincidence” along with a flashflood of swears. He was gone before you could say “lucky charms.” And for the first time ever, he took off in a car.
Abe pretty much flipped and practically ran from the store. Page, bless her heart, asked me to chase him down and find out what was wrong—a genuine sacrifice for her because the store was busy at the time and she needed all hands on deck.
[[ Gad, I really overdid the nautical bit. ]]
I'm no sprinter, so it took me four blocks to catch up to him. By catch up, I mean using what little breath I had left to yell, “Hold up, doctor, please!” from nearly a block away. Abe stopped, whirled around, and frowned at me as I waddled up to him.
"Thanks,” I panted, “for waiting."
"What is it, Amy?” He sounded annoyed.
"Page and I—” gasp, wheeze “—sorry, my lungs are such wimps. Page and I are worried about you. What's got you in such a rush to castle?"
For a moment I thought he would take off again. “My dear, just being near me may be more dangerous than you could imagine. So I thank you for your concern, but you must scurry off. Now."
"Why?” Were the Bee Folk after him, too? “Don't see anything scary.” Unless free fish deliveries turn scientists into axe murderers. “And I wouldn't feel right about taking off if you aren't safe.” Oh, I'm glib with the paler lies.
He bared his teeth and it was no smile. “I can outrun you despite my age."
"Yeah, but I know where you live.” We'd had chess matches at his house.
His eyes darted around. “Touché. Let's strike a bargain. Will you promise to keep a secret?"
"Absolutely.” I put on my trustworthy face.
"Very well. If I explicate the menace then you'll leave?"
"If there's nothing I can do to help."
"There isn't. And truth to tell, I really should inform someone outside my, ah, inner circle about this, in the event that the consequences are more . . . widespread than I've envisioned. The problem has arisen due to my work."
I told you he's a talker. “Never realized theoretical physics was so risky."
One side of his mouth twisted. “Our project has advanced far beyond the purely conjectural. We recently assembled a construct, a device if you will, that appears to confirm our latest theories."
"What theories?"
Despite whatever spooked him, he got more animated as he burrowed into the topic. “Our starting point was to reject the Big Bang hypothesis for the creation or recreation of our universe. We found an alternative in the logical ramifications of the accepted astronomical observation that celestial entities, such as stars and galaxies, appear to be traveling faster the farther they are from our telescopes, and receding. Assuming sufficient space, we posited a mass-to-energy conversion as these entities approach light-speed, thus creating a de facto spherical border to our space-time. While it is possible that the cosmos will terminate in a permanent useless state, we found the idea inelegant. So we further posited that the border's converted energy returns to the universe as a whole where it condenses into free matter."
"You're talking Steady State?"
"Quite, but not as Gold, Bondi, Hoyle, or Fagerquist envisioned it. I'm pleased you're familiar with the term, although I prefer ‘continuous creation.’”
"So what kind of machine could—"
"Kindly attend. Next, we asked ourselves how the energy might return. After considerable thought and calculation, I proposed that at the transformation border, the cataclysm is so intense that it opens a rift into an extraneous set of dimensions and forces the converted matter into that extra-universal space. I further suggested that an alien plenum would be unable to interact properly with this energy and the resulting stresses would gradually, ah, rematerialize the energy. Assuming the extra dimensions could not retain matter whose structure reflects our reality, the condensate would fall back into our space. I named this cycle the TavProcess."
Grab your buckets, girls, it's raining matter. “That's a pretty neat concept, Doctor. But where's the danger?"
He flashed me a stern look. “Patience. If the Tav Process is valid, we must consider how the returning matter would be distributed."
"If we must."
"Then let us reason. If the material simply returned to its exit point, our universe would eventually become nothing but a vast hollow sphere with something of an oscillating skin; thus violating our continuous creation hypothesis. Should the material reenter at only one point, it would surely become a black hole of cosmic proportions, once again violating our central concept."
"I get you, but wouldn't that be a cool way of getting everything together for the next Big Bang?"
For a second, he looked startled but approving. “A worthy notion; as I have often remarked, you may not be exercising your full potential in your current vocation. Nevertheless, we do not abandon a traditional theory to explore alternatives only to scamper back to it at the first hint of a new wrinkle. Besides which, what would induce your cosmic black hole to ‘bang'?
"So we presume the two realities are aligned, or misaligned, such that the returning matter has a widespread distribution, thus suggesting a possible means of testing the entire model."
"This, I gotta hear."
"So you shall. If the Tav Process has been occurring eternally, or even for a few paltry quadrillion millennia, every particle in our universe must, perforce, have gone through our theoretical hyperspace many times."
"Wow. Talk about your big picture, but I can see that."
"Then wouldn't it be reasonable to expect the particles to show a cumulative effect from so many passages?"
I shrugged. “How should I—oh, heck, grind me a pound of that one too."
He looked baffled for a moment, then continued. “And given sufficient time, Amy, wouldn't every particle extant have also repeatedly been encapsulated within black holes, and freed once those black holes have reached the transformation barrier?"
His perspective was dizzying, but I just nodded.
He leaned closer to me. “Finally, consider entanglement. Do you know what I mean by ‘entanglement'?"
"Sure, I've taken physics courses.” Yeah, Physics One in high school and Physics for Liberal Arts Ignoramuses in college. “That's when two subatomic doodads can affect each other even when they're in different time zones."
He snorted. “Amusing, but sufficiently near the mark. I've a colleague who specializes in entanglement, and she believes that conditions within a black hole generate a prodigious number of entangled entities—your doodads. She suggested that such entities might remain entangled throughout the Tav Process. And furthermore, that the connection between doodads is and has always been within the hyper-universe."
"Hold on.” I stared at him until I sorted things out a bit. “Are you saying every particle in our universe is . . . attached somehow to this other dimension?"
He mimed applauding. “And attached, however tenuously, with every other particle via the second universe! Now you have all the elements of our working theory.” His big eyes were aimed at my face but seemed focused elsewhere. “We constructed a fresh model of a pristine carbon atom based entirely on mathematics rather than observation and compared that model to an actual carbon atom. Assuming the subtle variations were created by vast numbers of Tav cycles, we subtracted the perturbations and came up with a number, the Tav Frequency, which we hoped related to an essential quality of the hyper-universe."
"I'm still with you so far.” Sort of.
He started talking faster. “Next, we sent a beam of coherent light through a lens containing a supercooled Bose-Einstein condensate, slowing the light to a slug's pace and providing time for the photonic waves to interact with a magnetic field we set to oscillate at the Tav Frequency. Once through the lens, the light struck our target: a disk of charged cesium. By repeating the experiment with a separate disk while omitting the oscillation, we hoped to observe a distinction between the excitation state of our two targets, presumably because some photonic energy bled off into the hyperdimensions."
I got about a third of that. “So what happened?"
"The unexpected, to put it mildly. We set up various ultrasensitive detectors for measuring energy fluctuations, including a photo-multiplier-array infrared sensor and our recently developed GHD—have you heard me mention that device before? I'm rather proud of it."
Only about a thousand times. “Sure, your gravity sniffer and moggy-in-the-well locator."
He didn't even begin to smile. “Just so. But when we ran the initial test with our Tav generator, the target simply vanished."
"Really? You mean it . . . disintegrated?"
"Not as I understand that word. If it had been reduced to molecules or even atoms, we would have detected them. Instead, it left no traces behind whatsoever. Apparently, we'd dug a wormhole into the other universe."
"Huh. But I thought you said our matter couldn't hang out there."
For the first time since he'd started explaining, he looked haunted again and shifted his weight uncomfortably. “Indeed."
"So the disk just popped back into your lab at some point?"
"Hardly. We couldn't even guess where it ‘popped’ out, but assumed that the uneven vectors of its countless entanglements determined the location. It might've reappeared virtually anywhere in space and, for all we knew, anywhere in time."
By now, so much anxiety radiated from him that I decided not to bug the man for any clarification. “That's absolutely fascinating, Abe. So you never tracked down your disk?"
"Which is why we used the same procedure with a different target: a shielded GPS transceiver. A waterproof one in the event our target landed on Earth, which we deemed unlikely, but in some body of water."
"Clever. Any luck?"
"To our astonishment, the GPS unit did indeed reappear on Earth, some fifty kilometers east of Montevideo and most certainly in the brine. We deduced from this that particles with the greatest degree of entanglement tend to, ah, bind to the same general region of space-time."
"Way cool! I can smell the Nobel Prize from here. Didn't you just invent the world's first teleporter?"
"Unwittingly,” he muttered. “Still, you've expressed my exact sentiments as of last week.” Tiny droplets of sweat made his forehead glisten. What, I asked myself, could any of this physics stuff have to do with the price of chum?
"You mean your teleporter stopped porting?"
"Not at all. In fact, we gradually calibrated the effect by adding and varying secondary pulses through our Tav generator, dispatching new GPS units, and tracking where each reappeared. After two hundred fifty-six trials, we can now transmit a target from our lab to a place of our choosing with an error of less than a centimeter."
"Wow."
"During the trials we found, again through serendipity, that we could reverse the process in a sense. I can see you are puzzled and frankly, so are we, although we strongly suspect this result is another artifact of entanglement. In any case, it developed that if the . . . teleported object arrived in a location already occupied by matter of more than gaseous density, a quantity of that matter matching the mass of the target would arrive back in the lab. Something of an even exchange."
"How about that? So you can even teleport distant objects with a little fussing! As my mum would say, losh! Why aren't you dancing in the street?"
He pulled out a handkerchief and wiped his forehead. “My raptures ended Saturday afternoon. I'd been at home, ensconced on my rear deck, celebrating the sunset and happily planning this week's trials. That's when Sheri Sabine called to inform me that Ben Holtzkocker, a key member of my project, had gone missing. Sheri is Ben's assistant."
"Missing?"
"Quite. He didn't show for his scheduled weekend shift and wasn't responding to phone calls, mobile or otherwise, although we've all promised to remain constantly accessible since we are charting new territory. And when Sheri, who has a copy of Ben's house-key, drove to his residence to check up on him, his Honda was present, but he wasn't.
"I was concerned but not alarmed until Sheri called again an hour later. Checking on the other members of our team, she discovered two more unexplained absences: Ali Kingsley's puppy and far more significantly, at least to me, Meiling Chu, our chief engineer."
"Do you—"
He held up a finger. “I noted a disturbing pattern. Only two people had been in close proximity to the generator during most of the experiments, Ben and Meiling. And Ali had been the next most frequent participant."
"Huh. Any news since Saturday?"
He sure looked grim. “My associates haven't come to the lab this week and are officially ‘missing persons’ now, according to the police. Even the dog remains lost. Furthermore, I've received troubling reports from several colleagues about unexpected objects appearing near them or in places they frequently haunt. And this morning Ali called to tell me she'd actually seen her favorite vase disappear. Does that give you an inkling of the danger?"
"Not really.” Actually, I was totally creeped out. “If you have your experiments to thank for all these magic tricks, what do you think is going on?"
"I see two possibilities.” He paused and we both stepped aside to let some pedestrians pass. He didn't speak again until they were well past snooping range. “The more likely is that we've engendered a sort of, ah, serial displacement effect through the hyperdimensions by exposing not only our targets but our own bodies to the Tav Frequency. Something akin to the audible quantum oscillation that can occur when you force part of a superfluid through a sufficiently small aperture."
"You've lost me there. But that ‘displacement effect’ business makes me think of trying to get an air bubble out of poorly hung wallpaper. I mean you push the bubble in at one spot and it pops out—"
"I grasp your analogy and it will serve. The crucial point is that people and perhaps objects subjected to intense Tav Frequency exposure may become loci for connections between ordinarily separated points in our space-time. And at times we can't yet predict, matter seems to, ah, jump the gap."
I finally got it, but didn't like it much. “So, suddenly that patch of sidewalk right next to you might turn into a doorway to Tasmania?"
"Or Singapore, or the moon, or a thousand kilometers below Seattle. And the ‘patch’ might appear directly under your feet."
I instinctively took a step back and glanced downward. “That's not so good. Okay, you said this was the more likely explanation for the magic show. What's the other one?"
His expression turned really strange. “That the hyper-universe is inhabited and something in it, disturbed by our experiments, is . . . fishing."
When I didn't say anything he went on in a thoughtful voice. “Quite tricky, I imagine, attempting to interact with an alien set of dimensions. Imagine, say, sewing a button on while peering at your work in a mirror, through a kaleidoscope, while hanging upside down. Doubtless the challenge is immensely greater.” He smiled sourly. “Are you ready to toddle off now?"
"Yeah. Guess I'm due back at the store.” I didn't pressure him to join me.
[[ I know what you're thinking. If I were serious about doing this story right, I'd have to make Abe's explanation way shorter. Just between us, I didn't mean to make it so talky. But when I was composing this part, the strongest feeling came over me that I was leaving out something important. So I let it ramble on, hoping that the missing bit would surface. It didn't and still hasn't. Anyhow, now's the time for you to guess what parts of all that, if any, weren't purest gospel.
Ha, knew I'd fool you again! The teleportation thingy is a hundred percent true, and I repeated the explanation he gave me for how it works verbatim, or darn near. I even told the truth about Abe ditching his fresh java and running out of the store.
But I lied about his reason. That was after my big whopper: the second fish delivery scared no one because it never happened. Abe took off so fast because he'd been zapped with a new idea for a Tav Frequency experiment and wanted to hurry home, snag his car, and burn rubber all the way to his lab. Page let me go after him because we were both curious about why he'd abandoned a pricey brew. The conversation that followed was nearly how I reported it except he wasn't nervous, just impatient. Oh, and he did bring up the Case of the Disappearing Scientists, who really had gone AWOL, but only as an excuse for why he couldn't call Ben Holtzkocker and have him try the new experiment. Abe figured that Meiling and Ben had a good reason for being elsewhere, and it turned out that they'd eloped, which is certainly a reason, good or not. No missing puppy and I also invented the stuff about doorways to anywhere popping open and, duh, the bit about trans-cosmic fisher-beings.
Better luck next time. Try to listen harder. ]]
* * * *
Okay, I was shaken, not stirred. That part about his missing fellow nerds sure frightened me, but I wasn't swallowing his theory about their absence whole. I'm no physicist, but it seemed to me Abe was jumping to conclusions and jumping with stilts on. Still, I kept fighting the temptation to turn around and look behind me. Wasn't that hard to fight because if he was gone or something strange was suddenly keeping him company, I didn't care to know.
At the store, Page and Paul were knee-deep in customers, and I had to do some quick bailing before I could talk to Page. When the afternoon lull finally lowered the tide, I gave my boss something closer to a skimmy than the skinny. Partly I was honoring Abe's request for secrecy, but also I didn't want to think too much about what he'd told me. So naturally that's all I thought about.
The ranks of the Regulars were thinned, but those who remained showed rare staying power. Tara lounged in her usual spot like a big sleek cat, listening to Serge and Dusty bouncing notions concerning the mystery fish off each other's foreheads. Serge had torn himself away from his eyestrain-inducing toy and gotten interested in current events. Dusty was letting her brains show by quoting entire pages from old books written by some dude named Charles Fort. She proposed that a “rain of frogs” sort of thing accounted for our gilled visitors, so I guess she didn't embrace J's bug-leprechaun explanation.
For an ex-librarian, Serge had some wild ideas. I doubt he took any of them seriously, but he “proved” each one with a series of virtual bullet points, ticking off each point with a little flick of his forefinger. You can prove or disprove anything that way, from Paul McCartney being dead, to the moon landings being faked, or even to leprechauns being bugs, and too often you'd need some actual education or information to see the bogusness.
Serge's most fanciful offering: Page was secretly a demigoddess, daughter of Poseidon, with appropriate tribute due from her subjects. The fish in question had swum from distant waters and then crawled or flopped on their stubby little fins to her front door, driven beyond fishy limitations by sheer religious fervor.
Dusty summoned up one of her rare smiles for this yarn. I commented that the sole, with both eyes on one side of its body and both pointed upwards while lying flat, would probably get lost on an overland route, but that didn't tarnish the twinkle in his eyes one bit. And Serge's bullet points were ingenious:
* Why does Page's appearance change so often?
I wasn't sure anyone but me had noticed that.
* Why does she wear blue or green exclusively?
* Why was the Page Turner the only successful minor league bookstore within ten miles?
* Why had Page been so disturbed when the fish appeared? Because they were blowing her cover?
That one surprised me. I hadn't thought he'd been paying attention to anything not made by Apple.
* Why was our Mythology section larger than the one at B&N or New Borders?
* Why was Page so focused on selling high-quality—dramatic pause—liquids?
By which, I supposed, he meant our coffee.
There were more where those came from, and they did produce the illusion of a heavy weight of evidence. But except for one question, the whole thing was just a silly, fun mental exercise. What was bothering Page about those fish?
So I asked her when I finally got a chance, which took more courage than you might think. She's a nice person and a great boss, but very private. In the four years I'd worked for her she hadn't said word one about her personal life and had sidestepped even the most innocent questions.
So I was gobsmacked when she glanced around, saw that the fires of customer needs were well banked, and told Paul that we were taking a minute and he should grab the reins until we returned. Then she took my hand, another first, and practically dragged me into the storage room we call the “pantry."
"Amy, I don't want you sharing this with another soul, but I think you'd better know in case things get ugly. Should've told you already, but I didn't want you worrying."
She plunked herself down on a stool and I leaned more than sat on an empty shelf. “What are you talking about?"
"Listen, dear. Long ago, starting in 1989, I worked in an abortion clinic as a counselor. I'm not ashamed of it; I think I saved a lot of lives including the lives of many fetuses whose mothers thought their only choice was a MVA."
"You know I'm a pro-choice sort of girl. Or maybe you don't."
"I wouldn't judge you either way; it's not a simple issue although polarized minds can filter out the complexities. But a group—hell, a coven—of heavy-duty Right-to-Lifers didn't feel that way and went after me full time."
"Real fanatics, huh?"
"I'd say these were nut jobs rejected by the fanatics as too extreme. They snapped pictures of me at home and leaving work and published them on the Internet, doctored to make me look hideous, and threw in a lot of personal info about me. They practically came out and ordered people to do me harm."
"That must've been awful. I'm so sorry."
"You haven't heard everything. After a few months of this, they took to smearing my car with feces and leaving bakery buns covered with fake blood on my front porch daily. Phoned me dozens of times a night. And when I stopped answering, they left obscene harangues on the machine. I got stubborn, as you know I can, and kept my job. Then they started following me everywhere—grocery store, gas station, you name it. And yes, I reported all this to the police and they couldn't do a thing. This group had a whole network going, and I couldn't give the cops a single name for serving a restraining order."
"What'd you do?"
"I'd jump through hoops to lose them, Amy, and whenever I succeeded, I tried to stay incognito as long as possible. Got in the crazy habit of constantly changing my appearance whenever I was in public. I'd reverse the reversible clothing I started wearing, altered my makeup if nobody happened to be watching me. Sunglasses and hats. And I'd make faces, but not in an obvious way. Jut my jaw out, suck my cheeks in, raise my eyebrows slightly, anything I could think of. I still do most of that out of habit."
I felt my own jaw drop. Never occurred to me she could be changing her appearance deliberately.
"Ever noticed,” she said, “that everything in life has a . . . grain? Sometimes it's worth bucking it, but usually it makes more sense to work with it. And here's a case where defying the assholes just made them more convinced they were right. Finally, I just couldn't hack it. God, how I hated to let them win, but in ‘94 when some nut job named Salvi started shooting abortion workers back East, that was that. Took the money I'd inherited from the grandparents and all my savings, moved here, and opened the store."
I jumped up, steaming. “Hold on! You saying that after more than two decades, they're starting to hassle you here?"
"Got a call last month. Said hi and someone started swearing at me over the phone, saying they hadn't forgotten my sins and I'd burn in Hell forever."
"Losh! But Page, that doesn't mean these fruitcakes are the ones donating sea life. Both the Professor and Abe claim the jokes were on them. Admittedly for some pretty out-there reasons."
"No, I'm the target. I hoped that when I quit they'd leave me be, but I suppose people this bent can carry a grudge forever."
"But why fish?"
"Remember the buns? Loaves and fishes. Jesus doesn't love me, they're saying."
"And I say screw ‘em.” For me, that was an extreme statement. I prefer going extra light on the vulgarities. Better vibes. I looked down at my hands and realized they'd become fists.
* * * *
That night I couldn't sleep. Page's revelation had knocked me over and made my half-Highland blood boil. Finally, in the wee hours, I had to admit there'd be no rest for Amy and decided to vent steam by walking the mile or so to the store. Opening time was still a goodly way off, but I thought if I showed up real early, hid myself on the other side of the street, and did an amateur stakeout, I might catch the culprits wet handed. I had no idea what I'd do after that, but that didn't stop me from making a thermos of hot cocoa, dressing warmly in dark clothes, and stepping out into foggy darkness.
I'd only walked to the store a few times before, and never in this kind of pea soup. So after a few nervous steps, I decided on a route where I couldn't possibly go astray: straight down to the beach, turn left, and keep going until I reached the big parking lot. After another left and three blocks, I'd reach the Page Turner. Didn't know how I could spot any fish-dispensing fanatics in this weather unless I stubbed a toe on them, but I refused to give up.
It seemed to take forever to reach the ocean, but to my surprise the fog thinned out near our boardwalk and I could actually see a hundred yards ahead. Which is why I soon spotted two long and slender objects leaning against the railing intended to stop toddlers and drunks from tumbling over the cliff onto the rocky skirt below. When I got closer I realized that the mystery objects were Tara's crutches.
Had she tripped and fallen over the low railing? Had she committed suicide?
Alarmed, I practically galloped down the nearest staircase to the beach, one I usually avoid because it winds back and forth along the cliff and ends in a flight of rickety wooden stairs. A full moon was up, but fog kept it from silvering the foam and crests of breakers. Instead, the mist diffused the light into a pewter glow more revealing than I expected—perhaps the sun lent a predawn assist.
I stopped halfway down the wooden stairs and just watched.
Nine large gray shapes floated in the shallows, bobbing up and down, periodically deluged by shoreline wavelets. I thought they were dolphins until I noticed they lacked dorsal fins.
Tara stood on the beach, dressed crazy light for the damp chill in a silk teddy, and talking out loud even though no one else seemed to be around. Heavier clothes lay on the sand beside her and as I stared, she peeled herself out of her teddy. She had nicer boobs than me, but was covered in short gray fur from just below them to the middle of her calves. And her feet were terribly deformed, curled inwards from the sides.
Four of the gray shapes swam forward. Two were harbor seals, both gripping live fish in their mouths. The other pair stood up as they reached the shoreline, and I realized that these were men: fat but sleek-looking and furred just like Tara. And their feet were wide flippers that furled themselves into an imitation of feet as they stepped onto the sand.
The seals hunched themselves forward and dropped their fish in front of Tara. The men waddled up to her and gave her something of a group hug, and began to talk in low voices.
What on Earth was happening here, I asked myself? Could Tara be working with Navy SEALs and genuine seals to—is this is some kind of crazy genetic experiment that
[[ Sorry, didn't mean to conk out like that, but I'm awake again. Strange. I remember just where we were in the story, so very close to the end that I should probably buckle down and finish up. But I . . . don't feel like it. Right now, I can't stop thinking about Abe's breakthrough and another thing I'll tell you about if you promise to stay calm: something feels horribly wrong. Can't seem to breathe—I mean even more than usual. Do you suppose the air is going bad?
What a lovely thought. I figured fresh oh two was getting to me somehow, but maybe I've just been living off air trapped in the basement. And when it runs out, that's that. But don't bother nagging me to go all proactive. What do you expect me to do with this big beam or whatever lying across my legs and right arm? It hurts to even think about moving.
Maybe I'm lucky. Not quite as lucky as my housemates, Sue and Roy, having a glorious time in Puerto Vallarta right now and, according to the postcard, wishing I was there. But if I hadn't been in the basement doing laundry when the quake struck, I might've been squished dead. I'm guessing the washing machine or the dryer or both saved me when the ceiling fell in, catching most of the
Uh-oh. Must've passed out again. Got a hunch one of these times, very soon, I won't be coming back. But, tell me this, my shadow pal: I've tried yelling and praying and being patient—wouldn't you think someone would've rescued me by now? Does that mean the whole house collapsed and everyone assumes I'm done? Or maybe the quake was so big that lots of people got buried, and there aren't enough rescuers to go around. But if most folks got through this okay, wouldn't you think the idea I'm trapped down here would cross someone's mind? Like my boss or Paul or Abe or...
Abe. Abe! Helpmaboab, as my mum would say—which means something like “Goodness gracious,” but with more juice. I know I'm babbling; that, my friend, is from excitement!
How could I have been so close to it for so long but missed it until now? Evidently, Dr. Freud had a bonny notion about there being a subconscious, but I've a bone to pick with mine. I mean, look what I did: cobbled together a story of sorts out of some of my recent experiences, and most everything in it was relevant to the tale. With one exception. Do you know which thing I mean? Abe's gravitational detector! I'd no good reason to even mention it but brought it up repeatedly. Then, later, didn't I just blather on about the Tav experiments and couldn't stop thinking about them. Get it now? In its own clumsy way, my subconscious kept trying to tell me something but just wasn't loud enough. You see? I'm the kitty down the well! And just maybe Abe can get me out of here.
Yeah, I know the odds are a wee long. Like me beating Kasparov or Capablanca in their primes. And with Fool's Mate. But humor me. Let's just suppose that Abe figures I'm down here, but for some reason no one can get to me. If so—hear me out—just maybe Abe's teleporter can save me if his gravity sniffer can determine exactly where I am. Don't you look at me like that. Isn't it worth a try? Do you remember what the detector needs in order to spot our wet cat? Movement.
Don't laugh, I can move. Just my left arm, sure, but maybe that'll be enough to wiggle my entire body, at least a little. A kitty down a well wouldn't be moving much either, right? Oh yeah, this is bound to hurt . . . a lot. If you've got a better idea, now's the time to step forward. Nothing? Then we do it my way. Please forgive the screaming.
Oh, God, it's even worse than I thought. I can't do this much lon ]]
* * * *
[[ Hey there, shadow pal, Nurse Ratched—honest, that's her name, which luckily she doesn't live down to—has flipped the lights off and wished me lovely dreams. But I'm not sleepy, so it seems a bonny time to revive you maybe for the last time.
It's not that I feel any big urge to wrap things up right now, although that's part of it. The main thing is that I need a sounding board to help me get my thoughts lined up before I stop putting Abe off and try to tell him what it's like to get pulled though another reality. Do you realize that I'm the first human being ever to get that kind of ride? Abe's team took quite a chance with my life, but decided it was the only chance for me under the circumstances, so to speak. As I'd feared, the rescue team couldn't dig me out without using a crane to pull some big beams out of the way, and every crane was assisting rescuers in our downtown area. Seems construction in this town couldn't handle a mere 7.6-scale earthquake.
Oh, you want to know how it feels to be teleported. I'll tell you this much straightaway: it was downright mystical. You heard me.
Not that I'm ordinarily keen on matters numinous. Still, my mum maintains that I'm a direct descendent of Coinneach Odhar, the Brahan Seer, and that the women in our family are invariably blessed with great psychic powers. Truly, I've never noticed anyone in our branch of the Clan Mackenzie emit the faintest whiff of arcane talents, although I do have a cousin who bent a spoon—when she sat on it. And on my father's side, the Shroeders have fewer spiritual gifts than warm sauerkraut. But I'm now claiming a touch of Scottish clairvoyance that came through in an emergency, because about when I'd figured that Abe might rescue me, that's exactly what he was attempting. And as I'd hoped, he only needed the smallest motion on my part—of my parts, that is—to locate me precisely. Of course I should write this off to pure coincidence or my subconscious grabbing sensory cues too subtle for me to notice, but why not don a mantle of glory when it's hanging right in my closet?
In fact, the scene as I'd envisioned it, with a frantic Abe running his lost feline detector and then arranging for me to be picked up and deposited elsewhere was smack dab on the money. Being unsure of my exact mass, my nerd heroes running the Tav taxi in the lab estimated beyond morbid obesity to stay on the safe side and wound up ferrying not only me, but a goodly hunk of concrete floor that had been my bed in the basement. I don't think the fellow renting out the house will complain.
I suppose you've noticed that I'm blathering to postpone trying to describe the indescribable. Fine, so here goes.
Abe says my little trip was “instantaneous,” but he's wrong, or at least that wasn't my experience. No way. If I got pulled through another dimension, I sure didn't see it; but I did see our universe in a new way. For one long crazy moment, everything . . . turned inside out. There I was, looking inwards at the countless galaxies and the space between them, as if I were gazing at the fanciest and most beautiful jewel that could ever be. Kind of a Buddha's-eye view, I suppose. The universe didn't seem any particular size or shape; certainly it didn't appear large or small. But it was all . . . perfect, every atom and every electron exactly where it was supposed to be.
And so utterly, utterly peaceful. My mind sort of sighed and settled down completely. Never felt so calm. Never knew that calmness itself could be so beautiful, and I could've stayed in that place forever. You know, part of me may still be there....
I know what you're thinking. Abe's hardly going to be satisfied with that kind of report, but even after talking to you, I don't see how to make it more scientific.
Besides, that's all I remember. They tell me I was unconscious when they zapped me into the lab. Next thing I knew, I woke up in this hospital bed, fed and watered through a vein. Got a broken leg and a really bruised arm and four cracked ribs, but the painkillers they've got me on are heavy duty, and I'm not feeling too bad. Worst part is my tongue, which is swollen and cracked after almost three days without water. Sucking ice helps. I've read that a few people have survived after more than a week without H2O. Can't imagine how they did it.
My docs, if you're interested, have two main concerns. First, I might have some brain damage from bonks on the head although that part looks okay so far, knock on wood. Second, the snapped leg bone is already halfway set at the wrong angle. So it's under the scalpel for me and loads more excitement to look forward to. But it'll beat the alternative.
No, I haven't been lonely. Page has come to see me already, twice, and Paul and Abe thrice. Page, the best boss ever, promised to fork over the deductible I'll need for Kaiser. Abe, when he wasn't squeezing me for details, mentioned that the other Regulars don't yet know my body's been recovered with me still in it because the store's closed for repairs. I can't wait to get out of here and restart my life, but the quake's messed up almost everybody and everything along this stretch of coast, and no one's life will be returning to normal quite yet.
So I guess we're done. You know I couldn't, in good conscience, write up much of that story I was telling you, particularly not Page's part, which was unvarnished fact. What? You want to know if all that stuff about Tara and Selkies and Navy Seals had any truth to it?
Be serious.
Copyright © 2010 Rajnar Vajra
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Poetry: SKIPPY THE ROBOT by David Livingstone Clink
His name was Skippy,
And he had light-brown hair.
His arms were shovels,
His seat, a chair.
—
Skippy was programmable,
And he had a robotic heart.
His dream since he was little
Was to be an aquanaut.
—
They told him when he applied
That his chances were very slim.
Skippy was afraid to tell them
About his inability to swim.
—
There were so many applicants,
On one they couldn't settle.
Skippy began to wonder
How they would test his metal.
—
They threw everyone into a deep pool,
And on this note, let's be frank—
Skippy's hopes were dashed,
His robotic heart sank.
—
The moral of this story,
And it is a moral you can trust,
Is, don't plan on being an aquanaut
If your body parts can rust!
—
Copyright © 2010 David Livingstone Clink
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Science Fact: ROBOTS DON'T LEAVE SCARS: WHAT'S NEW IN MEDICAL ROBOTICS? by Stella Fitzgibbons, MD
When they told Carl Janssen he needed surgery, he imagined a scene like what he'd seen in the movies: A team of surgeons hovering over him, passing each other instruments, and deciding together the best route to the problem and how to fix it once they could see it up close. He met with the surgeon, talked about what needed to be rearranged and what might be taken out, and figured he understood things pretty well. Carl knew, of course, that there would be surgical assistants helping out—but robots were not exactly what he had in mind.
Today is the big day. The anesthetist put Carl to sleep a few minutes ago, so he may never realize how different the operation is from what he imagined. To start with, Carl will have little or no scar to show his friends. The surgeon isn't even looking at the patient—he's sitting in front of a monitor screen. And the surgical team is not hovering over Carl, but inside him. They are all surgical robots.
The road to Carl's operation started in the 1980s, when fiberoptic technology and electronics made it possible to reach inside a patient without hands, using a variety of “endoscopes” whose size and capabilities vary according to the type of procedure. The flexible tube that holds the fiberoptic cable allows instruments to be passed and recovered, tissue samples to be taken, and medications given while the surgeon watches a TV screen showing the procedure (fig. 1). Almost everyone reading this knows somebody who had a colon polyp (or gall bladder) removed, an ulcer cauterized, or a knee injury repaired using an endoscope. This “minimally invasive” surgery is not only popular, but also hugely cost-effective, since smaller incisions take less time to heal, complications are rare, and patients spend fewer days in the hospital.
* * * *

Fig. 1. Typical present-day operating room scene for remotely controlled surgery: The surgeon is at a console watching a TV screen rather than standing over the patient, with assistants positioning equiptment. (Photo courtesy of Intuitive Surgical, Inc., 2009)
* * * *
In many cases, the smaller size of remote-controlled instruments makes them the only possible choice. Urologists and gynecologists operate in narrow areas that make even knot tying by hand tedious or impossible. Chest surgeons can remove tumors and sample abnormal lung tissue using a scope that enters the fluid-filled space around the lungs through an incision only one or two centimeters long, so that an already sick patient does not have to spend days or weeks recovering from open surgery. Problems in the head and neck can be reached far more easily than in the past, using a scope that is thinner than the surgeon's little finger.
As researchers develop smaller instruments, some are working to eliminate incisions entirely. “Natural orifice” surgery uses fiberoptic scopes to reach the abdominal cavity via the mouth, rectum, or vagina: An instrument on the end makes a hole in the appropriate place, the gallbladder or tumor is removed (or Fallopian tubes tied, or the liver tissue sampled), and the scope is withdrawn and the hole sutured closed. No scars (meaning no risk of hernias later on) and minimal recovery time make the procedure equally attractive to patients, hospitals, and insurers. Only experience will show, however, if there is enough of an advantage in safety and effectiveness to justify the extra training and equipment costs.
* * * *
Where Medical Robotics Is Being Developed
Intuitive Surgical's da Vinci Surgical Systems is the present-day medical equivalent of Isaac Asimov's U.S. Robotics. Started in 1999 as minimally invasive surgery began shrinking the size of operations, the company has developed and improved systems for visualization and human-machine interfaces that make surgery easier and less time-consuming. The EndoWrist instruments, modeled after the human wrist, allow surgeons to use forceps, needles, and other tools with comfort in confined spaces (fig. 2).
* * * *

Fig. 2. EndoWrist(R) instruments are designed to mimic the surgeon's own hand motions. The “Edward Scissorhands” tool shown here can be detached and replaced by cautery tools, forceps, scalpels, and other instruments in varying sizes. (Photo courtesy of Intuitive Surgical, Inc., 2009)
* * * *
Da Vinci is by no means alone in the commercial development of robotics: England's Acrobot system and California's RoboDoc are expanding robotics into orthopedic surgery, where the demand is high for less stressful hip and knee operations due both to the number of elderly patients needing surgery and to the needs of athletes who want to return to training as quickly as possible. RoboDoc offers improved accuracy in positioning of knee and hip replacement joints, using a system linked to CT scans of the patient's bones, to allow the artificial joint to be the correct size and aligned as closely as possible with the shape of the original joint. Remember that CT stands for computed tomography; its images are produced in three-dimensional digital format, so that the patient's anatomy can be compared with that of standard prosthetics and the bone re-shaped to fit, or a new prosthetic modeled to fit exactly.
At the Nebraska Medical Center in Omaha, surgeons are developing miniature robot “teams” that are placed inside the abdomen (either through natural orifices or via a small incision) and positioned by external magnets. With a lighting robot illuminating the area, a “visualizing” robot gives the surgeon the visual feedback he needs to guide the procedure, and a retraction robot positions internal structures so that endoscopic instruments can perform the surgery (fig. 3). Magnets allow the surgeon to move all three robots from one part of the abdomen to another, so that procedures involving large areas like the intestines can be handled without new incisions and with minimal operating time.
* * * *
Remote-Control Medicine: Waldo Lives Again
Surgeons can only do their job if they have both sensory input and close control of what is being done in an operation. Interfacing with surgical machines has become more natural, with controls that follow their hand movements, increasingly resembling the “waldoes” in Robert Heinlein's story. Initially there were problems such as depth perception, which in humans depends on having two eyes and a computational system at the back of your brain that triangulates an object's position based on the difference in images from each eye. Both internal robots and systems with multiple optic sensors offer more than one viewpoint and enable stereoscopic imaging rather than a “one-eyed” view of the situation.
A more difficult problem is that touch is sometimes as important as sight. Not only is tactile feedback crucial to avoid damaging delicate tissue, it is an essential part of diagnosis and safety. A rough or hard polyp is more strongly indicative of cancer than a soft, smooth one, and a nearby artery that would make tissue sampling a risky idea may be noticeable only if an exploring finger feels a suspicious pulsation. Until recently, surgeons had to learn to use their eyes as a substitute for tactile feedback, seeing how easily tissue compresses with an instrument or watching for pulsations transmitted from one instrument to another.
* * * *

Fig. 3. University of Nebraska mini-robot. Its body is held to the upper abdominal wall by internal magnets attracted to an external magnetic handle that can be moved along the skin to reposition the robot, allowing the surgeon different points of view and access to other parts of the abdominal cavity. (Reprinted from Surgical Clinics of North America 88 (2008) p. 1128, with permission from Elsevier Limited and author Dmitri Oleynikov MD)
* * * *
The answer to this problem lies in “haptic feedback,” transmitting sensations at the end of a probe or endoscope to the hands of the controlling surgeon. At UCLA, a piezoelectric force sensor on robotic instruments transmits changes in force to changes in voltage, which are then converted to inflation pressures in an array of 3mm balloons mounted on the surgeon's hand controls (fig. 4). Working together with the da Vinci Surgical System, researchers are beginning to combine tactile feedback with surgical instruments, and they hope that in the near future, it may be possible to develop enough touch sensation to discriminate between velvet and leather . . . or between bone and delicate blood vessels. Further miniaturization is still needed: The closely packed nerve endings on your fingertips allow you to tell whether one or two pinpoints are touching them, even if the separation is only one or two millimeters, so 3mm balloons are still too large to duplicate normal sensation.
Haptic feedback can be used not only in surgery, but also to train surgeons. Medical schools have used virtual-reality programs for several years to teach surgical anatomy and familiarize surgeons-in-training with procedures before they try them on actual patients. These have two drawbacks: visual-only input, and the fact that there is no way for the trainee to feel the virtual patient.
* * * *

Fig. 4. UCLA haptic system. The two plates are designed to interact with the surgeon's index finger and thumb, with pneumatic tubing connecting to control surfaces attached to his fingers by Velcro straps. (From a presentation at the 30th Annual International IEEE Conference, Vancouver, Canada, August 20-24, 2008, by M. Culjat et al., permission from IEEE)
* * * *
Some current training programs combine physical models (either cadavers or anesthetized animals) with virtual-reality images of the operating field. “Augmented reality” simulations, however, can only train surgeons to use currently available instruments on whatever can be modeled in the lab. Adding tactile feedback to computer-generated visual simulations is making physical models unnecessary and greatly expanding the number of situations that can be simulated. Haptic devices marketed by SensAble Technologies, for example, are used in “TraumaVision,” an orthopedic training simulator that creates a virtual patient; the company proudly boasts of its ability to simulate the “scraping sensation when moving the drill alongside the bone."
Tactile feedback is also making possible another concept dear to the hearts of science fiction writers: cyborgs. Amputees fitted with present-day artificial legs control them using their remaining muscles, so learning to walk means hours of practice, with vision and balance substituting for the foot and ankle sensations that the rest of us take for granted. Artificial hands are even more difficult to guide for the same reason, and adjusting grip pressure to pick up a peach instead of a baseball will be extremely difficult . . . at least until UCLA's artificial limb system is ready to be marketed.
Robotic exoskeletons are being developed for military and construction uses; for paraplegics, who lack sensation as well as strength, haptic feedback will be essential to allow them to respond to changes in position and to avoid accidents.
* * * *
The Brain-to-Robot Interface: Making it “Natural"
Surgeons using robotic equipment find their job is easier every year, as more user-friendly waldoes and headsets are developed. But their interaction unavoidably takes place at a human-machine interface, and while the actions and sensations may be complex, they are being monitored and controlled by hands connected to a computational system located inside the surgeon's head. Designing a computer system to direct the many small hand and arm muscles is as complex as the human arm itself, but those muscles and nerves were fully mapped by the late twentieth century. A more challenging problem is getting the system to respond to changes in position and to react to stimuli without computational delays and a lengthy training program for the user.
Brain-computer interfacing (BCI) is the next logical step, not only for control of remote devices, but also for bypassing blocked pathways, such as the spinal nerves of a paraplegic or the failing nerve-muscle connection in neurologic diseases like ALS (Lou Gehrig's disease, in which progressive muscle weakness takes away first mobility and later a patient's ability to communicate). At several institutions here and in Europe, devices are being developed to convert brain impulses into signals that control computer-driven devices.
A number of different approaches are in use for the “receiver.” The conventional means of monitoring brain activity is electroencephalography (EEG), which records brain electrical activity at different sites. The second uses infrared spectroscopy, measuring tiny changes in temperature that reflect the increase in blood flow when different areas of the motor cortex become active. Both modalities are being fine-tuned to allow high-resolution scans to monitor the areas of the brain controlling individual muscles. At New York's Wadsworth Center, BCI researchers have used electrical monitoring to allow humans to control a two-dimensional computer cursor; in Switzerland an EEG-based system has been used to steer a wheelchair along complex paths.
Amputees could operate artificial limbs using BCI, not by painfully learned techniques, but by transmitting the brain's normal control signals to a prosthesis. An intermediate option being developed in Chicago by Dr. Todd Kuiken's team involves using the remaining nerves in an amputated limb and amplifying their signals to operate artificial muscles in a prosthesis. If tactile-feedback technology can be added to send sensations back to the brain, it may revolutionize artificial limbs and return people to the workforce far more rapidly than is possible at present.
While BCI offers the possibility of independence to handicapped people, unfortunately most of these handicaps are the result of illness or injuries that make it more difficult for them to use the equipment than healthy volunteers. Nevertheless, they could expand what could be done safely by surgeons, emergency medical technicians, or rescue workers in dangerous environments, where the speed of direct brain-machine connections could be critical in stabilizing or recovering accident or disaster victims.
Funding for UCLA's tactile feedback project comes in part from the Department of Defense, as does that for most of the robotic medical systems in this country. Since the Vietnam era, military medicine has been at the forefront of areas like emergency care and trauma surgery, including emergency medical transport. Robotic surgery may make it possible to remove the age-old logistical problem of getting the doctor and patient together. If a surgeon can control an operation remotely from a seat in the same room, why can't he operate on a patient in another room? Or miles away?
Surgeons are expensive to train and replace. Telesurgery can let a surgeon in a field hospital operate on a wounded soldier in a MASH unit; “telementoring” allows a more experienced surgeon to guide another surgeon, or even a military medic, in the care of an injured patient.
* * * *

Fig. 5. Robot amphibian snake developed by Japan's Hirose Fukushima Lab. It moves both in water and on the ground using paddles and passive wheels; each joint is able to operate independently or under control of an operator, so that individual units can be detached and modified depending on the task. (Courtesy of Tokyo Institute of Technology and Hirose Fukushima
* * * *
At the annual “Medicine Meets Virtual Reality” conference, the focus is shifting from visualization-only systems that were originally used for training to robotics, feedback and control devices, and human-computer interfaces. The last few years have seen robotics become a standard part of the program, with da Vinci's surgical systems dominating the field and offering robotic surgery for more and more areas—most recently eye surgery and guidance systems for heart procedures. Haptic feedback was included in a number of papers presented this year, both as a way to improve surgical procedures and for training healthcare professionals from dentists to battlefield medics.
Telesurgery has been a reality since 2000, when Johns Hopkins and the National University Hospital in Singapore collaborated on transoceanic gallbladder surgery. In some remote areas of Canada local healthcare workers can get not only advice, but also surgical help from a doctor miles away. Military research is somewhat shorter-range, using unmanned aerial vehicles to take surgical instruments to where they are needed and perform surgery miles away from the surgeon. These have been tested in California and will have obvious applications on the battlefield.
* * * *
Robot Autonomy: Will Medicine Be Its Last Frontier?
What is still missing in medical robotics is the robot that makes its own decisions. Presently, robot surgery is confined to what most writers bluntly describe as “master-slave” systems. While advances in miniaturization mean that robots in the operating room will look and act very different from Jack Williamson's humanoids, there remains the question of how much autonomy medical robots may be given in the future.
A recent review of robotic surgery called for “more automation and more computer interface"—a logical approach that other industries already use in robotic systems. Both the manufacturing and domestic service industries use robots able to adapt to changes in situation, and automated monitoring systems are beginning to change the way that people with chronic medical problems are followed outside of the hospital or doctor's office. Japanese and Korean companies are developing and marketing adaptable robots for dozens of uses, with the field of “evolutionary robotics” expanding to develop algorithms and computational systems that analyze and respond to changes in orders, tasks, or conditions.
A very clear reason to change the relationship arises when the “master's” judgment is impaired. At the University of British Columbia, researchers are experimenting with “intelligent wheelchairs” programmed to avoid collisions, help navigate new areas, and remind a confused or forgetful person of social and hygienic needs. A camera-equipped computer compares the user's location and direction with a map of the facility. Speech-recognition technology allows the wheelchair to follow instructions, while a task processor edits out unsafe or incomprehensible directions from the user and can give instructions or warnings as needed.
Crossover between industries happens all the time. A welding technique developed for mining equipment finds its way to the automotive industry, chemical plant reactor insulation is adapted for space, remote-control devices can monitor and operate oil-well production systems or smelting operations. Medical technology has taken what it needed from other industries in the past, so what directions are future medical robots likely to take?
The technology transfer is likely to go both ways. Biomimetic robots now mimic snakes, fish, and four-footed mammals using mobility systems copied from biologic organisms (Boston Dynamics's BigDog robot displays its rough-ground ambulation programming on its own YouTube video). An amphibian snake robot developed in Japan (fig. 5) is able to fit into tight spaces to look for earthquake victims; why not further miniaturize it to operate in large blood vessels? Battlefields are by no means the only dangerous environments, and robots developed for military applications could make it possible to bring medical care to accident victims instead of waiting for transportation to a hospital.
Robot autonomy and adaptability are probably going to be the biggest hurdles, and not just for technical reasons. Human research in the United States faces far more regulatory obstacles than it does in other countries; more than a few projects, such as one version of the artificial liver, have been moved overseas due to the paperwork burden that comes with testing new medical technology. Ethical and legal questions involve not only patient safety, but whether decisions made according to an algorithm programmed into a computer are better or worse than those made by a surgeon with more experience. And surgeons themselves may resist the idea that part of their job can be replaced by a robot, however sophisticated the computer controlling it. (The argument that robots don't get tired is generally countered by the widely held belief that surgeons don't either.)
The advantages of smaller size, greater speed and accuracy, and faster patient recovery from surgery have made robotics a part of medical care already. But the technology being developed now may lead to medical applications that even science fiction writers would not have predicted.
Copyright © 2010 Stella Fitzgibbons, MD
* * * *
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* * * *
Problems that are relatively simple in one environment may become exceedingly tricky in another.
* * * *
It sure looks homelike,” Amy commented to no one in particular, staring at a viewport. Fleecy clouds, Coriolis-spun into cyclonic spirals . . . one large whirl of white cloud even had a distinct eye. Elsewhere, patches of unshaded ocean glittered, an occasional point of light winking as the water surface flashed light directly toward the viewer. Aside from the mellow yellowish illumination from Gomez's Star, the misnamed “red” giant, it could be a view of Earth.
And except for the other difference, obvious on closer inspection: the complete absence of land.
"But we know better, don't we,” a man's voice said. Amy turned slightly. He looked like a spacer, one of the engineering crew that had put the entire infrastructure in place before the majority of the scientific staff was awakened. He seemed about thirty-five or so—but didn't everybody who was out of adolescence? Appearances were no clue to age.
"Yeah, I still wonder what I've gotten myself into,” she said. “And to be living down there for the next few years.” She shook her head. “The tales of that first expedition..."
"Well, we're a lot better prepared. It's a wonder they survived at all, with all they had to improvise.” He paused for a moment, then continued. “Hi, I'm Matt Simkins. Engineering and planetary support. I'm in charge of Waterstation."
"Amy Radowsky,” she answered. They shook hands briefly.
"You're just up? One of the students?” Matt made them questions. She nodded. “Yes, I have to find a thesis. If I survive, I guess.” She looked again at the monitor.
Matt looked at her. “Well, caution will keep you alive. But there's a fine line between caution and fatalism. If you don't think you'll survive, you won't."
A chime interrupted them. “Ah, here we go. Elevator to Waterstation I. After you, ma'am.” He gestured with an exaggerated sweeping bow at the doors that had just opened.
Amy smiled at him, in some confusion, and entered the airlock that led to the waiting cab. Matt followed, and then the rest of those who'd been waiting. She was quiet for a moment; his comment had given her pause. She tried again with the conversation. He'd taken the seat by hers.
"Why an airlock? We don't need it here!"
"Ah, but we might need it somewhere. Suppose someone—or something—needs to get out to do maintenance on the stalk? It would be nice not to have to open the whole elevator cab to vacuum."
Amy paused. “Oh. Dumb question, huh?"
"There are no dumb questions. Only dumb mistakes.” He said the old cliché so good-naturedly that she had to laugh.
"So you've been dealing with this—this environment for a while,” she said. It was a statement.
"I've been awake for six months. Look what we built for you!” He gestured at the elevator cab around them. “And wait'll you see the station. All the comforts of home.” He grinned self-deprecatingly. “Well, I must admit. We had just a little help from the nanofabs."
There was an opening, anyway. “So the nanofabs don't do everything."
"They do pretty much everything. But they need direction—marching orders. And that's what we provide. And every now and then they get in a bind and we have to go fix it. So there's a fair amount of hands-on, too. You can't just send out the nanofabs and expect everything to be fine on your arrival."
They were interrupted by a low whoosh and a sense of mild acceleration. The lights dimmed automatically and an automated safety lecture began to play. It was completely generic, like those given for centuries.
After the boilerplate shut off, Amy asked, “So you had some problems, then?"
"Oh, yes,” Matt said. “Wouldn't be a job without ‘em."
"Well, what was the worst?"
Matt laughed. “Got to have been the floating station we're going to. We got it aerobraked down through the atmosphere okay, but then . . . boy.” He shook his head. “Linking it up to the stalk—to this elevator—was not straightforward.” He looked more serious, his laughter gone. “We almost lost a couple people doing it."
"What happened?” Amy asked, her uneasiness triggered again.
"Apparently your designers didn't know anything firsthand about an ocean. They didn't make enough allowance for waves."
"How so?"
"The station goes up and down as the waves go under it. So the stalk has to stretch some. It didn't stretch enough, though."
"Oh,” Amy said. “I guess that would be a problem. What did you do?"
"We had to improvise a strain relief so the station could rock up and down a lot more without snapping the cable. And remember, all materials had to be utterly nonflammable and resistant to strong acid."
"And you said that the first expedition had to improvise. It sounds like you had to, too."
Matt shrugged. “That's our job. That's what we do.” Then he grinned. “But we'll add it to the bill.” He stretched back in his seat. “Enjoy the smooth ride, too. It'll be the last one for a while.” He grinned again.
"What?"
"Ever been on a boat? On a body of water?"
"Yes,” Amy said.
"On a big body of water?"
"Well, no. I grew up inland. In Denver, on Earth."
Matt chuckled. “You'll find out."
Amy yawned abruptly.
"They just woke you today?"
She nodded. The sudden fatigue that washed over her came as a surprise.
"You probably should rest. It's going to be busy. And it takes a day or so to shake off the effects of slo-mo."
Amy wouldn't have believed she could sleep so soon after her awakening, but there was no denying the drowsiness that enveloped her.
Suddenly she was wakened by the chime announcing the elevator's arrival. She opened her eyes as Matt was unbuckling his seat belt. Evidently he'd been working on something; she saw him carrying his folded laptop in one hand.
She fumbled at the fastenings on her own seatbelt. The air felt heavy; she could feel it eddying in her nostrils as she breathed.
"We're here,” Matt said. “Welcome to Waterstation I."
"What's with the air?” Amy asked. “It feels so thick!"
"It's because it is. It's mostly nitrogen at a bit more than 5.2 atmospheres, but with enough oxygen in it to keep us alive. It keeps slight positive pressure in the station. Don't worry, you'll get used to it."
He waited for her to disengage herself and said, “Do you know where your cabin is?"
Amy tapped a key on her watch, and shook her head, looking at the display. “E9's all I know."
"East-9. Nine cabins down the east passage.” They cycled through the lock and came into an open area. Monitors lined one wall, and halls and doors led off in various directions. An ornate compass rose was inlaid in the floor. “That way!” Matt pointed east. “Hard to get lost here."
* * * *
Amy found her cabin without much trouble—Waterstation was only fifty meters in diameter, after all—and entered. A tall woman with long dark hair was already there, putting something onto the top bunk. Amy vaguely recognized her. “Becca?” she queried tentatively. There'd been scant time to meet her fellow students and even most of the professors, what with all the frenzied preparations as the expedition got organized.
The other woman turned around, “Oh, hi! Amy, isn't it?” She continued, “I thought you wouldn't mind if I took the top bunk, so I've already set my stuff out.” She came over and shook hands lightly.
"Well, we're here, I guess.” Amy said. She set her own bag down on the lower bunk. “Still not sure what I've gotten myself into, but it's a bit late now, huh?” She smiled wryly. The room was swaying, back and forth, back and forth, back and forth—from the waves passing underneath, she realized.
"Well, for me it wasn't much of a choice. Not much back home. Settlements are pretty . . . ‘confining,’ I guess is a good word."
"A station fifty meters in diameter isn't exactly spacious!"
Becca laughed. “That's true, but now I've got a chance to get ahead. Where I come from, somebody has to die before there's an opening—even for recycling overseer. And that doesn't happen very often!"
"It's not that bad on Earth, yet,” Amy answered. “But I understand what you mean. I guess it was a good decision.” She laughed unconvincingly. “I've never been in a place that you couldn't just walk outside, though."
Becca tut-tutted joshingly. “That's the problem with Earth. It gives you a warped view of the Universe."
"So what's your interest?” Amy asked.
"Ecology. Macroscale ecology. It's the first new natural example since Earth! And in Settlements we're always interested in closed ecosystems. What about you?"
"Oh, biology, I guess. Macroscale. Organism level. I did some field trips on Earth, but they were on land. And you could go outside there. Here . . . I just don't know. I guess something will turn up. If I survive."
Becca looked at her sharply. “If you don't think you can, you won't. Respect the environment, but don't fear it. Fear is the paralyzer."
"That's practically what Matt said,” Amy said slowly.
"Matt?” Becca asked.
"Matt . . . Matt Simkins, I guess his name is. He said almost the same thing. I talked to him on the ride down."
Becca's look now turned to amusement. “Simkins? You really don't know who he is?"
Amy now looked uncertain. “Should I? He said something about being on the engineering staff. He seemed to know a lot about building the station."
"He's the station commander!” Becca said. “You start right at the top, don't you?"
"He is? Oh. I guess he mentioned something like that, but it didn't really sink in."
"Well, it certainly won't hurt to know him personally. Not all the engineering staff are . . . well, pleased by the arrival of the science staff. They've kind of gotten used to having the place to themselves. And they're not real happy about morphing into a bunch of servants for a bunch of kids. Their words. Some of their words, anyway, but I think a lot of them think so even if they're polite enough not to say it."
Becca continued, “And it's not a very big station, either. As we've said. A quarter hectare on top of an acid ocean that covers the whole planet. And it's a ten-hour ride back to the mothership up the stalk. So you can feel pretty isolated here. I've been here only a couple days, and already that's obvious,” she finished.
Amy suddenly realized that her stomach wasn't too happy about the continuous swaying. “So that's what Matt was talking about,” she murmured.
"Pardon?"
"He also told me to enjoy the smooth ride down. I think I see what he means, now. I'm a bit queasy."
Becca went rapt for a second, and then said, “The briefing for us newbies starts in fifteen. Wanna wander over there now? It'll do you good to walk around. It takes your mind off the motion."
Amy wondered if she looked as green as she felt. “Anything if it helps.” Then she asked, “How did you know?"
Becca smiled broadly. “I just got one of those utility implants, and I wanted to show it off. It's got a clock, scheduler, and so on. And I've gotten to the point that I can program it just by thinking about it."
"That's . . . interesting,” Amy said. Obviously Becca was like a kid with a new toy, but she found the notion a bit creepy. She'd heard, though, that settlers were much more open to such technology.
Becca opened the door with its real manual latch, and Amy followed her out of the cabin.
* * * *
Amy adjusted her headband to the link. The mandatory briefing would use the mindlink. Obviously it didn't matter if someone else knew the answer already. It wasn't like a classroom or thesis prelims, where you weren't supposed to pick up information from the people around you.
Matt was getting ready at the front of the room. He caught her eye briefly and winked. He putzed around some more with what were clearly audiovisual materials. Finally he coughed and began speaking. Sidetracked by the wink, Amy missed the first words.
"...you all know intellectually Teresa's hazards. That's not enough. You need to know them in your gut, too. They've got to be second nature, like breathing. This planet"—he waved out the window—"is the most deadly environment you've ever been in. Space is downright benign in comparison. Usually, you don't die painfully in space. You always do here. And it's usually very quick in space. It usually isn't here.
"It's worse because it looks so homelike.” He waved out the window again. A gentle seascape stretched off to a horizon that didn't seem unduly close. Waves a half meter high lazily drifted across the field of view, glinting in the sunlight. Wispy white clouds added to the Earthlike impression, and even the sky didn't look that different, being more blue-gray rather than bright blue.
"It's easy to think you're on a Caribbean cruise, or something."
He'sevidentlyfromEarth,too, Amy realized.
Matt continued, “We have a shirtsleeve environment inside Waterstation I, and it's easy to subconsciously forget that the outside isn't like that."
"Now"—he picked something long and floppy up off the podium—"here is an external suit, or exsuit as we call it. Any time you're outside the station you're wearing one."
As he spoke, Amy became aware that the suits would work indefinitely because they had semipermeable membranes that filtered just enough oxygen from Teresa's air to give Earthlike partial pressure. As the link picked up on her focus, she learned they also filtered out nitrogen to bring the total pressure up to 5.2 atmospheres, the same as sea level ambient. And that the pressure during the elevator ride back up was slowly dropped to Earth ambient so that they wouldn't get the bends on returning to the mothership. Similarly, while she'd slept on the way down, the atmosphere had been gradually changed from the mothership's Earth-normal to Waterstation's mixture. And that the breathing membranes were a smaller version of those used to provide air for the entire station. And that...
With a deliberate effort Amy drew her focus away from the link. It would overwhelm you with information if you let it. Matt was still speaking. “So, no tanks are necessary and you don't need to worry about running out of air. But don't let it go to your head. Teresa's air would burn out your lungs in short order, if you tried it raw.
"The exsuits will also protect you for a little while against Teresa's ocean. It'll take a half hour or so for enough acid to work through the seams so that you're in real pain. And it would probably take a couple of hours before it's eaten through your skin in enough places that you're going into shock from blood loss."
Matt was obviously laying on the descriptions with some relish. “Long before that, though, the carnivores will show up. The exsuits are woven with nanosilica fibers, like those in the lower part of the stalk, so they resist tooth penetration. You'll still get crushed, though, and the fibers will break eventually. There's also no protection at the seams."
He finished, while Amy was deliberately keeping her attention away from the link, which no doubt would have filled her in on many more gory details. Asifshewasn'talreadyworriedenough!
"Any questions?” Matt asked. The question was obviously superfluous through the link—but then, maybe many others, like her, weren't used to managing the link's firehose-flow of information. She saw how it would take practice to learn to use effectively.
Someone had one. “If it's all that dangerous, why are we here at all, then? Why aren't we just doing telepresence from the Jed Smith?"
"Good question,” Matt said. “Like so many good questions, it comes down to economics. How much can you accomplish with your resources, and at what risk? Your organizers decided the proximity was worth the extra risk. You're going to need some hands-on, and in any event you can't ride back up the stalk every night to go to bed."
"Anyway . . .” Matt shrugged and grinned. “We just build the infrastructure. The client decides what it should be."
"Anything else?"
No response this time.
"Okay. Now on suit alerts. When you hear this in the Station"—he triggered something, and a raucous voice started shouting at 110 decibels—"you suit up immediately. I don't care what you're doing. You need to be able to put your suit on in your sleep, and you'll drill till you can. Got that?"
People were nodding slowly, including Amy.
"Okay, we'll have our first drill at 1400.
"Now. One last thing. Many of you are probably a bit queasy from the sloshing. Welcome to an ocean environment. There are always waves, and sometimes they're worse than at other times. And they make most people seasick. It's like space sickness, only worse. But it goes away in a few days. And if you're really in bad shape, the space sickness meds work just fine.
"The good news is that no one ever dies of seasickness. The bad news is they wish they could."
After the dire warnings, the levity seemed a bit forced—but that was a lot better on brooding on all the things that could go wrong. Particularly with the link ready to fill you in with exquisite detail if you let it.
* * * *
The view from the observation deck was superb—superb and a bit poignant. Beyond the bright metallic rim of the station itself, a seascape stretched off to the horizon and all around for 360 degrees. Amy'd come up at Becca's suggestion after the briefing, and she was glad she had. Her stomach was still not pleased about its new environment.
And it looked so homelike. White fleecy clouds, pale blue sky—and pale blue ocean—and that ever-present rocking, rocking, rocking as the waves passed underneath the station. Behind them, in the center of the deck, the stalk stretched up to infinity in that pale sky.
Yet it was all illusion. They didn't stand in salty sea breeze; they were walled off by transparent ultrasilica from an atmosphere that would sear their lungs with a few breaths. No gulls cried; no birds at all flew. The only sea life present could only be observed, at a minimum, from behind thick glass. Even if that ferocious life weren't present, swimming in that sea would be like swimming in a metal pickling bath.
"Hello, ladies.” Matt joined them, having walked up unseen. “So how do you like your home away from home?"
They'd turned at his voice. Amy answered first. “It does look Earthlike, doesn't it? You must have spent some time on the ocean yourself."
"Yes,” Matt said. “I grew up on the California coast, but I went into space after grad school and haven't been back since. What about you, Becca?"
"It looks too natural for me,” she said. “From here to that horizon—and thousands of kilometers beyond—and not a centimeter of it human-made. How could you stand living in such a place forever? Natural systems are so . . . so sloppy." She was laughing, but with an oddly serious undertone.
Mike chuckled. They'd walked over to where the stalk descended into the station. Here the ultrasilica bent down into a wall that surrounded the well. At one point the wall was also broken by an airlock that directly accessed the observation deck. Even as they watched idly, an elevator descended into the open shaft.
"Carrying supplies,” Matt said. “All personnel are already onboard. On its return it will carry a load of water—well, acid—back up to the mothership to refill reaction mass and water supplies. We also get power down the stalk for most of our needs, from the powersat at the mothership. Another thing we built while you all were still asleep."
Becca, her settler's instincts keen, responded, “Surely we don't rely on the mothership for all our power!"
"Actually, we do, under normal circumstances,” Matt said. “But we do have emergency power should it be cut off."
Amy had a thought. “I see why you said you had problems with the stalk. With this always going up and down, up and down, over the waves—how did you ever get it attached?"
Matt laughed. “It was hard, but we managed. The biggest problem was providing the strain relief so the station can bob up and down. As I'd said, the designers didn't take the waves into enough account."
Looking serious, he continued, “We almost lost a couple of people doing it, though. You don't want to fall in this water. Ever. The carnivores will be on you within minutes. Sooner if the field is off."
There were several monitors along the railing, evidently hooked to underwater cameras on the station's periphery. Amy had been watching them intermittently out of the corner of her eye. Every now and then she'd glimpsed a shape that had veered off. Somehow she was glad she didn't get a better view. AndI'mgoingto work onthosethings? she thought to herself.
"Field?” Becca had asked.
"Electric field. We apply a potential to the station—that's why it looks metallic. Its outer layer is a metallic oxide, like a tungsten bronze. It repels the predators."
"How did you figure that out?"
"It was actually noticed by the first expedition. Some of the predators can generate electricity, and they saw that the others avoided them.
"At least being right at the equator we won't have to worry about hurricanes.” Matt finished.
"Hurricane?” Becca asked.
Matt grinned. “Big convective storms. They form over warm water and get spun into big spirals by the Coriolis acceleration. But there's no Coriolis force at the equator. The weathersat is watching one that's a few hundred kilometers away, though. We'll be getting some big swells from it by late tonight."
"Swells?” Amy and Becca said together.
"The waves. Waves out at sea are traditionally termed ‘swells.’ Anyway, when the wind pushes up waves they don't die away immediately. They keep propagating. So even though the hurricane won't come over us, we still have to deal with its waves."
He looked at his watch. Evidently he was as old fashioned as Amy in that respect. “Well, it's almost time for the exsuit drill. Let's wander down there."
Amy took a last look at that placid-appearing seascape as she started down the little curving stairway. The idea that a hurricane was lurking just over the horizon didn't make her feel any better about her situation. And finding out that even Becca was more nervous than she'd let on didn't help, either.
Amy and Becca went first into the station's little bar. They paused uncertainly; the room looked completely dark to their sunlight-adapted eyes.
"Well, look who's here, guys.” A woman's voice came out of the darkness. “Some of our charges. You girls old enough to drink? George, check their IDs.” A few guffaws followed her words.
Amy's eyesight finally cleared to where she could make out shapes in the dim light. A woman with long blond hair was evidently the one who'd spoken. There was no mistaking the hostility in her pose and in her speech.
"Tongue-tied, sweetheart?
Amy bit down the automatic hot reply with an effort. It wouldn't help to get into a fight her very first day on the station.
Unseen by the woman, Matt had followed them into the room.
"Enough, Martha,” he said. “We've got a job to do."
Martha started, and then saw Matt. “Well, I guess you do at that.” She walked over and looked Amy and Becca up and down, rudely and deliberately.
"Enough, Martha,” he said again, quietly.
"Okay, if that's the way you want it, Matt!” She flounced off, moving a bit unsteadily, and it wasn't all from the rolling of the deck under her feet. She brushed roughly by Amy on her way out the door.
The others looked away, most pretending to study their drinks.
"Sorry, ladies.” Matt was speaking just a bit loudly, obviously intending to be overheard. “Unfortunately, a few people seem to have forgotten that we're being paid"—he stressed the word slightly—"to do a job. But we're professionals and the job will get done. Right, folks?” Now he addressed the other table directly.
"Right,” came the answer from several throats. One or two seemed grudging, but the other voices seemed genuinely embarrassed.
"Now,” he said, turning back to Amy and Becca, “what would you like?” We have a selection that spans the known Universe. The nanofabs aren't just good at spinning ceramic."
He walked up and got their selections, returning to the table. Amy was embarrassed, but he waved off her protestations. “It's all included in the bill already. Even our staff drinks for free. Of course, it is a perk that can be abused."
Amy knew she'd had too much to drink, but it still seemed that the floor—the “deck,” she'd learned—was moving more than it should. It was hard to stay on her feet, as it heaved up just as she would take a step. Her anger didn't help, either.
Becca looked up in surprise at the noise of Amy's entry back into the cabin.
"I thought you had other plans for this evening."
Amy angrily said, “He told me to go get my exsuit!” She staggered and nearly fell as the deck under her feet pitched. “He said he couldn't be responsible. Of all the sorry excuses..."
"Oh, Amy, don't play the woman scorned. Because you aren't. That's just how Matt thinks. He's always worrying about the station. And about the people in it."
Becca continued, “I think you're blowing it badly, sister. He obviously was playing for you. He was just being polite to me."
"I think he was just making a point to the staff!"
Becca shrugged. “No doubt that was part of it. But I think you should get the exsuit anyway."
Amy was starting to have second thoughts herself, especially on hearing Becca's assessment, but her pride was fully engaged now. She took an anti-alcohol pill—and, on impulse, a space sickness pill as well. Then she plopped herself down on her bunk and stretched out.
* * * *
Amy woke up in midair with a shock. She brought her arms up reflexively to protect her face as she crashed into the floor—and slid around on the deck as the room swung wildly and erratically. Instinctively she grabbed the bedpost to steady herself when she found herself beside it.
Abruptly the PA system came to life. “Now hear this! Now hear this! All hands don exsuits. Repeat: All hands don exsuits. This is no drill.” And then it repeated the archaic formula over and over again.
Becca had strapped herself in the upper bunk, so she didn't awaken till the message resounded.
Amy flicked on the cabin lights and their eyes met momentarily. Then Amy broke eye contact and went over to the locker to break out the suits. She found it a struggle to put on—Becca, who was used to space suits, had a much easier time—but the pitching deck unquestionably made things much more difficult for both of them.
At length she was done. On impulse, she then opened the door to the cabin and made her way out. Becca looked up in surprise, but before she could say anything the door had clicked shut.
* * * *
Amy forced herself to knock on the cabin door. “Come in,” the door said. Astonished, she walked in—musthaveasurveillancecameraandaspeakerathisdoor—she thought. It made sense in hindsight. She was going to have to get used to ubiquitous electronics, she supposed. Even now, Earth wasn't this wired.
Matt looked up from his console beneath a suite of monitors. His expression was initially blank—apparently he was linked in. He must have a headband under his exsuit helmet. Of course: his desk would also be the command center. There was no point in his cabin being in a different place from where he worked, especially since he might need to get to the console in a big hurry.
She saw his expression change as his attention turned to her, and for a moment she just wanted to turn and run. But she made herself speak. “I'm sorry, Matt. I didn't act very rationally. And if you tell me to just go back to my cabin, I will understand.” Her voice was muffled through the mask; she didn't try to use the face-mike.
He smiled briefly. “Thanks for coming back. But it's going to be busy for a while. Very busy.” He gestured to the chair by him—where normally an assistant would sit, she supposed. “Strap yourself in. Don't try to be moving around any more in these seas."
"These are the swells from the hurricane?"
"Yes. It's going to be rocky for a while, but they should pass on through in the next twelve hours or so. We'll..."
A loud chime interrupted them. Suddenly she felt his attention shift away from her as though a light had been shut off. Matt was now staring intently at one of his monitors, tweaking it—she saw the magnification change. She could also see him speak intently into his face-mike, but not being tuned to that channel, she had no idea what he was saying. Sound didn't carry well through the masks anyway, and he wasn't facing her.
Finally he turned back toward her. “Sorry. It's going to get rougher."
"It's going to get worse than this?" Amy said.
Matt pointed at the monitor he'd been studying. It looked like a black-and-white pattern of ripples—she couldn't make head or tail of it.
"Sidescan radar image. Of the sea surface. There's a huge wave train approaching that was left by another storm. A storm on the other side of the planet. When it meets the swells from this storm, we've got the potential for some very big waves indeed, from constructive interference.
"I've got to implement full emergency procedures. All personnel fully strapped in, all loose objects tied down or enclosed, all drawers, doors, cabinets, and so on fully latched. And all hatches battened down so that we won't take on any water. It could get extremely bouncy."
"Amy,” he continued, “what you can do is make sure there are no loose objects here. That would be a big help. Then go strap yourself in.” He gestured at the bunk.
Matt stayed at the console for another half hour anyway. She saw flickers of activity on some of the surveillance cameras, crew bracing themselves to double-check all latches and fasten down all loose material—and the occasional overlooked object shooting across the field of view, usually with someone in hot pursuit.
The swells were noticeably larger, too. She felt herself pitching up and down, seemingly meters at a time, and in all directions to boot. She couldn't help herself—she was afraid. Terrified, in fact, with the raw physical fear still inspired in humans by rampaging nature.
At length Amy felt a presence in the harness beside her, and her hand squeezed tightly. It helped a lot.
* * * *
"Oh my God!"
The monitors showed a mountainscape of waves in the thin, gray, light of dawn. They were seething chaotically, even though the sky held only tattered clouds. This was what they'd been enduring for hours now. But something else had caught her attention: a long, single towering wave, crested with white, that stood out above the others, like a distant snow-clad mountain range looming above foreground foothills
Except it was a moving mountain range, and it was racing toward Waterstation.
Amy's cry had brought Matt around, and they both stared mesmerized at the gigantic mass of water. As it loomed over the station, they both gasped, for below it was a trough as deep as it was high, a looming black pit. The station started to slide down into it, and then it paused momentarily.
Then Waterstation dropped like a stone. They both oofed at the impact, which momentarily slammed them deep into the bunk; and now the ride made the previous rolling seem mild. They felt the station tumble over, right momentarily, and then tumble again. They would have been flung across the room like ragdolls had they not been buckled in. The room—and the monitors—also went dark momentarily; then the monitors flicked back to life. The room light, though, was replaced with a wan glow that just showed outlines.
"The stalk broke,” Matt breathed, in wonder. “We're now just tumbling."
Amy couldn't stifle a whimper. He hugged her awkwardly, with one arm.
"We have positive buoyancy,” Matt said. “That's why we shut and latched all the hatches. And the emergency power kicked in, just as it's supposed to. But we'll tumble like a sock in a washer."
"At least we're still strapped in.” Even as he spoke they felt the entire station upend again.
"What can we do?" Amy asked, trembling, trying not to let her voice break.
He hugged her again. “Ride it out. That's all we can do. The waves won't last forever, and we'll float. We just won't always float upright. The stalk's not holding us up anymore."
She spared a glance at the dizzying views on the outdoor monitors over Matt's shoulder. At least half were under water at any one time. And the churning seascape out the other half was even more disorienting: a pitching view of vast gray mountains of water that abruptly would plunge to dark valleys into which the station would slide like refuse down a drain. At least no other monster rogue, like the wave that had snapped them off the stalk, appeared again.
It was like a demented carnival ride that just kept going and going and going. . . . And there was no way to anticipate the accelerations, either. All you could do was stop trying to anticipate, just to keep braced in all directions as much as possible.
She didn't want to think what would be happening to someone who wasn't already fastened in. At least whatever could move had been located and stowed hours ago. They shouldn't have to worry about flying missiles, at least in their compartment.
At length it seemed that the pitching was settling down a little. At least they hadn't turned over in a while, and the monitor views were largely of seascape rather than underwater.
Matt gave her a last squeeze. “I have to go check on the station. I'm sure there are lots of injuries—I hope nothing more than broken bones,” he said. “But it's quiet enough now we need to start moving people to the infirmary."
"I'm not looking forward to reattaching the stalk,” he continued wryly.
"I can help,” she said. “I don't have anything more than bruises. And it's better than just waiting."
He didn't object, which she took as agreement.
* * * *
After sending Amy off toward the infirmary, Matt braced himself in front of the monitor bank, plugging in his link again. As he tried to contact the rest of his team, he mentally scanned status reports, checking data readouts and surveillance cameras while occasionally speaking into the face mike. At least intrastation communications seem intact, although obviously they were back to radio for communicating with the mothership. He paused, though, at one set of readings. On his attention, the data became clearer, but unfortunately no more abundant. Of course, there were no convenient surveillance cameras there either—and even more unfortunately, it was exactly the place he'd been most worried about.
As he'd told Amy, there was still room for “hands-on” investigation, and now was such a case. With some trepidation Matt unlinked and headed down to the “bilge,” as someone'd said it should be called. It was the low point—or at least it was when the station was riding upright—and despite his confident pronouncement to Amy, he worried that the station might have cracked on that impact. It hadn't been designed to be dropped like that. And some of the telemetry from the area was suspicious, showing anomalously high conductivities.
The sort you might get if acidic water was sloshing around in the bilge, for example.
He opened the compartment door and shined his pocket light in. Even though he'd been half prepared for it, the sound of water splashing—and the sight of it, sloshing back and forth across the floor with the still wild seas, leaving wet glistening deck behind—was a shock. Was it from a leak, though? He stepped through the hatchway. As the station tilted toward him with the next swell, the water rushed back and pooled around his exsuit boots. He brushed the surface with his finger, opened his mask briefly, and touched his tongue with his finger. A sharp sour taste curdled his mouth, confirming his worst fear. Low-techbuteffective, he thought sardonically.
Well, there was a procedure for this situation, too. He started implementing it and briefed his team accordingly over the face-mike.
* * * *
Amy rested momentarily. Sure enough, there were lots of broken bones, including a few compound fractures and even a broken spine. Even with the residual chop, though, they'd been able to move the worst injured into the infirmary, and at least get the rest more comfortable. She was amused that the chop now seemed bearable, even mild, whereas she would have thought it was violent beyond comprehension when she first arrived.
There was nothing the ‘doc in the station couldn't fix, but it took time. The problem now was that too many people were waiting, some with life-threatening injuries, for a robot that could not be hurried. Then the power flickered again, and half the LEDs went dark. Only the infirmary stayed fully lit.
And Matt came in, looking grim. “The station is cracked,” he said. “There must have been some brittle failure when we fell and hit the water. Some of this witch's brew that Teresa calls an ocean is seeping into the station."
"So we're sinking?” Amy caught her breath again.
"Not yet. I've isolated the leaking compartment and put it under positive pressure. But we need to evacuate anybody who's nonessential right away. Starting with the injured, or at least the injured that can be moved. And we've lost half the emergency power, because I've had to shut down everything in that compartment."
"There are too many injured for the station's ‘doc now anyway,” Amy said. “So getting them to the mothership would be great. But how?” she finished simply.
"We have to get back to the cable. If we can't reattach right now, we have to improvise a rescue. Some sort of breeches buoy."
"A what?"
"Like a pair of pants in a ring. Used for rescue. People can wear it and be hauled up, even if they're incapable of holding onto anything, and even if they're in exsuits."
"Are we going to lose the station?"
"I hope not. We'll get the nanofabs on it ASAP. But the injured are first priority. And anyway, we're going to need the mothership's resources for the nanofabs. I don't even know if we have any that are tolerant enough to acid."
Amy had a thought. “Well, if we have to get back to the stalk anyway why don't we just drop a cable and hook the station back up?"
Matt smiled slightly. “That would be ideal, wouldn't it? The problem is that we have nothing strong enough on short notice. This station isn't that big, but it still weighs thousands of tonnes. The fastenings have to be molecularly perfect—and even so, there needs to be strain relief. That all broke during the accident as well."
Amy had nothing to say.
* * * *
"There it is!” someone shouted. The broken end of the stalk was highlighted on a monitor. An elevator car already waited on the end, swinging back and forth slowly like a pendulum bob. A crew stood by there with an improvised winch and a breeches buoy hastily sewn out of ceramic fabric. The waves—"swells,” as Amy had learned to call them—were still three or four meters high, but compared to the water mountains they'd endured they seemed like ripples in a bathtub.
What was more disconcerting was the view filling the underwater monitors. All that was visible was a seething mass of carnivores, nightmare shapes that seemed to be all teeth. With the hull field off due to the need to conserve power, they'd swarmed in immediately with their instinct for targeting any solid object in the water. They couldn't get a grip on the station's rounded hull, but already they'd slashed the water and each other to bloody froth.
The station cautiously eased toward the stalk, maneuvering clumsily. Its water jets had never been intended for anything but station keeping, and no software existed for using them for propulsion. So they had to wing it—"seat-of-pants driving,” one of the engineers had said. Amy had never heard the expression before.
Finally they were more or less under the cable, although as the station slewed around with the swells and as the stalk continued swinging, the position could be maintained only approximately.
They stood on the observation deck. The plan was to move the evacuees through the airlock, one by one and starting with the most injured, outside into the well where the stalk had originally entered the station. An elevator cab still blocked the lower airlock, but they could enter from the observation deck to stand on its roof. The well, being inset, was partly protected against the acid spray, but it had the disadvantage that the line holding the buoy had to be dropped accurately into it from above. It had to be dropped with no computer aiming or real-time control, too
After a few unsuccessful tries, the breeches buoy finally plopped into the well. The team above quickly let out slack before the combined motions of the station and the swaying elevator pulled it out again. Matt, standing in the well atop the still-docked elevator below, was able to reach up and grab the buoy by one pant leg and haul it in, despite the pitching surface he was standing on. Then Amy helped carry someone with a broken leg out to load into the buoy. With a start she saw it was Martha, once she got close enough to peer through the facemask, but the other woman was sedated to the point she was completely unaware of her surroundings.
Matt said something into his face-mike, and the cable slowly went taut. Martha, strapped into the buoy, her head lolling to one side, was clearly oblivious to her situation—perhapsthat'sjustaswell, Amy realized suddenly. As the buoy rose, Matt tugged on a couple of light lines that trailed off it to pull it clear of the elevator well. Once it was clear of the well, the buoy swung dizzily as the crew above winched it up. Matt let go of the light guiding ropes at that point.
After a space they saw the buoy descending again.
"She's aboard safely,” Matt's voice crackled out on the common frequency.
It almost got routine. Five or six people had been hauled safely into the waiting elevator, and then the buoy line snagged on something right at the edge of the elevator as it was being raised with the next person to be rescued. Matt tugged on his guidelines, but no luck. He then called for the buoy to be lowered again, but the cable just started to go slack while the buoy remained motionless. Matt hastily called a halt.
"I have to go unstick it,” again Matt made an announcement over the common channel. “Someone bring a crowbar and two Jumars. It's probably hung up on some shard from the stalk breaking off.” He eased his way up one of the light lines, stepping in the improvised loops hanging off the Jumars as he slid them up the rope, one after the other. He dragged another line behind him; he would tie himself off before disengaging the Jumars.
Finally he arrived at the stuck buoy. Its passenger, another severely injured crewmember, was sedated but at least seemed in no immediate danger of falling out. Matt worked himself around to where the buoy contacted the edge of the well. He inserted the crowbar and pushed down, as hard as he could. Nothing happened. Then he levered the other way and was rewarded with a slight shift. Working back and forth, back and forth, he finally freed the buoy. Peering down, he saw that indeed a jagged snag, no doubt left by the stalk's ripping away, had snagged the buoy like a barb on a hook. Looking around quickly, he saw another snag and swiftly tied his safety line to it. Then he unhooked the Jumars and stuck them on his equipment belt. Finally, cautiously moving away from the well on the roof of the observation deck to ensure he'd be clear of the buoy once it swung free, he radioed the signal to begin hoisting again. The buoy rose smoothly into the air with its helpless passenger. Matt watched it for a bit, making sure it had cleared.
It happened quickly. Surprised by a huge wave that tilted the station to more than 45 degrees, Matt was swept off his feet. His improvised lifeline, tied to another broken ceramic strut, went taut, and then its anchor snapped. Evidently, it had been weakened by the stalk's loss more than anybody had suspected.
Matt vanished into the seething mass of carnivores that were still bloodying themselves against the ship's edge. There may have been one strangled cry—but it was impossible to tell over the background noise of waves splashing and wind whistling.
* * * *
Amy stared out the viewport at that cruelly deceptive view. She was back up in the JS, sitting at one of the tables in the common area. The remnants of the hurricane were still visible as a tattered spiral in the northern hemisphere. Only a skeleton team still struggled to save the station, trying to get the nanofabs to repair the hull, while simultaneously bailing the seawater that had already entered and also reattaching the stalk. They thought it would work—but no one knew for certain yet.
Becca came over and sat down with her. She was silent for a while, and then said softly, “I'm so sorry, Amy."
She smiled briefly. “Thanks . . . thanks for coming over."
They sat in silence for a while
At length Amy said quietly, “I just feel numb. I only met him two days ago, and now he's gone. I can't even cry. I wish I could. It just all seems so . . . so unreal. Like a bad dream."
Becca said nothing, but squeezed her hand. “Take your time."
Amy paused. “He never gave up. It was a job to him, but that's what it involved. Standing on a pitching deck in a sea of acid to help save people who couldn't save themselves. Makes . . . it makes worrying about a thesis seem pretty petty. Why is someone like that wasting time on someone like me, who doesn't even know why she's here?"
Becca ventured to say something. “Amy, none of us knows how things are going to work out. We just have to do what we can. Maybe you'll make a life-saving discovery or something.” She paused, “I don't want to talk about higher purposes or anything like that. I just don't know. I do know, though, that it's not your fault. And I'm sure there's a reason for you to be here, as much as there is for any of us."
Justdowhatyoucan. It wasn't much comfort, but that's all she had to hang onto now. Butthen, Amy thought, Iguessthat'sallthatanybodyhastohangonto.
Well,I'lltry,Matt.Thanks.
Copyright © 2010 Lee Goodloe
* * * *
Author's note: This story is set in the same system as “Waterworld,” March 1994.
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Novelette: A TALENT FOR VANESSA by David W. Goldman
If talent is the raw material from which competence can be made, can talent itself be made? And should it?
From behind the beat-up desk in his cramped office, Marv Pennybacker—impresario, humanitarian, and sole proprietor of the Pennybacker Special Talent Agency—was trying to talk the young woman before him out of her dreams when one of his Talents shambled in from the day room.
"Name a date,” said the Talent, a big, slow-talking young man named Oliver. “A date in the future."
"March 16,” said Marv. “How about 2089?"
For an instant, Oliver's eyes shifted from side to side, scanning some private landscape. Then he announced, “March 16, 2089 will be a Wednesday. Marv doesn't work on Wednesdays.” Oliver nodded to himself in satisfaction and shambled back out of the office.
The young woman twisted her neck to watch him leave. “That's amazing,” she whispered.
"What?” asked Marv. “One day off per week astounds you?"
The young woman, a Ms. Vanessa Kortright Kingston, untwisted. “No, I mean that he just knows the date like that! As if he could look into the future."
Marv snorted. “Calendar calculating. They all do that. Not worth a paper dollar, not even in a carnival sideshow."
"I've heard of it, but—” Her blue eyes were wide as a con man's smile. “They can all do it?"
"Sure.” Marv tilted back, his big wooden chair squeaking. “All the Counters, anyway. It's like the Artists—they all draw horses. Or dogs. Which is funny, because back when they got their talents, you'd never see a horse here in the city. Dogs, okay, no big deal. But you ask any Artist to sketch you a horse, and blam—if the damn thing galloped off the paper you wouldn't be surprised."
Her gaze went a bit distant. “That's what I'd like,” she said. “To become an Artist. Or a Musician."
Marv sighed, recalling why Vanessa was here. Not that he didn't understand her desire—he himself had never been able to draw so much as a convincing square. But these rich kids depressed him.
"Look,” he said. “You understand why Dr. Hornblatt sent you to me? Why she's paying for this hour of my terribly valuable time?"
Vanessa glanced at the papers, magazines, and glossy photos piled in haphazard mounds about the room, no doubt drawing her own conclusions as to just how valuable Marv's time might be. But she straightened her cardigan and looked him in the eye.
She said, “You're supposed to tell me what I can expect from the operation. What talents I might develop."
Marv shook his head. “No, Ms. Kortright-Kingston. I'm supposed to tell you that your odds are slimmer than a soup-kitchen sandwich. That even if you do find yourself with some slight new skill, for the rest of your life you'll regret the price you paid. I'm supposed to scare you out of having your surgery."
She frowned, creating unattractive wrinkles in a pale, narrow face that was, Marv had to admit, at best debatably attractive to start with. Though there was something familiar about it.
"Bonnie came to see you,” Vanessa objected. “And Ryan, too. And they both had the operation, and it worked! They get invited to everybody's parties now. You didn't scare them!"
No, thought Marv as he rubbed a palm against his cheek bristles. And I won't scare you either, Ms. Kortright Kingston, will I?
Hornblatt didn't actually send her patients to Marv to be talked out of their operations. She just wanted legal cover. Any parents trying to sue Hornblatt for misleading their child with false claims and assurances would find themselves bankers without a bailout when Marv took the stand—because he really was trying his hardest here.
His phone—a clunky black desk unit half a century out of date—jangled loudly. “Excuse me,” said Marv to a startled Vanessa. He lifted the handset. “Pennybacker Special Talent Agency.” As he listened he picked up a fat pen and started doodling on his notepad. “Inventory? Sure. How big's the warehouse? . . . So it would take how long to stroll through the whole place—two hours, three? . . . Okay, hang on.” Marv covered the mouthpiece with his hand and shouted out to the day room. “Doris, you there?"
After a moment a plump, gray-haired woman appeared in the doorway, a magazine dangling from her hand. She gazed at the floor.
"Doris, when's Roger free?"
"Tuesday."
"Got an inventory job. About three hours."
Her head bobbed. “Four thousand two hundred and fifty."
"Thanks. Hold on.” He uncovered the mouthpiece. “How's next Tuesday, around one thirty? . . . No, my guy's no good in the mornings. . . . Uh-huh . . . Forty-two fifty. . . . No, forty-two fifty. . . . Yeah, well, the Depression's over. . . . Right, just the one afternoon and then you're open again for business. . . . Okay, what's the address?” He scribbled it below his doodle. “Fine. We'll see you Tuesday. Thanks for your business."
He tore the orange, octagonal page from his pad—Marv liked a little personality in his desk accessories—and held it out. Her gaze never lifting, Doris shuffled past Vanessa to the desk, took the paper, then turned and left the room.
It wasn't a magazine in her other hand, Marv realized. A census report.
"Did she have the operation?” Vanessa seemed disturbed.
"Doris? No, she's a natural.” Which should have been obvious from Doris's gray hair. The Greater Depression hadn't begun until fifteen years ago, and most of the artificial Talents had been kids when their desperate, homeless parents were persuaded by back-alley neurosurgeons to allow the operation.
"So I won't be like that?"
"Well, it's possible. But usually it's boys who become Counters. Or Tinkerers. You're more likely to get music or art. If,” he hastened to add, “you pick up any talent at all."
"No, I mean, she's so—” Vanessa leaned forward and whispered, “She's so fat!"
"Oh,” said Marv. He stopped himself from glancing down to the bulge of his own gut.
"Because if I get like that, then nobody's going to want me around! Even if the operation does make me interesting."
Opportunity tugged at Marv's conscience. With one simple lie he could send Vanessa home, armored against the current neurosurgery fad. But he'd based his career on honesty—and Vanessa's yearning expression demanded no less.
"No,” he sighed. “Brain surgery won't make you fat."
"Thank God.” She sat back in her chair.
Marv rubbed his cheek. All of the rich kids who'd come through his office—all of the wealthy people he'd ever met, for that matter—struck him as caricatures. But this Vanessa Kortright-Kingston seemed like a caricature's caricature. He couldn't figure her.
She interrupted his musing. “I'm supposed to sign something, right?"
Marv held up his hand. “Look, we're talking permanent brain damage here. Why don't you try the magnets instead?"
"TMS?” Vanessa pronounced it “timms.” She gave the notion a dismissive wave. “That never works. One day you're an amazing painter, the next day the magnet shifts and you're reciting daily stock market closings from the past five years."
She was right, of course. Despite three decades of research, TMS—transcranial magnetic stimulation—remained a party trick. The current recreational-savant fad among the trustfundistas demanded neurosurgery.
Marv asked Vanessa, “What do you know about the downsides of the operation?"
She shrugged. “It doesn't always work. But everybody says that Dr. Hornblatt is really good."
"What else?"
She frowned. “Well, it hurts, right? After you wake up? And I guess you need to take some medicine for a while?"
Marv sighed. “Okay, stick out both ears and listen hard now, Ms. Kortright-Kingston. The operation destroys a small part of your brain's left anterior temporal lobe. About here.” He tapped the side of his head, just above the cheekbone. “That's the spot where all natural savants have damage. But there's a lot of stuff going on in there, and nobody understands it all. So Dr. Hornblatt is going to do her best to knock out enough brain to allow a talent to emerge, but not so much that she leaves you a cripple. You're following me?"
Vanessa's hands clutched each other in her lap. Marv thought that she looked a bit pale. “A cripple?"
He held up a hand and ticked off his fingers as he spoke. “Language problems—especially proper nouns. Difficulty interpreting other people's facial expressions. Trouble generalizing from specifics, understanding metaphors. Snags when trying to reason sequentially."
"Oh!” said Vanessa. “How often do those things happen?"
"Every time,” said Marv. “A little bit, anyhow. But one out of a hundred patients will lose all of their nouns and adjectives. Or find other people's thoughts and feelings impossible to comprehend. They'll get lost on their own street because a house has been repainted."
Vanessa looked concerned, but Marv didn't think he'd reached her yet. He tried to come up with a side effect that would truly bother her.
"After the operation,” he said, “it's pretty common to have difficulties in social situations."
Now she sat up straight. “What do you mean?"
He waved a hand, as if downplaying his words. “Not getting people's jokes. Being the only one in the room who's not following the conversation. Always feeling left out."
Vanessa's cheeks reddened as she looked away, and Marv belatedly realized that some people had less to lose than others.
Her gaze returned to him—a new, grim determination in her expression. “Thank you, Mr. Pennybacker. Is there anything else you'd like to tell me before I sign?"
Dismayed, he rubbed his cheek. “There's no guarantee—you know that, right? Except for the side effects, and those you'll never get rid of. But a talent only emerges in half of patients. Maybe two-thirds, if your surgeon is very good. Still, even if—"
Oliver wandered back into the office. Ignoring Vanessa, he bellied up to Marv's desk and asked, “You got a number, Marv?"
Marv gave Vanessa an apologetic shrug. He reached into his pants pocket and pulled out a little notebook. Opening it at random, he read aloud, “One hundred and two million, seven hundred and three thousand, three hundred and thirty-nine."
While Vanessa watched in fascinated bafflement, Oliver's face went blank for a moment. And then he let out a small sigh and smiled, like a gourmet at the conclusion of a successful meal. He nodded and headed back to the day room.
Holding up the notebook, Marv explained to Vanessa. “Had a guy make this for me. Prime numbers, yes? The Counters, they all love prime numbers. When you show ‘em a new one, it's like..."
Marv paused. He hated how people always thought of Talents as performing seals, as walking, talking bags of amusing tricks. After living with a houseful of Talents all these years, Marv knew better. And he supposed Vanessa deserved to know better, too.
"It's like you're standing on this big, big beach,” he said, “where all these people are sunbathing—you know, like in the old movies, when you could still do that? And then some guy way over there stands up, and you realize it's one of your best old pals, somebody you haven't thought of in, well, longer than you can recall. And your old pal grins at you, and you grin back, and you both wave at each other, and then he lies back down. And you're happy, because now you know he's over there, and you can say hi to him again anytime."
Vanessa was eyeing Marv strangely. “This beach—it sounds like you've been there."
The idea sat Marv back in his big, squeaky chair. “Me?” He waggled the notebook. “This is as close as I'll ever get. No number's been my pal since I flunked long division in Ms. Milinowski's third-grade class. Nope, I've simply spent a lot of time with Talents. After a while you get some ideas about what goes on in their heads."
Vanessa looked worried. “But you can't do what they do? Play music you've only heard once? Draw a detailed scene after just a glance?"
"Me? Hah!"
"Because I've heard that maybe anybody could learn how to do it..."
It took Marv a second to realize what she was talking about. “Oh! You've been listening to those eggheads who pop up on the talk shows, haven't you? The ones who talk about how we could all unleash these same amazing powers of memory and expression, if only we could—how do they say it?—learn to suppress our higher mental functions? Yes? Feh!"
"You think they're wrong?” She was leaning forward now, her slightly protuberant eyes locked on his face. Vanessa's sudden intensity surprised Marv. But then she blinked, and her demeanor fell back to simple concern.
"Ms. Kortright-Kingston, the scientists have been talking like that for decades now, but here Dr. Hornblatt is making a lot of money off your friends, yes? If there were some trick, some knack that anybody could learn, don't you think somebody would have picked it up by now? How about me? I've spent nearly a dozen years in this house with three Musicians, so by now I should have caught onto their knack, right? Okay, name this tune.” And with great vigor he began whistling a melody of recent popularity.
Vanessa's expression changed from worry to surprised amusement. As Marv's whistling continued, though, amusement gave way to pained non-recognition. And then simply to pain.
"Well?” asked Marv. “Have I got the music knack?” He shook his head and leaned back. “Talents aren't singing dogs. You can't train anybody to do what they do. A different world, though it's right here all around us"—his arm swept a wide arc above his desk—"that's where they live. Yes, you can buy a ticket to get there. But it's a one-way trip."
Although the mention of singing dogs had Vanessa looking a bit perplexed, by the end of Marv's oration she was nodding thoughtfully. He finally realized what must have been worrying her.
Suppose she got her operation, but then the scientists figured out how to put everybody else in touch with their inner savant. Where would that leave Vanessa and her party invitations?
"Look,” he began, but his phone's shrill ring interrupted. He lifted the handset. “Pennybacker Special Talent Agency. Hang on a sec.” He covered the mouthpiece with his hand and to Vanessa said, “Why don't you wait for me in the day room? Meet the Talents—they're all friendly enough. I'll be right there."
"Really?” She glanced eagerly over her shoulder toward the door, but stayed in her seat. Her expression puzzled Marv.
Most people were uneasy around Talents, but Marv didn't detect that in Vanessa. Instead, her face combined eagerness with nervous shyness with—what? Anticipatory guilt, he decided. Like some ravenous kid who'd been told to go wait in the candy aisle.
Marv gestured with the handset, shooing her out. She lifted her glossy pink purse and stood. As she turned to leave the room, her profile struck him again with its familiarity. Where could he have met her?
There was something that set Vanessa Kortright-Kingston apart from the others that Hornblatt had sent. An underlying focused purpose. Initially he'd taken it for desperation; now he wasn't so sure. Whatever it was, though, he didn't think it was likely to survive the operation.
Marv shook his head, wondering what else he could say to get the poor kid to change her mind.
He returned the phone to his ear. “Sorry about that. So what can we do for you? . . . Uh-huh . . . What, like small appliances? Toys? . . . Okay, yeah, we can help you. . . . Hey—don't call them that! . . . Just plain savant. Or Talent. . . . Sure, okay, well, now you know. Anyhow, yeah, lots of the swap shops use my guys for repairs. But I gotta tell you up front, they can't handle electronics. Motors, buzzers, light-bulbs, that's all good—pre-digital, you know? Mechanical is even better—bikes, wind-up toys. Say, you got any toasters? ‘Cause you haven't seen happy until you've seen a Tinkerer and a shelf-load of old broken toasters. . . . Right, hang on. Doris!"
After squaring away the order, Marv followed Doris into the day room. Vanessa, he saw, had taken a stuffed armchair by the wall, beside one of the windows and its floral chintz curtains. Despite the yielding cushions, she perched on the front edge of the chair, hands on her knees. Her enthralled gaze followed Oliver as he shuffled past, his head bobbing.
As Doris retook her usual place on one of the sofas, Marv noticed an octagonal scrap of paper in the wastebasket beside her. Above some scribbled text somebody had sketched a frisky pony, its head turned back over its shoulder with a big cartoony grin.
Most of the Talents were out on jobs; the room's only other occupant was Roz, across the room near the glistening baby grand piano. Hunched over a small electronic keyboard, dangling brunette hair hiding her face, Roz played intently. Marv stepped to her side and tapped her shoulder. After a second she looked up. Finding Marv, she stopped playing and pushed back her earphones.
"Go ahead,” he told her, tipping his head toward the baby grand. “I don't think anybody will mind."
Roz grinned at him as she shifted to the piano's bench. She paused a moment, then launched into a barrage of shimmering runs up and down the keys.
Marv lowered himself into the seat beside Vanessa's. She was leaning forward now, captivated by Roz's playing. Marv had trouble putting a name to her expression. Hunger?
"Listen to her,” whispered Vanessa. “She's no older than me, but when she plays this Beethoven stuff—"
"Chopin,” Marv corrected absently. “Prelude in G major, opus 28, number 3."
"—it's like she's been practicing forever! I bet she only heard it once, right? And now she can repeat it any time she wants. A human parrot."
"No,” said Marv. “That's not it at all.” He faced across the room. “Hey, Roz, how about jazzing it up a little?"
The pianist grinned, and—without a break—the music fell into bluesy, Gershwinesque syncopation. But it was still Chopin.
Vanessa shook her head in wonder. “Soon maybe I'll be able..."
Marv groaned. “Maybe,” he said. "Possibly. But probably not. Look, kid, I wish the scientists did know how to teach us all to be Talents. Then you wouldn't be wanting somebody to crack your head open and scoop out a piece of your brain. Believe me, this is a Bad Idea."
"But it's okay for them?” Her arm's sweep took in the room's occupants. “They seem happy!"
"Sure,” he replied. “They've got me.” He watched Oliver pace to the room's end, then turn around and retrace his path, never once looking up. Oliver's lips opened and closed like the mouth of a hyperventilating fish, making a soft “pat-pat-pat” sound. “Most of them I found wandering the streets, abandoned by their recruiters because their particular talents weren't flashy enough. Or—later, as the Depression was winding down—because a traveling carnival had folded, or a business could finally afford to replace its old broken-down computers and stop relying on Counters. Out on the street you think they were happy, with nobody looking out for them?"
Indignant, Vanessa said, “I'll have people to look out for me! Like Ryan—he's got a valet now."
Marv shrugged. “People you hire to care about you—well, I suppose that's something."
She started to reply. But then she looked around the room, and back at Marv. Her head tilted to the side and she said, “You really do care about them, don't you? It's not just a business for you."
He rubbed his cheek as he looked away. Watching Doris flipping through her census report, Marv said, “I used to run the other kind of talent agency. During the Depression, though . . . well, let's just say that some of my priorities rearranged themselves."
For a moment they sat without speaking, listening to Roz play. Then Oliver wandered over. He stopped before Vanessa. Her surprise was no greater than Marv's when Oliver looked her in the eye and with a big smile announced, “Eighty-six million, twenty-eight thousand, three hundred and seven.” He waited, still smiling.
Vanessa glanced at Marv. She faced Oliver, then licked her lips. “Um. Thank you.” Her voice quivered slightly. Then she grinned. “Thank you very much!"
Oliver nodded. To Marv's further astonishment, as Oliver turned away to resume his pacing he gave Marv a clandestine wink.
Marv shook his head. “He never talks to strangers...."
Vanessa's eyes tracked Oliver, but her focus seemed elsewhere. “Why don't you want me to get the operation? It might give me so much, and what would I lose?” She pointed across the room at Oliver, and lowered her voice. “Or do you think of him as less than human?"
Marv sighed. “Of course I do. The Talents, they've forgotten how to connect with other people. They can't see into our world of abstract ideas and relationships. Sure, they know something we don't—how to reach right into the world of numbers, or the worlds of music or images or machines. That little spot in our temporal lobes, it blocks you and me from touching those worlds. So we have to get there the long way around, which means language and reasoning and dealing with other people. But that's all good stuff, kid—especially the people part. Took me a long time to figure that. I'd hate to see you miss out."
When she didn't say anything for a few seconds, Marv glanced over. She didn't look happy.
Her voice was wistful. “Maybe if I had just a little bit of surgery...?"
Marv ached to give her a big hug. “Sorry, kid. All of the brain operations, no matter what they give you, they also take away something you need for connecting with other people. It's never worth it, believe me."
Roz had eased into quiet, soothing tinkling. Doris sat on her couch, slowly flipping pages. Oliver had wandered out of the room for the moment. Sunlight streamed through the front window, painting a bright slash across the worn carpet.
Marv always liked the day room on afternoons like this. He let his weight settle deeper into the chair's cushions.
Softly, Vanessa asked, “What did you mean, all of the brain operations?"
"Well,” said Marv, in his growing relaxation paying only half attention to the conversation, “you know about the temporal lobe surgery. A few people have tried the opposite approach, sort of, hoping to become great thinkers. Went after a spot in their frontal lobe—the spot that the temporal lobe tries to suppress."
She sounded intrigued. “Did it work?"
"Turned them into the most boring, tedious, thinking-inside-the-box people you've ever run into."
"Oh."
"Then there's the right parietal lobe.” He tapped the side of his head. “That's where we separate ourselves from the rest of the universe. A little snip in there and when you wake up you'll remember that somebody just had brain surgery—but it won't occur to you to wonder who."
"Really?"
"A big snip, and you're looking at an out-of-body experience for the rest of your life."
"So,” Vanessa said slowly, “if I had that operation—the little kind—and then somebody said a name, I wouldn't even know whether it was mine?"
"Right."
"And if I heard people talking about me..."
Marv nodded. “No different than if they'd been discussing the weather."
Vanessa seemed more animated now. “So even if they said really mean things, it wouldn't bother me at all?"
Marv's languor abruptly vanished. “Now wait a minute—"
She leapt to her feet. “Thank you, Mr. Pennybacker!"
He struggled from his chair. “Slow down, kid! You're not thinking this through."
But she was already reaching for her purse.
Marv wanted to throttle himself. He'd nearly had this one talked out of following a fad he hated, and now it looked like he was going to be personally responsible for the next, even worse, craze.
"Let's talk about this, okay? First off—"
From his office came a shrill jangle.
"Damn! Listen, kid, just give me a minute, okay? I'll be right back."
He waited for her impatient assent as the phone rang again, and then he hurried to his desk. He took the call standing up, keeping an eye on the day room.
"Pennybacker Special Talent Agency."
It was a guy wanting a band for his son's bar mitzvah. Marv kept the number of one of his former colleagues taped to his desktop for such moments; he'd never been any good at remembering phone numbers. Marv passed along the number, but then the guy wanted to know what was so Special about a Special Talent Agency.
As Marv tried to steer the conversation to an end, his gaze fell upon a stack of news magazines leaning against the wall. And he finally realized what had been nagging him about Vanessa.
"So you're saying that people call you up to hire—"
"And mazel tov to your son,” said Marv. He dropped the phone into its cradle.
Must have been two years ago, he thought as he pushed his chair over to the magazines. Maybe two and a half. He lowered himself into the squeaking seat and tilted forward to dig though the stack.
A waving, big-haired senator—mere months from the scandal that was about to end not only career and marriage, but also send all three of her lovers babbling to the tabloids—grinned from a cover that struck Marv as the one he sought. Marv flipped pages impatiently until he found the image he'd belatedly recalled. Behind a podium, a tall, smartly dressed figure addressed a roomful of young women. Recruiters from government intelligence services, the caption began, urge elite college women to join the nation's efforts.
Marv dropped his forefinger onto the photo. Second row, ninth from the left, Vanessa Kortright-Kingston stared at the speaker, rapt. She could have been modeling for a cartoon—one in which her head would have been topped by a sudden light-bulb.
Marv tipped back in his chair. He pondered the photo for a long moment, his palm sliding back and forth across his stubbly cheek.
When he returned to the day room, Marv discovered Vanessa sitting on the piano bench beside Roz. His jaw dropped as Vanessa picked out a few notes and then turned to share a triumphant grin with Roz.
Vanessa noticed him gaping. “Look, Mr. Pennybacker—Roz is giving me a piano lesson!"
He nodded, speechless. Roz was the shyest of his Talents; her usual method of coping with other people involved sticking a piano between them and herself.
Marv approached the baby grand as Roz played a little phrase and Vanessa labored to repeat it. They grinned at each other.
"Mr. Pennybacker, do you suppose that I could come back for more lessons?"
He leaned against the piano. “Sure, Ms. Kortright-Kingston. Of course, once you get that surgery you're not going to want to anymore."
Her smile faltered.
"But I don't get it,” he continued. “Couldn't you have taken piano lessons in college?"
She didn't seem to know how to respond to that.
"You did attend college, didn't you, Ms. Kortright-Kingston? No, wait, let me guess . . .” He squinted for a few seconds, then suddenly leveled a finger at her. “Barnard. Am I right?"
Her half smile seemed frozen to her face. “Now, how—"
Marv pressed on. “So what was your major?"
"Why—"
"Humor an old man, yes?"
By now she was down to maybe a quarter of a smile. “English, at first. Senior year I switched to political science."
"Political science.” Marv nodded. “Very nice. And back when you were studying English, did you maybe do some drama? Maybe an acting class or two? Because I think you're pretty good at it."
Her widened eyes were response enough.
Marv had noticed Roz's concerned gaze shuttling back and forth to follow their volleys. Behind him, Doris's steady page-flipping had paused.
Marv beckoned Vanessa with a finger as he turned and headed back to his office.
He was settling into his chair by the time she caught up. Spying the magazine lying open on his desk, she sucked in a breath. He watched her naive, open expression shift subtly then, growing more shrewd and—as her gaze lifted to meet Marv's—more guarded. Her posture improved, too.
"So, Ms. Kortright-Kingston, you're not here on your own time, are you? Who's your employer? FBI? CIA? DHS?"
She stood even straighter. “I'd prefer not to say, Mr. Pennybacker."
"I see. Well, why did they send you to spy on my Talents?"
Her gaze fell. It gratified Marv that she at least had the consideration to look embarrassed.
But her answer took him off guard. “Not the Talents.” She licked her lips. “You."
As an astounded Marv floundered for a response, Vanessa continued, gradually regaining her newly evident poise. “One of our analysts has been studying accounts from family members of natural savants. He thinks that some of them, after spending decades caring for their relative, might have acquired some skills of their own."
Marv shook his head. “I already told you,” he said, “it doesn't work like that."
She shrugged. “The rest of the analysts agree with you. Still—what if he's right? What if ordinary people could acquire these skills? Imagine an agent with the powers of a savant! No need to carry around a codebook full of random numbers if you can simply memorize them all. Nor a camera, if later you can sketch all the details of a glimpsed scene. Even the abilities of your Tinkerers—imagine what one of them could do to sabotage a factory."
"Ah,” said Marv. “So that's why you were so interested in piano lessons. Because with a Musician's talent, you could—what? Identify an enemy combatant's favorite tune?"
Again her gaze dropped. “No,” she said. She pointed toward the chair beside her and raised an eyebrow. Marv waved her into it.
For a moment she just sat there, one hand fiddling with a button of her cardigan. Then—her voice quieter, and some of her earlier innocence returned to her face—she said, “Savants, especially musical savants—I've always been fascinated by them. Since I was little, and a friend's parents hired one for her birthday party. A pianist. A tall, thin red-headed woman. She wore such a pretty yellow dress. When she played . . .” Vanessa's voice fell away, her expression momentarily easing into blissful recollection.
Once more, thought Marv, she could be acting. But he doubted her skills were this good.
Vanessa let out a long breath and shook her head. “Me, I've never had any facility for music or art.” She looked up. “Last month I learned about this investigation. It took some work to get myself assigned."
Marv recalled his earlier impression of a focused purpose within Vanessa. Apparently that reflected something deeper than duty to her employer.
"Well, Ms. Kortright-Kingston, I'm sorry to be sending you back empty-handed."
She leaned forward. “Are you sure you haven't picked up any savant skills? They might have crept up on you quite gradually, so you wouldn't notice at first. You've had more exposure to savants, for more years, than anybody else we could locate."
Marv sighed. “Look at this dump, kid. If I had the powers of your super-agent, don't you think that by now I'd have moved to Atlantic City and made myself good and rich?"
She studied him for a long moment. Finally, she nodded. She stood.
"I'm sorry,” she said, “for misleading you. Really."
He started to wave off her concern—even if the Depression was officially over, he still wasn't in the habit of judging people for how they earned their living—but then he noticed the hangdog look with which she awaited his response. So he said, simply, “Thanks."
She took a step toward the door, then paused.
"Mr. Pennybacker? I meant it, earlier, about coming back for more piano lessons. Could I? On my own time?"
"I don't know, kid,” said Marv. “I'm going to have to think about that one. Tell you what—come by tomorrow afternoon and we'll talk about it."
"You don't work on Wednesdays,” said Vanessa.
"Thursday, then. Whenever."
She gave a small nod and started to turn away. Then she asked, “You're really sure—even if I worked with Roz every day, I'd never catch her knack? Not even a little bit?"
Marv sighed. “Don't get your hopes up, kid."
Still, after Vanessa had waved good-bye to the Talents in the day room and left, her idea wouldn't leave his head. Imagine that ordinary people could gain talents. What would that world be like?
Students wouldn't need to waste time on rote memorization. Read a book or hear a lecture once, then move on to advanced material.
Researchers could know all the work in their field, and in lots of other fields, and see connections nobody expected.
Every kind of music and painting and sculpture would be fascinating to you, something you could understand and do yourself.
You'd be able to fix your own car. Or invent a better engine.
You'd never forget a phone number.
Marv smiled at his fantasy. But something was bothering him. It had been nagging him a while; dealing with Vanessa had kept him too busy to figure out what it was. His chair squeaked a bad harmony to the piano notes coming from the day room as he thought back over the afternoon.
And then he knew. It was that number Oliver had offered Vanessa. 86,028,307. There was something wrong with it. Like it would fall apart if you gave it a tug.
Marv pulled out his little notebook. He flipped to the appropriate page.
Oliver's number wasn't there.
He tossed the notebook onto his desk and shook his head.
That Oliver, thought Marv. What a kidder.
Copyright © 2010 David W. Goldman
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Department: BIOLOG: DAVID W. GOLDMAN by Richard A. Lovett
* * * *

* * * *
David W. Goldman likes to describe his academic credentials as four years at a “well-known Boston trade school.” The school? Harvard. Harvard Medical School, to be precise. “I don't usually mention that because I'd rather not be seen as a doctor,” he says.
Not that his fiction has much in common with medical potboilers. His first Analog story involved a space-faring otter in a hot tub. His second was inspired by the short stories of Raymond Chandler.
Born in Buffalo, New York, Goldman showed a common Analog-writer trait that has nothing to do with medicine: he was fascinated by computers long before they were fashionable.
"I read about computers in second grade,” he says, “and this would have been about 1962.” In college, he took a job with his undergraduate university's computer center, not so much for the money as for an unlimited-use computer account. At Harvard, he found himself writing medical software. By the time he was a West Coast doctor, he had a full-fledged non-medical software business going on the side.
Eventually, he was forced to pick one or the other. “I was a ‘part time’ family doctor—that's sixty hours a week—and a software entrepreneur—that's another sixty hours a week."
He chose computers, but the industry shifted toward ever-larger firms, “[and] I didn't have the interest in hiring lots of employees.” So he shut down his personal business and took a job at a larger software firm. “Suddenly, I had evenings."
As an undergraduate, he'd taken seminars in creative writing and won an award from the Academy of American Poets. And he'd been reading science fiction since first grade. So, in 2000, he decided to take a course at Portland State University, under Ursula K. Le Guin. Five years later, he was in Writers of the Future. Within a year after that, Analog bought his space otter.
Although there are many types of stories, growing up he most appreciated those where the author “touched me and made me think differently, or, more importantly, made me feel differently.” Now, he wants to do the same. “Basically, I want to write something that's going to give some readers some sort of emotional impact, or at least some sort of intellectual impact."
"That applies to any [form of] fiction,” he adds. But happily, he chose to express it via science fiction.
Copyright © 2010 Richard A. Lovett
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Reader's Department: THE ALTERNATE VIEW: THE ICE MAN COMETH: THE ICY RESERVOIRS OF THE SOLAR SYSTEM by John G. Cramer
Our sun is a giant campfire in the center of the Solar System. Some planets (Mercury, Venus) are too close to the campfire and are overheated. Some planets (Earth and perhaps Mars) are at the “just right” distance from the campfire and receive enough solar radiation to give them an average temperature compatible with self-sustaining life. But the bulk of the System's extra-solar mass is located farther out in the frozen outer region where the average temperature is well below the freezing point of water. This situation is not entirely bad. In the outer Solar System the water has not evaporated away. There are comets and proto-comets in three distinct regions that contain vast quantities of water, a reservoir that could, in principle, be tapped as a major source of water for planet-scale engineering products.
In the inner Solar System, water and ice are fairly rare and valuable commodities. As an example, the recent discovery of ice deposits at the south pole of the Moon means that a future lunar colony should not need to import water from Earth for life support. Mars is very dry, and its atmosphere is very thin. A substantial reservoir of water, ice, and gases would need to be found if Mars were to be terraformed to give it Earth-like oceans and a more substantial atmosphere. It is therefore interesting that there are reservoirs of water ice in the Solar System. A hypothetical “Ice Man” terraformer need only do some rearranging to bring needed water to the dry regions of the inner Solar System. This is particularly relevant to recent works of science fiction describing the “belters” who have colonized the asteroid belt, or works describing the terraforming of Mars and other bodies by bombarding them with icy objects from the outer Solar System.
This column draws much of its information from a report presented at the General Assembly of the International Astronomical Union in 2009 by Professor David Jewitt of UCLA, in which he reviewed the interesting picture of the outer Solar System that is emerging from recent astronomical observations.
The study of comets is steadily increasing our knowledge about the reservoirs of ice in the outer Solar System. Comets are of interest because they are easily observed, and they are objects that have been dislodged by some random gravitational encounter from a quasi-stable orbit in their reservoir region and caused to dive inward toward the Sun. Observations of their orbital motion and out-gassing reveal their composition and give clues to the environment in their region of origin.
Three regions of the Solar System that are sources of comets need to be considered separately: the Oort cloud, the Kuiper belt, and the outer asteroid belt. To discuss these, it's convenient to characterize them with a number called “the Tisserand parameter.” The Tisserand parameter TJ, for Jupiter-dominated orbits, is defined as TJ = R + 2 sqrt[(1- e2)/R] cos uC, where R = aJ/aC, aJ and aC are the semi-major orbital axes of Jupiter and the comet of interest, e is the eccentricity of the comet's orbit, and uC is its inclination with respect to the plane of the ecliptic of the Solar System.
In simple three-body gravitational interactions, the Tisserand parameter does not change. Therefore, even if the comet is “knocked around” by gravitational pushes from the planets and the Sun, the Tisserand parameter stays relatively constant, and can be used as a characterization of any cometary orbit. For the orbit of Jupiter TJ = 3 exactly. Comets from the Oort cloud have TJ (less than) 2, comets from the Kuiper belt have 2 (less than or equal to) TJ (less than or equal to) 3, and comets from the outer asteroid belt have TJ (greater than) 3. The web site sajri.astronomy.cz/asteroidgroups/groups.htm has some very interesting plots of Solar System objects grouped by their Tisserand parameter and other criteria. It shows the major grouping of known objects and a few nonconformist “outliers” that do not fit with the others.
* * * *
The existence of the Oort cloud (composed of objects with TJ (greater than) 2) was first deduced by J. H. Oort in 1950, based on a rather narrow peak in the distribution of binding energies of long-period comets. The Oort cloud is a spherical “cloud” rather than a disk-like “belt” because evidence indicates that comets originating there are randomly oriented and uncorrelated with the plane of the ecliptic. Oort interpreted the narrowness of the binding energy peak as indicating that the majority of comets originating in the Oort cloud were “first-arrivals” that had not made many previous passes through the Solar System. Recent estimates of the cometary bodies in the Oort cloud place the number at between 10 to the 11th power and 10 to the 12th power such objects and a total mass in the range of 0.1 to 1.0 Earth-masses.
The Kuiper belt (composed of objects with 2 (less than or equal to) TJ (less than or equal to) 3) was only discovered in 1992. It lies in the region beyond Neptune in which a very large number of small objects have recently been discovered. The total mass of these objects is estimated to be around 0.1 Earth-masses. It is believed that in the early Solar System there were 100 to 1000 times more such objects, but that some dramatic planetary rearrangement (see “The Nice Way to Make a Solar System,” March 2010, my column on the Nice model) caused most of them to be ejected, perhaps at the time of the Late Heavy Bombardment of the inner Solar System.
Objects in the Kuiper belt fall into several classes: the classical objects with small orbital eccentricities, the resonance objects (the most famous of which is Pluto) which may safely cross the orbit of Neptune because they are in resonant phase with the planet, and the scattered objects having large orbital eccentricities and rather unstable orbits, presumably due to past gravitational scatterings. The centaur objects, with orbits between Neptune and Jupiter and interacting strongly with both, are not part of the Kuiper belt but are thought to be recent escapees from it.
The outer asteroid belt (composed of objects with TJ (greater than) 3) is a source of a few comets that look a lot like ordinary asteroids, but with the comae and tails of comets. It's rather surprising that objects that have resided for billions of years in the rather warm asteroid belt, with temperatures of around 150 K at 3 Earth-orbit radii (AU), have retained enough ice to produce cometary behavior. Some chondrite meteorites from this region show evidence of the action of liquid water, including brine pockets with gas bubbles and millimeter-scale salt (NaCl) crystals.
* * * *
So how could some potential planetary engineers gain access to all of this ice and water? Briefly, by arranging for a comet to impact a body of interest (the Moon, Mars, etc.). This could be done by identifying candidate comets in the three reservoir regions with orbits that could be modified with minimum expenditure of energy to deliver their water to the receiving body. In cases where there was a pre-existing colony on that body, the choreography of this operation could be interesting and demanding. If the receiving body had some atmosphere (e. g., Mars), it might be possible to put the comet into a braking orbit that after many passes delivered the water to the ground without much impact. But with a receiving body like the Moon that had no atmosphere at all, a direct collision would be needed, and the impact site would have to be carefully placed well away from the sites of colonization and infrastructure.
Is such terraforming as simple as arranging a visit from “the Ice Man” in the form of a comet impact? Probably not. The icy mass of a comet contains many condensables besides water. The most abundant cometary chemicals aside from water are likely to be simple hydrogen-carbon-nitrogen combinations like ammonia (NH3), methane (CH4), and hydrogen cyanide (HCN). The latter may create the most problems for the terraforming engineer. Somehow, the cyanide in the comet water, if it is sufficiently abundant, will have to be neutralized to protect astronauts and colonists. One can imagine bio-engineered organisms that are released after a comet strike to accomplish the conversion of ammonia and hydrogen cyanide to free nitrogen, carbon dioxide, and water.
But anyhow, it appears that there is a vast reservoir of water in the Solar System that could be used for making the Moon and Mars more habitable, or even Earth-like. As we physicists say, there are no fundamental problems. It's just a matter of solving a few engineering problems. n
Copyright © 2010 John G. Cramer
* * * *
AV Columns Online: Electronic reprints of over 150 “The Alternate View” columns by John G. Cramer, previously published in Analog, are available online at: www.npl.washington.edu/av.
* * * *
The Nice Model:
David Jewitt, “Icy Bodies in the New Solar System", arXiv preprint 0912.2070v1 [astro-ph.EP].
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Probability Zero: QUARK SOUP by Bond Elam
Quiet!” Senator Malachi Jones commanded. Glaring out at the audience, he pounded his gavel on the podium. “Quiet down now, or I'll have the hearing room cleared!"
As the commotion died away, he turned his attention back to the witness. “Professor Hawkins, did I understand you to just say that the scientific community now accepts the existence of an Intelligent Designer?"
Professor Hawkins leaned back in his chair, smiling up at the senators seated on the semicircular dais in front of him. “Yep. That's what I said."
Senator Malachi hunched forward, his eyes narrowing beneath his bushy brows. “Then why, professor, do you still refuse to support this committee's Intelligent Design Initiative? Don't you think the school children of this great nation deserve to hear both sides of the Darwinian controversy?"
Hawkins scratched his beard thoughtfully. “I guess you'd say it has to do with pi, Senator."
"Pie! What kind of pie?"
"The number kind. You know, the ratio between a circle's circumference and its diameter. It's what we call an irrational number. It's supposed to go on forever without repeating itself."
"Supposed to?” the senator said, warily.
Hawkins nodded. “Last month we were using it to test our new quantum computer, and it turns out that pi now comes to an end after only ten thousand places."
The senator pulled back, his gaze hardening. “And that's the reason you don't want to give our children a balanced education—because of some computer glitch?"
"Hmm . . . not exactly. You see, pi is a lot like that strand of yarn someone might find hanging from the back of his favorite sweater. He gives it a little tug, and the next thing he knows, the whole sweater unravels. Well, we gave pi a little tug, and the next thing we knew, our whole understanding of the universe unraveled."
The senator scowled. “Unraveled, how?"
Hawkins pursed his lips, thinking. “Well, sir, for a long time, we thought the universe was matter and energy. You know, all those little atoms you learned about back in science class—back when they taught science in science class. Only now we think it's more like a big computer."
"Come now, professor. You're not telling us the Intelligent Designer is one of your computer nerds."
Hawkins shrugged. “Why not? Storage wouldn't be a problem. According to the Holographic Principle, He could fit all the data on the surface of a sphere roughly a tenth of a light-year in diameter, assuming he shrank it down to the Plank scale."
"The Plank scale...?"
"Right. The real problem is processing speed—recalculating the speed and position of every subatomic particle in the universe, every ten to the minus forty-four seconds. That's way too much processing, even for Him."
"The Intelligent Designer, you mean."
"Exactly. The way we figure it, He can't actually calculate the speed and position of every particle, so what He calculates is the probability that each particle will be at such-and-such a position, moving at such-and-such a speed. That way He doesn't have to calculate the numbers all the way out to the last decimal place unless someone actually looks at a particle and forces its probability wave to collapse. Heisenberg explained the whole thing in his Uncertainty Principle."
"Ah-ha!” the senator interrupted. “You said it yourself: ‘Unless someone looks.’ That's why He created us, professor. He wanted someone to look at His work, to appreciate the magnificence of His creation."
"Hmm . . . we don't think so. The way we see it, we weren't part of His plan. In fact, we were the last thing He expected. I mean, really, who would've predicted that those first bright stars, burning all that pure hydrogen, were going to explode into heavier elements that would organize themselves into self-replicating molecules, which would ultimately evolve into us? It's just not the kind of thing you'd anticipate."
"Ridiculous. We're His greatest creation."
"Nope. The truth is, all our observing is collapsing way too many probability waves—forcing Him to recalculate way too many numbers. We're bogging down His computer, Senator. We're a bug in His system. The only way He can keep up is by rounding off the results—which is why pi now comes to an end after only ten thousand decimal places."
The senator laughed. “Really, Professor, how much pi do you people need?"
"Oh, if it were just pi, we'd be fine. But we're forcing Him to round off all His numbers, including the fundamental constants of nature—the fine structure constant, the mass of the electron . . . the forces that hold the universe together. Unfortunately, when a constant like 1.51 goes to 2.0, well, all those beautiful stars and planets you like to observe start coming apart. The universe disintegrates into a seething sea of quarks."
"Quarks?"
Hawkins nodded grimly. “He gets the blue screen of death. His computer locks up."
"Locks up...?"
"Even worse, with all our begetting and multiplying, the process is accelerating. Last month it took a quantum computer to see the problem. Last week I saw it on my PC. This morning it showed up on my Blackberry."
The senator blinked. “I . . . I don't understand."
Hawkins sighed. “Oh, it's simple enough, Senator. Just ask yourself, what do you do when your computer locks up?"
"Why I . . .” The senator looked down at his hands. He extended two fingers on one hand, then one on the other. “Oh, my..."
"Exactly,” Hawkins said.
"How . . . how much time do we have?"
"Well, let me put it this way,” Hawkins said. He frowned down at his watch. “I wouldn't plan on a late lunch. In fact, by my calculations, I'd say we can expect a reboot just about—"
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Novelette: FISHING HOLE by Rick Cook
Remember this the next time you're not sure you understand the menu....
I don't see why we couldn't have gone to Fillipo's,” Gary Farber grumbled. “They have wonderful pasta."
"Talk about sending coals to Newcastle,” said his wife, Joan, whose taste for culinary novelty considerably exceeded his. “Professor Sforza can get good pasta at home. We ought to show him something that's what Seattle food is all about."
Which is why they had settled on a sushi bar down in the International District with a reputation for the best chefs, direct from Japan. They dutifully waited in the ground floor lounge for over an hour until they were called and had climbed the narrow stairs to the second floor dining room with a magnificent view of the Space Needle and seating for perhaps a dozen people at the scrubbed pine bar. Now their grinning host directed them to three narrow stools squeezed in among the others.
Joan Farber turned to their guest. “You have sushi in Italy, don't you, professor?"
Professor Pietro Sforza shrugged. “In Italy, not so good. We prepare it differently."
"Well, you're in for a treat tonight,” Gary Farber told his guest. “Tomi has the best sushi chefs in Seattle."
"On the West Coast,” their host corrected with a grin.
"What's your special tonight, Tomi?"
"Very special indeed.” A machine-gun burst of Japanese to the sushi chef, who bowed briskly and set to work.
While Joan concentrated on the chef's preparations, Gary and Professor Sforza continued their conversation on their mutual interest. Gary was a petroleum geologist and Professor Sforza was an invertebrate paleontologist. The fields overlapped considerably, so most of the discussion was unintelligible to Joan. She bore the stereo technobabble with the good humor that comes from fifteen years of marriage and watched the chef turning something unappetizing and slimy-looking into a work of art. With a final flourish, the chef presented his creation to Joan with a bow.
Whatever it was looked and smelled delicious. It was some kind of shellfish with the tail curled over upright on the plate and delicately glazed with a soy and citrus sauce. While the professor and her husband continued their conversation, Joan picked up her chopsticks and sampled the creation.
"Oh, this is wonderful!” Joan Farber exclaimed around the morsel. “It's so wonderfully sweet. Here, honey, you have to try this."
Her husband didn't even look at the creation on her plate. “I'll stick with the shrimp, thanks."
Joan made a face at him. “Coward. Here, professor, try this.” She passed the plate across her husband to where their guest was sitting.
Professor Sforza smiled as he took the plate. Then he looked at it and his eyes bugged out. His face turned ashen and his mouth began to move soundlessly.
"Are you choking?” Gary asked.
"This . . . this . . .” Then he lapsed into Italian, getting faster and louder all the time. "Cretino!" Professor Sforza gasped. "Che avete fatto?" He yelled. "Questo é un peccatto!" He jumped up and thrust the plate of sushi under the chef's nose. "Citrullo! Avete fatto un spaglio. Non é giusto! Strunzo!"
Professor Sforza's command of educated Italian had failed him and he was yelling in his native Calabrese. The chef had no idea what he was saying, but he knew his creation was being insulted. So he started yelling back in his Hokkaido dialect of Japanese, which no one in the restaurant understood either.
The plate Professor Sforza was waving under the chef's nose was jiggling so much that Dr. Farber had trouble seeing what was on it. Finally he got a half glimpse of what it was. His mouth dropped open and he grabbed the professor's arm in both hands so he could get a better look. Then he started yelling too.
Tomi tried to intervene, but no one paid any attention to him. So he started yelling in a mixture of English and Osaka dialect Japanese. Meanwhile, Joan Farber was trapped with her husband on one side, Professor Sforza on the other and Tomi behind her. She was so embarrassed she quietly folded up and slipped under the counter.
When the police came pounding up the stairs the argument was still going full blast. They looked at the situation, listened to the mixture of Italian, two dialects of Japanese, and Dr. Farber's incoherent English and did the logical thing—which was to arrest everyone. All of the participants went peacefully, if not quietly. However, the booking officer was somewhat nonplussed when Professor Sforza insisted on checking the remains of the sushi as property and demanded a separate receipt for it.
Tim Valdez hadn't been in Tomi's that night. In the first place, his taste for sushi was mitigated by his extensive knowledge of bivalve, arthropod, and cephalopod parasites. In the second place, he couldn't afford the trendiest new sushi bar in Seattle on his salary as a paleontology postdoc. In the third place, he'd spent the weekend hiking a particularly promising piece of Miocene beach recently exposed by a road cut. All of which meant he was blissfully ignorant when he arrived at work Monday morning.
His ignorance—and his bliss—lasted about as long as it took him to exchange greetings with George McDermott, the dinosaur specialist who shared his office.
"Hi, George. What's happening?"
"Just this,” George said, pushing a small greenish object across the desk to Tim. There was an odd quality to his voice, Tim thought, as if his necktie was too tight.
Tim squinted. “What is it?"
"You're our invertebrate guy, you tell me."
Tim squinted some more but didn't move to pick the object up. He prided himself on his ability to identify trilobites. “Looks like the cephalon of an Isotelus of some sort. If it's ‘maximus,’ it's a juvenile. Nice fossil."
"It's not a fossil,” his colleague said in a strangled voice.
"A replica?” Tim leaned forward to pick the thing up off the desk. His first thought was that it was unusually light. Thin plastic? Then he looked more closely, his eyes bugged and his mouth dropped open.
"What is this thing?” he yelped.
"You're our invertebrate guy,” George repeated. “You tell me. I will tell you this. That is chitin and it is not pressed, formed, or otherwise manufactured—as least, not so far as I can tell after most of two days examining it under a microscope. There were shreds of tissue clinging to it when it was brought in."
"Where in God's name did you find this?"
George made a grimace that might have passed for a smile in bad light. “That,” he said, “is the unbelievable part."
* * * *
Two days later they got a visitor. She was nearly as tall as Tim. Her light brown hair was cut short and streaked with lighter highlights. Her eyes were startlingly blue in a tanned face and her nose was sunburned.
"Sally Lund, Fish and Wildlife,” she said without preamble. “I understand you've got an exotic invertebrate here that came out of the Sound."
"Well,” Tim temporized. “We think it came out of the Sound."
"But you're not sure? It's a matter of jurisdiction. If it came out of the Sound, we've got an interest. Otherwise it goes to the state."
"Yes, but, I mean, well . . . Fish and Wildlife?"
"So what did you expect? Some hard-eyed guys in suits with guns in shoulder holsters?"
Actually, that was exactly what Tim had been expecting. But graduate school is a great place to learn to keep your mouth shut—if not most of the rest of the social graces.
"Have you got the specimen?"
Wordlessly, Tim pushed over the clear plastic box holding the carapace. The woman flipped open the box and delicately removed the item from its foam cradle.
"What is it?"
"It's an Isotelus," George put in helpfully. “That's an arthropod."
"What's its habitat?"
"It's benthic,” Tim said, feeling odd about using the present tense. “It's a detritus feeder in shallow water."
"No, I mean where does it occur naturally?"
"Ohio.” George was being helpful again. “Southwestern Ohio, actually."
"You mean it's a freshwater species?"
"No,” Tim said. “As far as we know, they're saltwater forms. At least, they're found in saltwater faunal assemblages."
Sally Lund gave Tim a long, hard look. “You mean this thing lives in the ocean and it's from Ohio?"
"Well,” Tim said apologetically, “the only other ones we know of are middle Ordovician."
"That's about 450 million years ago,” the ever-helpful George added.
Sally Lund closed her notebook with a snap. Then she sighed, sat down, and regarded the two paleontologists.
"Why don't you guys just tell me about this from the beginning?"
Forty-five minutes and two cups of George's excellent coffee later, the woman slouched back in her chair and tapped the carapace thoughtfully with her forefinger. Tim noticed she bit her nails.
"What are the chances there are more of these things out there?” Sally Lund asked.
"We can only hope,” Tim said.
She made a face. “You may hope. If there's a population, much less a breeding population, the paperwork on my end will be enormous.” She looked at the specimen again.
"Well,” Sally said judiciously. “I think we can safely assume this thing didn't come from the Pike Place Market."
Tim hadn't thought about it at all, but now that she mentioned it, that did seem like a safe assumption.
"That means it was a direct sale,” Sally went on, “and that probably means pirates."
Tim had a vision of a figure in a cocked hat and an eye patch resting a peg leg on a treasure chest full of trilobites. “Pirates,” he repeated.
"Oyster pirates."
"Oyster pirates?” Tim repeated.
Sally looked at him sharply. “Is there an echo in here?” Tim flushed.
"Sorry,” she said. “It's a New Englandism. Term of the trade, you might say. Goes back to the days when shellfish beds were privately owned and some folks weren't too choosy about where they tonged. Today it means anyone who collects shellfish without worrying about the legalities. Oysters, clams, abalone, sea urchins, whatever they can get that will bring a good price."
"Don't the restaurants know the shellfish are pirated?"
The tall woman grinned mirthlessly. “Not so's you can prove it."
"What will you do now?"
"Now I start checking for trendy restaurants serving unusual seafood. There can't be more than a couple of hundred suspects in Seattle."
"So once we've found restaurants serving this stuff, what then?"
"Then we go dumpster diving,” Sally said. “And I do mean ‘we.’ I need someone who can identify this stuff.” She made a face. “Besides, I want someone to remind me this isn't a hallucination."
"Why not check the kitchens?"
"Because by now, the word's out that we're talking to the restaurant owner and anyone who's got any of this stuff has put it down the disposal. Sort of the restaurants’ version of ‘shoot, shovel, and shut up.'” She looked at Tim. “Bring rubber gloves."
* * * *
One thing about fossils is they don't smell. Tim had never appreciated that aspect of his chosen profession until he started pawing through garbage, trying to separate the truly exotic from the merely unusual from the simply disgusting.
A check of the dumpster behind the sushi restaurant turned up two more trilobites of different species. The dumpster behind another restaurant on Sally's list contained a half-dozen ammonite shells and several clumps of cup-like shells Tim identified as belonging to an extinct oyster-like animal called a rudist. There were also the remains of a couple of very suspicious teleost fish (one served almondine, one in a tomato sauce).
"This is absurd,” Tim said as he looked over the collected remains. “There are museums and collectors who would have paid thousands of dollars—no, tens of thousands—for these specimens."
Sally shook her head. “The pirates would have had to know who to go to. Not like driving your truck up behind a restaurant and unloading a couple of baskets of shellfish. These guys are creatures of habit and none of them are what you'd call the brightest clams in the bushel.
"Now, come on. They're bringing the restaurant owner in for questioning and I want you at the party."
Tomi Shinbura, accompanied by his lawyer, was already in the interrogation room when they arrived at the FBI office.
"What precisely, is my client charged with?” the lawyer asked as soon as the introductions were made.
The government lawyer looked at Sally. “Dealing in exotic animals."
"Wait a minute,” Tomi said. “Those things are not on the controlled list."
"Of course they're not on the controlled list!” Tim almost shouted. “They're extinct!"
"If they're extinct,” Tomi's lawyer said blandly, “how could my client possibly have served them in his restaurant?"
Before Tim could think of an answer, Sally cut in. “Their status is going to change real fast."
"But you can't charge my client retroactively,” the lawyer said.
"Yeah,” Tomi said, gaining courage from the exchange. “Who do you think you are, anyway?"
Sally leaned over the table until their noses almost touched. “I,” she said slowly, “am an agent of the United States government. Just like the Immigration and Naturalization Service. You know, the people who check on folks like your fancy sushi chefs. Not to mention your dishwashers and busboys.” She let that sink in while she sat down again. “We also have a real tight working relationship with the local health department. Especially where selling dangerous seafood is concerned."
"Those things weren't dangerous!” Tomi protested.
Sally smiled evilly. “Prove it."
"This is blatant harassment!” the lawyer put in. “My client and I are leaving right now.” He rose, but Tomi put a hand on his arm. “Hold on, Ian,” he said calmly. “I think the lady's done threatening and she's ready to start bargaining."
The lawyer looked at Sally appraisingly. “Immunity for my client on any and all charges that might arise out of, or be discovered, in the course of this matter. In return you get full cooperation.” Sally nodded to the government lawyer and Shinbura's lawyer nodded to his client, then sat down again.
"Now,” Sally started, “where did you get this stuff?"
"I don't know his name. Some guy with an old pickup truck. Shows up every so often with a couple of baskets of stuff."
Sally looked at him hard.
"Okay, okay. I think his name is Jimmy Harker."
"When did you see him last?"
"Couple of weeks ago. For three or four weeks, he was regular as clockwork. Then last week, nothing. Not a peep. Those things we were serving Friday night were the last ones in the tank."
"Didn't you try to contact him?"
The Japanese-American shrugged. “How? It's not like he gave me a business card or anything."
Further questioning produced a description of the pirate and his truck, several repetitions of the story, and not much else.
"What now?” Tim asked as they came out of the federal building.
"Now we find Jimmy Harker."
"You know him?"
"He's come my way once or twice before. I know where he usually hangs out and who his friends are."
"Today?"
"Naw. These guys are out late at night or at oh-dark-thirty. We'll try tomorrow morning. I'll pick you up about four."
From context, Tim guessed she meant four am.
At ungodly o'clock the next morning, Sally turned up at Tim's house in her tan uniform, complete with a very businesslike 9mm automatic in a well-worn belt holster.
"Expecting trouble?” Tim asked mildly.
"Not if I can prevent it,” Sally said.
The official truck was a pale green Suburban with a noticeable list to starboard and rust nibbling at its fenders. “Best one in the garage,” Sally told him as he yanked the door open. From the way she said it, Tim wasn't sure if she was kidding or not.
* * * *
Traffic was light at this time of the morning and Sally expertly steered through the twisting maze of streets that took her down to the bay at various points. Finally they spotted a rusted-out blue pickup truck parked off to the side of the road next to a particularly noisome mud flat.
The black mud stank of things dead and incompletely decayed. In another few million years, Tim thought, this would be a nice bed of fine-grained black shale, holding the fossilized remnants of old tires and beer cans. He wondered how future paleontologists would determine the taxonomy of fossil tires.
A man wearing waders was standing in the middle of the muck. Tim wasn't sure, but he thought he'd seen him drop something as they came up.
"Sonny Dupree?” Sally called out.
"Who wants to know?"
"Fish and Wildlife. Come on out here so we can talk."
"What if I don't want to?” the man called back.
"Then I'll have to shoot you."
He gave a snaggle-toothed grin. “You do that and you'll have to wade out here to get me."
Sally wrinkled her nose. “Nah, I'll just gut-shoot you and wait until the tide carries you in."
Tim was pretty sure she was kidding. Snaggle-tooth apparently had his doubts. At least he waded out of the water and scrambled up on the bank without further comment
"We're looking for Jimmy Harker."
A shrug. “Ain't seen him around recently."
"What about Bill Fontaine or Joey Putnam?"
"Ain't seen them either."
"I hear Jimmy's found some new stuff that's real popular with the high-class places."
"Yeah,” Dupree said, grinning. “I hear Jimmy's business is real good."
"You know where he's been catching that good business?” Sally asked sharply.
He shook his head. “No idea. Someplace new."
"You believe him?” Tim asked as they climbed back into the pickup.
Sally concentrated on starting the truck with the apparently mandatory dose of profanity. “That Harker hasn't been around? Yeah, that's likely. He made a big haul and he's off drinking it up somewhere. He'll turn up in a couple of weeks when his money runs out and they throw him out of whatever whorehouse he's holed up in. About Harker not telling? Sure. These guys don't trust each other when they hit a rich patch.” The truck lurched over a bump and she pulled a quick shift that made the gears grind in protest. “That he doesn't know where Harker was getting the stuff? I'm not so sure. Pirates spy on each other a lot and word is Dupree's found something too."
* * * *
Sally and Tim spent the rest of the day checking out mud flats, bars, and topless joints, looking for the names on the list Sally's informants had put together. Three of the other five names weren't to be found and the other two swore, convincingly, they were involved with the “new stuff."
"You know, there's something funny here,” Tim said as Sally drove him back to his place. “Bill Fontaine is going great guns selling this stuff, then he drops out of sight. Joey Putnam starts up and goes away after a few weeks. Then Harker steps in and after a few weeks, he vanishes. Plus we've got two or three other guys whose names we don't know, but who don't match the description of either Harker, Putnam, or Fontaine, and they haven't been seen for a while, either."
"I told you, these guys aren't real stable. Give them some money and they're not going to work until it's all spent. Besides, just because we can't find them doesn't mean they aren't around."
"I wonder if we should put more effort into finding them? I mean, check the registrations on their vehicles, or something."
Sally snorted. “Most of these guys don't bother to transfer title on the junkers they drive. I told you, they don't want to be found and as long as they're off drinking away their money someplace higher-class than the dives they usually frequent, they're damn hard to find. Hell, I'll bet half of them have outstanding warrants anyway."
They drove on a bit in silence, except for the noise from the Suburban's leaky muffler.
"What's your next move?"
"We're going to follow him when he heads out tomorrow."
"We?"
"I need you to identify this stuff if we catch Dupree with the goods."
"Oh,” Tim said, stifling a yawn.
"Not that bad, is it? Come on, I'll buy you a cup of coffee on the way home."
* * * *
Sally, and the ratty green Suburban, showed up at Tim's door just before dawn the next morning. Tim was already dressed and outfitted for the day with a fanny pack, water bottle, and a jungle knife in a canvas sheath.
"What the hell is that?” Sally asked, pointing to the two-foot-long knife hanging from Tim's belt.
"It's a Belize pattern machete."
"You think we're going into the damn jungle?"
"You think there's much difference between a jungle and the local second growth?” Tim retorted. “The only difference is the stuff here has more thorns and Belize doesn't have poison oak."
"Well, come on, George of the Jungle.” With that, she jerked open her door and climbed into the truck. Tim followed, feeling really silly about the machete. He thought about taking it back inside, but Sally was already backing the truck out of the parking space.
* * * *
Dupree lived in a group of ramshackle apartments down by the waterfront. Sally parked at the end of the street and waited for Dupree's truck to drive off.
"How do you know he's going fishing today?"
"Because it's getting toward the end of the week and those fancy restaurants want to stock up for the weekend. Now there he goes.” It's hard to be inconspicuous in something as big as a Suburban, especially when it's a rusty government green with a failing muffler, but Sally hung well back and Dupree apparently wasn't paying attention. Their quarry led them south again, paralleling the Sound as the road ran through a mixed commercial and industrial district. Tim settled in for a long trip, figuring they wouldn't reach their destination until they left civilization—if you could call this “civilization"—well behind.
Dupree had other ideas. Tim saw the ruby glow as his brake lights added to his tail lights and the pickup moved over to the side of the road without signaling a turn.
"He's turning off,” Tim said urgently. “You're going to lose him."
Sally shook her head. “I know where that road goes and this isn't exactly a stealth vehicle. We'll find a spot further along to pull off and double back on foot."
A few hundred yards down the road, Sally pulled into the parking lot of a Burger King. Leaving the truck, she led Tim down a narrow path through the undergrowth. They pushed through the brush and followed another trail that led along the top of a bank. Through the trees Tim could catch an occasional glimpse of the Sound and a more frequent sight of the backs of other commercial buildings.
Sally moved easily along a footpath littered with fast food wrappers and less appetizing detritus as it wound among bushes, brambles, and head-high saplings.
They topped a small rise and looked down at an asphalt-paved alley with Dupree's truck parked in the middle of it. There was a metal grate, perhaps four feet by five, in the middle of the asphalt. Sally pulled him down behind some bushes while Dupree was preoccupied with lifting and dragging the grating aside
"That's a storm drain!” Tim whispered, scandalized.
"It used to be a creek, before they paved it over,” Sally whispered back.
"They get shellfish out of there?"
"They get shellfish wherever they can find them. Now shut up, will you?"
Dupree unloaded a bunch of stuff from his truck and stashed it in the weeds beside the alley. Then he got back in and with a roar and cloud of blue smoke took off down the alley. A few minutes later he walked back down the road to the grate and his hidden equipment.
"Oyster tongs,” Sally whispered. “And crab pots."
"Figures,” Tim whispered back. “Trilobites probably filled crabs’ ecological niche.” Sally put a hand on his arm to quiet him and they watched as Dupree used the tongs to reach into the storm drain and stir the muck at the bottom.
"This is wrong,” Tim whispered urgently. “You don't find rudists and trilobites in the same place."
"He does. Now shut the hell up."
There was a splash, as if Dupree had brought something to the surface and then lost it off the tongs. Something big.
"We've seen enough,” Sally said. “Come on.” She started down the hillside with Tim following.
They were almost to the bottom of the hill when there was a hoarse yell. Dupree was staggering back from the storm drain, clutching frantically at a rope wrapped around his body and leading back to the drain. Tangled in his own crab pots? Tim thought. But the rope was much too thick, hawser-like.
It wasn't a rope, Tim realized. It was a tentacle. Something had hold of the oyster pirate and was trying to drag him into manhole.
Without thinking, Tim rushed toward the struggling man, who was inexorably being pulled closer to the hole. He tugged his machete loose, swung it over his head, and brought it down hard on the tentacle. It was like striking a piece of rubber hose, but the tentacle jerked and twisted under the blow. He struck again and again. The third blow severed the tentacle and left it writhing on the pavement.
Dupree was on all fours, backing away from the hole and gasping for breath. Sally and Tim each took a shoulder and dragged him back well away from the grate. Then they looked back at the cut-off tentacle still twisting and flopping madly.
"Baiting the trap,” Sally said hoarsely. “When you fish for crabs, you put fish guts or something in the trap to attract them.” She looked at him. “And if you knew crabs could communicate you'd be very sure to take them only when there were no other crabs around."
Tim shuddered. “Jesus."
* * * *
In the following six weeks, extensive searches of the drain brought up nothing but sewage-contaminated mud, a few worms, and a pale, anemic specimen of an undeniably modern crayfish. The tentacle turned out to belong to a cephalopod, family unidentified, but probably closer to an octopus than anything else.
The hard-eyed men with the neat suits and shoulder holsters apparently talked to their Italian equivalents because Professor Sforza never said anything. There was a brief craze in Seattle sushi shops for serving shrimp concoctions with plastic additions that looked like a trilobite carapace. Tim suspected strongly that was at the suggestion of those same hard-eyed men.
Three weeks later Sally moved into Tim's hilltop house. They seem quite happy with each other.
And both of them have acquired a sudden, vengeful, taste for octopus.
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Novelette: TEACHING THE PIG TO SING by David D. Levine
We place great value on standing up for one's beliefs. But does it matter where those beliefs come from?
The loss of connectivity ached like a missing tooth. Every few seconds I tried again, and every few seconds . . . nothing but silence and emptiness, where my relatives and peers should have been. I kept trying to stop myself. It didn't help.
Deep breath. Try to calm my beating heart.
They knew what they were doing, whoever they were. I was restrained, shoulders to ankles, in something so strong not even I could get loose. Four numb spots throbbed on my skull where the data nodes in each temple, the main antenna across the top, and the tiny, X-ray-transparent tracker on the right near the back had been removed. That last one was supposed to be a state secret. There was another numb spot in my lower back, which I couldn't correlate with any of my implants. But it seemed they intended to keep me alive; when I rubbed my head against the rough sterile paper of my pillow I felt and heard the crinkle of bandages and smelled the cold astringent stink of antiseptics.
Focus. Concentrate. Plan. What was my situation, what were my options? Cool air blew steadily across my brow above the heavy blindfold. The bed to which I was bound rattled when I wriggled, sounding like metal rather than plastic or nanofiber. From the echoes, I was in a small room, hard surfaced. Apart from those rattles and the soft sigh of the air vent, the only sounds were occasional footsteps, too faint and distant to tell me much.
The door clicked open, with a squeak of hinges. One pair of footsteps approached my bed. I readied myself to strike if the opportunity presented, but kept my breathing slow and regular.
"You needn't pretend to be asleep.” Not a voice I knew. Male, mature, speaking English with an American accent, but not entirely uncultured. “We're monitoring your vital signs, using the same sensors your ‘friends’ at the Institute implanted."
I couldn't stop myself from probing the network again. Silence. “You won't keep me long,” I replied in English, the words rasping across a leathery dry tongue. I swallowed, licked my lips. “Even without the tracker, we have other means of locating royals. My troops are closing in on this facility even as we speak. But if you surrender now, I can promise you leniency.” Bluffing cost little and could have great benefits.
A wry chuckle. “If we hadn't removed your data nodes, you'd know we've already had you for nineteen days.” Nineteen—? The last thing I remembered was the sound of a breaking window behind me, the hiss of gas, a sharp medicinal smell . . . and then I'd woken up here, on this bed, a few minutes ago. “Sadly, your charred body—well, a convincing simulacrum, complete with your own DNA—was found in the wreckage of our getaway vehicle, not far from the palace. So I'm fairly certain we'll have no difficulty keeping you here as long as we wish. Or perhaps I should say, as long as you wish."
"Well then, I wish to leave now."
"Don't be so quick to assume that.” The speaker stepped closer, bent down over me. “I do intend to clarify this for you, but first I need to ask you a few simple questions so we can assess your mental state. Please answer truthfully, and keep in mind that we are monitoring you. Once you have answered, I will remove your blindfold and loosen your bonds. Is this clear?"
Withholding information from the enemy was always a good idea, but increasing my own ability to act was an even better one. If I didn't like the questions, I could just keep my mouth closed and I'd be no worse off. “I understand."
"Thank you. First . . . what is your name and title?"
I turned my head directly toward my captor's voice, firmed my jaw, and replied in my best command voice. “I am Edvard Roderick Zachary Sigmund von Regensberg. Defender of Humanity, Viceroy of Germany and Austria, and Royal Colonel of the European Army. Do you require the rest of my titles?"
"No thank you, that will be sufficient. Your age?"
"Twenty-two."
He hesitated, and for the first time I sensed uncertainty. “What is your reaction to the following sentence: ‘The nations of the Earth should be independent and self-governing, without interference from the Institute'?"
"It's disgusting."
But even as the words emerged from my mouth . . . I realized that I felt nothing.
Nothing!
The first time I ever heard a subversive statement like that, I would have been six or seven years old. My sister Sissi and I, along with a half dozen of our germ line siblings, had just emerged from a session in the education tank; we were still blinking in the light, saline solution dripping from our hair. One of the white-coated teachers had sat us down in a group and asked us what we thought about the idea that humanity would be better off without royalty. “Eeuw!” we all chorused, and he'd smiled and told us we were very good boys and girls. I remember well the physical revulsion and nausea that accompanied the idea, and which had returned every time since that I'd considered such heretical notions.
I believe, I subvocalized experimentally, that humanity would be better off without royalty.
The idea was still abhorrent . . . wrongheaded, ignorant, and shortsighted. All my reading and everything I had seen in my extensive travels supported the idea that humanity had been rescued from the brink by the Institute's guidance and continued to benefit from it. But that was only an intellectual reaction. The revulsion I'd always thought of as the natural, even inevitable, reaction to such ideas by any properly brought-up young person . . . wasn't there.
"Thank you. We have all the information we need now.” My captor leaned in close. Cool fingers slipped beneath the blindfold's elastic straps. “I'm removing your headset now. You may wish to close your eyes."
I kept my eyes open as the heavy blindfold was lifted away, but they winced shut by themselves as the room's light came flooding in—enhanced night vision had its downside. In that brief bright glimpse I saw my captor's face: Caucasian, with a slim black mustache. I blinked away tears, which ran down into my ears.
The room was harshly lit by a single old-fashioned LED fixture in the ceiling. The walls were cheap, recycled construction blocks, unpainted; there were no windows and only the one door. Tacked to one wall was a long band of paper, a printout of some complex graph heavily annotated in colored pen. “That's a chart of your mind,” my captor said, noting my gaze. He was wearing camouflage fatigues with no insignia. “What they did to you is actually rather impressive, if you ignore its moral reprehensibility."
I was getting tired of this man's games. “This is all well and good, but what do you want from me?"
He leaned down suddenly, hard gray eyes and sour breath just centimeters from my face. “Freedom from tyranny. And you are going to help us achieve it."
Our gazes locked for a moment, then the man seemed almost embarrassed by his own intensity and backed off a bit. “Further explanations will be forthcoming, I assure you.” He pulled a tissue from a box behind my head and dabbed the tears from my cheeks and ears.
Coming so close to me was a mistake. With my enhanced reflexes and strength, I could certainly catch his hand in my teeth and probably take off at least one finger.
But I did nothing. My strategic sense told me it wouldn't help.
One of my butlers once asked me to explain the royals’ strategic sense. My teachers would tell you that it's certain genes selecting for specific traits of observation and intelligence, combined with rigorous childhood training, but what I told him was this: If you hold a ball above the floor and let go, you just know it's going to fall, and you have a pretty good idea where it will land. You don't have to think about it; you just feel it in your gut. The strategic sense feels like that to me—it's unconscious, intuitive, and more often than not correct. But I can't tell you how I do it.
So instead of biting his finger off, I said, “Thank you, Herr . . . what should I call you?"
"You may call me by my name, which is Michael Whitfield.” As he spoke, he loosened the laces on my restraint, which was made of purple nanofiber and looked like the sort of thing you'd use to immobilize a fractured arm, only it completely wrapped my torso and limbs. “There you go."
I took a deep breath and stretched my stiff muscles within the loosened cocoon. I was still imprisoned, but I was more comfortable. “As long as you're being honest, Herr Whitfield . . . where are we, and what have you done to me in the past nineteen days?"
"I'd prefer not to tell you our location until we've run a few more tests. As to ‘what we've done to you’ . . . we've merely undone what the Institute did."
"In other words, you've brainwashed me."
"Quite the opposite, I assure you.” He looked me straight in the eye. “I give you my word that your mind is now entirely your own, for the first time in your life."
"Prove it."
"I cannot,” he admitted. “But I believe you will find that any thoughts you care to think, whether positive or negative toward the Institute or royalty, do not call up any untoward physical reactions. Which was not the case before."
"The Institute saved the world from apocalypse,” I said aloud, to judge his reactions as well as to test his assertion.
In the early twenty-first century, the Earth had been on the brink of collapse—economically, ecologically, and politically. But the Institute for Ideal World Governance, a group of wise and selfless people from many nations, had gathered in Geneva and formed a plan for survival: developing, through breeding and genetic engineering, an ideal leadership class; educating and indoctrinating them from birth for skill in government and absolute devotion to the welfare of their citizens; and connecting them to their peers in every nation through implanted transceivers, so that no mistake need ever be made from lack of knowledge, communication, or sound advice.
Not everyone had accepted this idea. There had been resistance, rebellion, even all-out wars. But the Institute had wisely modeled its new governors on the leaders of bygone centuries, creating a new class of “kings” and “dukes” and “emperors” whose citizens were predisposed through culture, history, and even fairy tales to accept them. Nations led by these new royals thrived; nations that resisted the new order were defeated and assimilated into the network, or simply fell by the wayside. Within eighty years, the planet was united and a new golden age had begun.
Michael tilted his head and peered at me through his eyebrows. “That's what you've been taught,” he said. “But it's incomplete at best.” And as for myself, as Michael had promised, my own reaction to my statement was nothing more than a sense of intellectual satisfaction and pride. There was no sign I'd been brainwashed . . . not that I could really judge that.
We spent the rest of that day in the little room where I'd awoken, with me still restrained and Michael asking an increasingly probing series of questions. The quick darting glances of his eyes told me that he was monitoring my vital signs using an implanted display, and his long silences and occasional barely audible subvocalizations hinted at compatriots, in the next room or a thousand kilometers away. It was like dangling a juicy steak in front of a starving man, but I'd been trained for any eventuality, including complete loss of communication. I kept my eyes and ears open, provided as little information as I could, and awaited an opportunity to escape.
After interminable hours, Michael excused himself and left the room, yawning and stretching his arms over his head. I wished I could do the same.
For the next hour Michael argued with his colleagues. They were far enough away that even my enhanced ears couldn't discern the words of the argument, but I could tell from the sound of their voices that it was a vehement discussion among at least five people, all of whom were physically present rather than teleconferenced.
During the argument I tried to squirm one arm free from my restraints, but even loosened somewhat, they held me in an inescapable grip.
"I'm afraid we have a rather serious problem,” Michael said when he returned.
"What do you mean by ‘we'?"
"You and I both. I made a mistake, and that creates a problem for both of us.” Michael paced the tiny room, hands wringing each other behind his back. “You may or may not be pleased to know that you were selected for this operation because of your demonstrated sympathy for reformist groups. Specifically, we are aware of your recent falling-out with your sister, the Queen of North America, over her treatment of the First Peoples insurgents in British Columbia."
Although I knew it would make no difference, I suppressed my visible reaction. If my squabble with Sissi was known to these rebels, we had a serious security lapse.
"Based on your record, and my own research into your personal history, I had assumed that once your conditioning was broken, you would join wholeheartedly with our cause. But your reactions to my questioning today indicate that your higher cortical functions are effectively unchanged. The conventional component of your training and education was a much bigger part of your indoctrination than we—than I—had hoped.” He blew out his cheeks, shook his head. “In other words, even without your conditioning, you still believe in the Institute. We knew this was a possibility, of course. No one has ever attempted to deprogram a fully indoctrinated adult royal before."
"So does this mean I can leave?"
He wouldn't look me in the eye. “Many of my colleagues would like to kill you immediately. But rather than discard the effort and resources we've put into this operation already, I've convinced them to accept a compromise."
What kind of compromise, I wondered, was possible between death and release?
"With your conditioning broken, your remaining loyalty to the Institute is subject to rational argument. I've been given three days to convince you to join our cause.” Now he did meet my gaze, his gray eyes steely. “We do realize, of course, that your obvious course of action is to pretend compliance until you have an opportunity to escape. Please do keep in mind that we will continue to monitor your vital signs continuously. This includes listening through your own ears to everything you say or that is said to you. If at the end of the three days my colleagues believe you are not completely supportive of our cause, or if at any point in the future you attempt to betray us, we will detonate the 150 grams of C-6 we've implanted next to your spine."
That explained the numb spot in my lower back. He could be lying, of course, but my strategic sense told me he wasn't. And 150 grams of C-6 was enough to completely atomize both me and anyone who was unfortunate enough to be standing next to me.
"I'm sorry this was necessary,” Michael said, and his face showed a genuine discomfort. “I tried to convince my colleagues not to implant the device, but I was outvoted."
"That's the disadvantage of a democratic government. If you had royals in charge of your organization, you'd know that the decision was the objectively best choice rather than the most superficially attractive."
"If we had someone like your sister in charge, you never would have woken up in the first place."
I had no answer to that.
When Sissi and I were about seven, I recalled, I saw her poised on a pond's edge, lunging with a splash and emerging triumphant with a frog's big bulgy eyes and throbbing throat-sac sticking out from her little fist. Wondering what she saw in the slimy amphibian, I approached her . . . then watched in horror as she slowly tightened her grip, the frog's legs thrashing in panic as it attempted to escape. “Hey!” I shouted. Startled, she stood and faced me, the frog splashing into the pond behind her.
"I . . . I just wanted to see how tight I could squeeze it,” she said. “Without, you know, killing it or anything."
"And how do you know just how hard a squeeze will kill it?"
She wouldn't meet my eyes.
I should have reported the incident to our teachers, but I didn't. Sissi and I were full-blood siblings and shared a special bond, even tighter than the other young royals in our brood; neither of us ever tattled on the other. But I gave her hell over the incident, and she never tortured a frog again.
So far as I knew.
"So.” Michael took a breath, held it, let it out again. “If you agree to hear me out . . . if you give me an honest chance to convince you of the justice of our cause . . . I will release you from your bonds."
"And if I refuse?"
Michael's gaze dropped to his shoes. “You die."
"Of course.” I breathed deeply for a while to slow my pounding heart. Michael waited expectantly for my response. “There's an old story,” I said at last, “about a man who was brought before an evil king after stealing a loaf of bread. The king sentenced him to death, but the man offered a deal: ‘Spare my life and I will teach your pig to sing.’ The idea intrigued the king and he gave the man one year to teach the pig to sing. But if he failed . . . off with his head."
"I'm afraid I don't understand."
"Let me finish. As the man was being led away, a friend asked him what he thought he was doing. ‘You'll never get that pig to sing!’ The man replied: ‘A lot can happen in a year. The king might die. I might die. The pig might die. Or . . . you never know . . . the pig could learn to sing.’”
One side of Michael's mouth lifted in an ironic smile, and he inclined his head. “I believe we both understand our situation. But I'm not sure which of us is the pig."
With that, he began to unfasten my purple nanofiber cocoon. When he finished with the knots, he spread the cocoon open and extended his hand to me. “Your Excellency?"
Michael and two armed guards took me down a corridor to a door that looked like any interior door. But when we stepped through it, I found myself in a cavernous room as large as a football pitch and at least three stories tall, windowless but illuminated by ancient mercury-vapor lamps. A mezzanine of some sort ran around the space, about two stories up; the collapsed remains of an escalator had once led up to it. The place smelled like a crypt, reeking of decay and ancient dust.
We were in a shopping mall. One of the thousands of temples to the great god Consumption that stood vacant across North America, abandoned in the great economic tumult of Unification. This one was in reasonably good shape, the crude turn-of-the-century graphics on the stores’ signs still legible, the skylights overhead still intact—though painted black as a shield against prying satellite eyes. The building we'd just emerged from, an ugly gray brick of a thing, was one of several that sat on the vast flat floor of the space. “Where we are standing used to be an ice-skating rink,” Michael explained. “Even in the middle of the summer, people would come here to skate and drink hot cocoa and, of course, shop."
"Insane,” I said. The American economy had been so bloated with shopping—so imbalanced in the direction of individual consumption—that it had been unable to adapt to the more efficient and sustainable world economy that the Institute had designed. In my opinion, the chaos that followed Unification on this continent had as much to do with Americans’ love of shopping as it did with the historical love of democracy and distrust of royalty that were the usual explanations. “The system was unsustainable. If Unification had not come along, it would have collapsed soon of its own weight."
"We have only the Institute's word on that.” He pulled a video card from his pocket and handed it to me. “My grandfather grew up in this town before Unification, and he took some videos of this very mall.” The video card showed, in garish turn-of-the-century colors, laughing children and adults ice-skating under these very skylights, just a few meters from where we stood. They wore puffy winter coats and long knit caps; just the other side of a railing, people in summer clothing carried shopping bags and coffee cups. “Look how happy they were."
"Those happy people stood at the top of a pyramid of social inequality. Their lifestyle was made possible by workers toiling in conditions indistinguishable from slavery—conditions the Institute has nearly eliminated worldwide."
"Creating instead a broad middle class without any real hope of advancement. You may have eliminated hunger, but the people still suffer from poverty—poverty of options, of ambition. The people who built this mall could dream."
"But most of them never realized those dreams, and many went hungry and homeless. Today every citizen can expect a decent, comfortable life. Isn't that worth the loss of a few impossible dreams?"
"Is that your training talking, or the remnants of your conditioning, or is it really you?"
I realized I didn't know.
Michael just gave me that lopsided smile.
We spent the rest of that day and all of the next walking through the decrepit mall and talking, with at least two armed guards covering me at all times. My mind was constantly divided between rebutting Michael's arguments in favor of democracy and unguided capitalism, looking for a way to escape, and assessing the rebels’ strengths and weaknesses.
I had the most success with the last of those three. Michael's organization clearly had contacts high in the government, but some of our most confidential information was apparently still secret, because Michael and the guards didn't seem to realize just how good my senses were. They also appeared to remain unsuspicious of my subtle direction of Michael's and my walks. Our apparently random wanderings were actually carefully calculated to let me observe every part of the rebels’ hidden facility.
What I learned surprised me. The rebel organization, which called itself America Reborn, was far larger than just this small group. A communications network diagram, left lying on a desk in an office with the light off, showed me that they had over fifty facilities as large as this one. A conversation overheard through a solid block wall told me they had several thousand members, access to powerful weapons, and a sophisticated training program. Yet my sister the Queen of North America, notable for her zealous suppression of all forms of rebellion, had never indicated to me that she even knew the organization existed.
It was clear that America Reborn's successful abduction of me, the Viceroy of Germany and Austria, was not just a fluke. If I joined them—or perhaps even if I did not—when they decided to act, they had a significant chance of seizing control of at least a portion of North America, and possibly even holding on to it.
And, based on my ongoing discussions with Michael, I wasn't certain this would be a bad thing.
No matter how fervently I defended the Institute government, with its worldwide peace ("except for the constant low-level fever of rebel action,” Michael reminded me), freedom, and prosperity, somehow Michael was always able to match my arguments.
"We royals do not have nearly as much personal freedom as it seems,” I said as we strolled through the looted remnants of a sporting goods store. “I take the title ‘Defender of Humanity’ very seriously. We are slaves to our citizens; everything we do is devoted to the welfare of humanity."
"Easy for you to say, from your position above the impenetrable glass ceiling. Even the wealthiest ordinary citizen cannot approach the royals’ opulent lifestyles and personal power."
"The only reason for the castles, the artworks, and the horse-drawn carriages of solid synthetic diamond is to reassure the common citizens that their government is powerful enough to overcome any problem. Our psychological studies have shown that these trappings do have the desired effect."
"The powerful have always claimed their luxuries are for the glory of God, or the people, or the state . . . never themselves. But it is the individual who benefits from them."
Back and forth we went like that, neither able to convince the other.
Lying awake on a cot that night, in a locked and heavily guarded room, I berated myself for my inability to demolish Michael's arguments. Where was my conviction? Where was my force of personality? Where was the diplomatic skill that had ended the so-called “Gasthaus Rebellion” without loss of life on either side?
Without my implants and conditioning, I realized, I was nothing. Indoctrination had given me conviction; constant communication with my peers worldwide had made me appear smarter, wiser, and more capable than I really was. Without these, I was little more than an athlete . . . a genetically enhanced body and senses in the service of a mind no better than average. And that mind no longer knew what it believed.
I wept.
And even as I wept, I knew that my vital signs were being observed. I wondered what conclusions they were drawing.
The third day began like the first two, with a simple breakfast of hot cereal. “Today is the day of reckoning,” Michael said to me as I spooned it up, “and I'm cautiously optimistic. Even though you're continuing to argue against me, I believe you may be coming around to our way of thinking. We'll work together today as usual, and at the end of the day I'll meet with my compatriots and we'll determine what to do with you."
My heart hammered at the thought. Yes, I wanted to live—but could I bear to do so in opposition to everything I'd fought to defend in my life up until now?
Frankly, I wasn't certain either way.
As we emerged from the blockhouse, I subtly edged our path to the left, heading toward a section of the mall I hadn't yet completely assessed. Trails of fresh footprints in the floor's filth and debris told me that this area was one that the rebels were actively using, but I didn't know for what.
We walked on, talking of history and politics, but as we passed another one of the rebels’ block structures, I smelled something that caught me up short: the distinctive greasy-almonds scent of C-6. It had to be a huge quantity of the explosive for even my enhanced nose to pick it up at that range.
What could America Reborn be planning with such a large cache of explosives? Properly placed, ten kilos of C-6 could bring down a skyscraper; a hundred kilos could demolish a dam. And the stuff wasn't as stable as some other explosives . . . they must expect to use it soon.
Immediately I knew what I had to do.
"Look,” I interrupted. “We could go on arguing politics for the rest of today, but I'm sure that you and your colleagues already have enough data to verify where my loyalties lie."
Michael's eyes flicked back and forth. “I . . . I don't understand, Your Excellency."
"I'm in. I want to join America Reborn."
"W . . . well, now, I'm certainly excited to hear you say that, but I have to consult with my colleagues..."
"I understand. But please be assured I am sincere."
I wasn't certain that I was sincere, though I believed I was close enough to sincere to satisfy those who were watching my autonomic responses. But when I'd smelled that C-6, my strategic sense had kicked in hard.
Between my own kidnapping—or recruitment—the presence of the explosives, and a few other things I'd been able to glean about the rebels, I was certain that they were about to embark on a major military offensive, probably within the next six weeks.
And I knew they would lose.
They didn't know what I knew about the North American government, and especially about my sister. Even as well armed and prepared as they were, they didn't have a chance of success—not yet, anyway. And if they struck now, not only would they fail, but Sissi would crack down on the entire civilian population. The loss of life and liberties would take decades to undo.
The only way to stop it was to join the rebels’ cause. Really join in, wholeheartedly, and give them enough government secrets that they would believe me when I told them that their current plan was doomed to failure. After that . . . maybe I would be able to engineer some kind of diplomatic solution.
Or maybe . . . maybe I would have to work to bring down the government . . . the government that had bred me, birthed me, raised me, and trusted me with the lives of over a hundred and forty million people.
How could I do this?
Because even as we walked back to the main blockhouse—Michael blabbering excitedly, the four guards still keeping their weapons trained on me—I realized where my most important loyalties lay. Even without my conditioning, even stripped of my titles as Viceroy of Germany and Austria, Royal Colonel of the European Army, and all the rest . . . I was still Defender of Humanity.
That title is always listed first for a reason. My highest priority is always to defend the welfare of the citizens, from war, famine, disease, natural disaster, and even the depredations of the government itself. That priority was the keystone of my conditioning and my training, and no matter what had been done to me in the last nineteen days, it remained as the bedrock of my personality. For all I knew it was in my very genes.
And that priority meant that the rebels could not be allowed to fail. If I couldn't stop them from striking, I would have to find a way for them to win. And after that...
I was so distracted by strategy and tactics that I didn't realize what I was hearing until it was almost too late.
The engine of a Raven.
I stopped and looked up, uselessly; the black-painted skylights above told me nothing. Michael and the guards stared stupidly at me, their unenhanced ears incapable of even detecting the sound.
"Incoming aircraft!” I shouted at them. “Get down!” Even as I spoke I flattened myself on the cracked and filthy tiles, covering my head with my arms.
"What?” said Michael, who for all his psychological acumen could be a bit slow on the uptake, and I grabbed him and pulled him down beside me. The guards, responding to my command voice, all complied, but in a moment they would realize that they'd obeyed an order from the man they were supposed to be guarding. I hoped that moment would be long enough to save their lives.
For three of them, it was. The fourth raised himself to one knee and leveled his rifle at my head before the skylights smashed open.
A red bloom of flame sent a hail of glass and metal showering down on the former ice rink, followed an instant later by the deafening boom and shockwave of the explosion. Sunlight lanced down through the hole, cutting hard-edged beams through the dust-choked air.
Michael lay on the tile beside me, blood running from his scalp. “What's happening?” he said, his voice sounding muzzy even through the ringing in my ears.
"We're under attack by a Raven. Remotely-piloted drone.” I looked around. The one guard lay still, black blood soaking into fatigues shredded by flying glass; the other three were alive but stunned. A hundred meters behind us, rebels were pouring out of the main blockhouse like bees from a disturbed hive. “There'll be a second strike in about three minutes. We need to get to cover. Come on!"
I grabbed Michael's arm and led him, stumbling, toward the nearby blockhouse. “How . . . how'd they find us?"
"I don't know.” Part of me hoped that Sissi had managed to track me down, but if she'd thought I might be in this mall, she'd have started with Special Forces ground troops. “Just one Raven . . . probably just a random sweep that got lucky and spotted something."
A rapid-fire whoosh-whoosh-whoosh-whoosh from above and the smell of kerosene told me the rebels had a Wasp anti-aircraft array. Michael leaned back and watched the ascending sparks against the gray, dust-strewn sky. A moment later, somewhere above the clouds, came the detonation. “Did we get it?"
"Doesn't matter.” I coughed thick crypt-smelling dust out of my lungs. We had just about reached the blockhouse; it seemed intact. “Even if the Wasps took that drone down, there'll be a half dozen more right behind it, and helicopters full of ground troops behind those. Anti-aircraft fire just confirms this is a valid target.” The blockhouse door was locked.
"We can't go in there."
One solid kick smashed the lock mechanism. “Yes, we can."
A dim chemical light flickered on as we entered, revealing metal boxes of C-6 stacked to the ceiling. There had to be over a tonne of the stuff.
"Okay, Michael. What is this explosive for?"
He blinked away the blood that was still running down from his scalp. “I can't tell you until you've been approved by the committee."
"We don't have time to negotiate, Michael.” A series of dull whoomps behind me announced the second strike. “If I'm going to help you, I need to know now."
A flash of fire through the broken door sent shivering lines of orange light across Michael's face. Outside, someone screamed in pain. “All right,” he said, and closed his eyes. “We're going to infiltrate the White House. We have people in the kitchen staff. Place explosives throughout the building. Destroy it during the Queen's July 4 audience."
"It won't work. Even if you could evade or disable the building's explosive sensors, you can't outsmart my sister's enhanced nose. She'd smell the explosives before she even entered the building."
Michael's eyes flicked left and right, consulting with his colleagues elsewhere in the facility. “My God . . . you're telling the truth."
A thrumming roar above the blockhouse's metal roof made both of us look up. Helicopters. Then came the shrill whine of personal descent packs, and a rattle of small-arms fire—government troops descending through the shattered skylights.
My strategic sense made the next few hours as clear in my mind as the last few. Platoons of government troops invading the mall, already softened by the Ravens’ bombardment. Rebels fighting back, well organized and equipped, but unprepared for the effectively unlimited reinforcements that would be brought in as the strength of this facility became apparent. The facility falling, sooner rather than later, hard and fast enough that the rebels’ information security procedures could not be entirely successful. Enough key personnel and data would fall into government hands that the rebels’ plans would become known to the Queen.
My own life was too small, too variable, to predict. But whether I survived the strike or only my body was found, Sissi would know the rebels had kidnapped me. That would make what followed even worse.
Martial law. Loss of life and liberty. The trust between the government and the citizens broken for twenty years or more.
For the first time in my life I wondered how Sissi could have turned out so badly. Perhaps her conditioning was imperfect. Perhaps we needed another few generations to breed those traits out. But she was what she was, and for the sake of the citizens, I had to stop her from finding out about America Reborn's plans.
I placed my hands on Michael's shoulders. “I'm sorry,” I said gently.
And then I snapped his neck.
After a brief silent prayer for Michael's soul, I cleared my throat and spoke loud and clear to the empty air. “Viceroy von Regensberg to Bravo and Echo platoons. I am uninjured, repeat, I am uninjured. Facility severely damaged by Raven attacks. Be aware of Wasp antiaircraft batteries on mall roof."
I kept on in that vein, delivering spurious intelligence over a nonexistent communications channel to troops who couldn't hear me. But Michael's colleagues didn't know that, and with my tracker removed they didn't know where I was. All they knew—all they thought they knew—was that I had betrayed them. And though they were monitoring my vital signs, they had no way to tell the stress caused by my lies from the stress of a man who had betrayed his erstwhile allies and was now trying to direct an assault on his own position.
The detonation of over a tonne of C-6 would completely obliterate this facility and all the evidence of the rebels’ current plan—including the fact that they'd kidnapped me. But America Reborn would survive, and some day might succeed in overthrowing my sister. I wished them well.
I was sorry that the only way to save my people was to sacrifice so many lives, including my own. But some priorities were deeper even than conditioning. “Understood, platoon leader,” I said aloud to no one. “Begin phase four on my mark."
I felt a click deep in my back, and knew that I had succeeded.
In the last moment, I thought I heard a pig singing.
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Novelette: THE DAY THE MUSIC DIED by H.G. Stratmann
The same ability can be either a blessing or a curse....
Three minutes before he went insane, Sam Scheidt sat scowling at the sheet music in front of him. His individual part of the symphonic score spread across the music stand was difficult enough from a technical standpoint. But it was even more challenging to restrain himself from playing those imperious solos with the unfettered fortes they deserved.
Two minutes before his mind collapsed into madness, Scheidt sighed and stroked his grizzled beard. He brought the trumpet's mouthpiece to his lips and played with jarring softness one of the slithering chromatic passages for first chair player sprinkled throughout Scriabin's Poem of Ecstasy. As he practiced he prayed those inappropriately muffled tones wouldn't arouse Mrs. Roosevelt, his irritable elderly neighbor in the duplex, from her sorely needed beauty sleep.
While he would've liked to accommodate the snowy-haired matron's need to go to bed each evening at 8 p.m., this massively scored work was the showpiece for tomorrow night's concert of the Hooterville Philharmonic Orchestra. The anniversary clock on the mantle informed him that he was three hours into the period of nocturnal silence demanded by his solitary audience next door. But it was the lesser of two evils to risk offending her ears than to expose professional music critics and paying customers to sour sounds. Then again, there were so many non-diatonic notes in the music that perhaps most of those listeners wouldn't even notice a mistake.
A minute before his brain descended into chaos, Scheidt's shiny trumpet emitted a startled bleat and fell silent as a heavy cane thudded repeatedly nearby against the other side of the common wall dividing the duplex. After several more bars of that ostinato rhythm the amateur percussionist next door went tacet. Scheidt decided to put a mute in his instrument and try playing again, though he dreaded how much he'd have to modify his embouchure. But first he'd let his neighbor calm down and go back to sleep.
He hated to think how she'd react to the many hours of additional practice he'd have to put in over the next six weeks. It was flattering to be named the star soloist for that upcoming “Trumpetissimo!” concert—taking center stage for the Haydn and Hummel concertos, then later joining the concertino for the Brandenburg No. 2 with his piccolo trumpet. But it also meant lots of hard work and sore lips.
While waiting for his music-hating neighbor to retire again, Scheidt turned on the radio sitting atop a nearby table, set it to its lowest audible volume, and tuned it to the local classical music FM station. The piece emanating from the radio's speakers was unfamiliar. It was a chamber work for piano, clarinet, and violin in a style reminiscent of the early twelve-tone efforts of the Second Viennese School. An alto warbling words in a language he didn't recognize added a wide-ranging vocal counterpoint to the instrumental forces.
Though not the kind of music that would fill a concert hall, it had a fascinating rhythm. Tiny motifs on the edge of decipherability flickered in and out of existence in what at first seemed a random pattern, like colliding Brownian molecules in a vast ocean of sound. The more he listened to the work the more he thought he could detect a subtle pattern in the notes that belied its seemingly atonal surface. But every time the solution to this complex musical puzzle seemed in his grasp the message contained within its ephemeral tone rows and clusters slipped away once again.
Time stood still as the music gradually engulfed his mind and will. Even after its notes no longer flowed from the radio, his consciousness remained focused on and imprisoned by its mysterious measures. At some point Scheidt mechanically raised the trumpet back to his mouth. From its brassy bell music blared out in an endlessly repeating stream—a fervent attempt to replicate those transcendent mystic chords and sequences of sound. In a quest infinitely more difficult than Sir Arthur Sullivan's sentimental search for a lost chord, Scheidt tried to recapture the subtle nuances of the piece.
He didn't feel the blood trickling from his lips or hear the incessant pounding against the nearby wall...
"Do you hear that? He's still doing it!"
Mrs. Alice Roosevelt steadied herself in front of the door with her antique wooden cane. Her left hand gathered a fold of ratty bathrobe around her scrawny frame to protect against the chill midnight air. The two brawny police officers who'd just arrived in answer to her telephoned complaint seemed to be slowing down as they walked from their patrol car to the doorstep where she stood trembling with righteous anger.
Before the officers might have spoken, the aged widow continued, “This racket's been going on for an hour! I bet it's keeping the whole neighborhood up, not just me! He didn't stop no matter how much I hit my cane against the wall, and he wouldn't answer his phone! But he'll have to listen to you!"
Alice smiled as the pair of nice young policeman reached her. But after they kept standing there staring mutely at the closed door for an uncomfortably long time, she furrowed her wrinkled brow. “Well? Isn't one of you going to knock?"
She cried out and jumped back as both men heaved their shoulders against the door. Its wooden panels shuddered from several blows before the door whipped inward as its lock gave way. The two patrolmen marched single file into the family room where a man sat with his back to them blowing his life away. Oblivious to these new arrivals, he continued concentrating his fading breath into the trumpet and working the instrument's oiled valves in the same tuneless pattern over and over.
Alice's cane tapped against the parquet floor as she cautiously followed the officers. She winced at the raucous noise erupting from the center of the room but resolutely slid to the side of where the two officers stood shoulder to shoulder, looking down at the man in the chair. Now standing behind the latter's music stand, she stared horrified at the trumpet player's unnaturally red face and cheeks sucking in and out like bellows, as if he were drowning. She opened her mouth to try shouting above the deafening din—but stopped when she noticed a new source of terror.
For the meaningless melody blasting from the trumpet was no longer the only sound in the room. The two policemen stood mesmerized—like rats enthralled by the greatest musician of Hamelin. From their closed taut mouths came a loud constant mindless humming.
And the endlessly repeating music they hummed was the same as that coming from the trumpet....
* * * *
Meanwhile, three time zones to the west in San Diego, an indoor rock concert was in full swing. The vast darkened auditorium was packed with young people imbibing and smoking substances of questionable legality when not singing along off-key with the band on stage. Multihued laser lights flashed overhead in time with the thundering music pounded out by the popular all-male group Ripe Bananas.
But that band was only the warm-up for tonight's main attraction, the mixed-gender quintet Necrotic Neurons. That ensemble's lead guitarist, Gaston Gangrene, peeked out from the wings as their opening act cleared the stage. He brushed away a lock of shoulder-length, pomaded, chestnut hair from his perspiring face and looked back at his four fellow players. All but one looked reasonably sober.
The exception was Eris Erysipelas. The group's petite lead vocalist sat several meters away staring at something that wasn't there. Her well-worn but still comely body was covered only by strategically placed strips of ebony spandex. A long black wig that Morticia Addams would've admired and thick gothic makeup completed her work uniform.
Thin white wires connected the tiny earbuds lodged in the young lady's external auditory canals to the silver music player in her hand. Her habit of listening for hours to music downloaded legally or otherwise was legendary. But there was a time and place for such pleasures—and with thousands of frantic fans clamoring for their idols to come on stage, now was not the time.
Gaston's gentle hand on her shoulder and polite request for her to get up failed to dispel the damsel's reverie. A voice behind him shouted, “Come on, Gas, we have to go on!"
With no more time for diplomacy, Gaston dislodged the earbuds from Eris's head and pried the music player from her unresisting fingers. He tossed the gizmos onto a nearby table, then dragged and guided the stiff-legged singer to the stage. The audience was already shaking the building with eardrum-rattling hoots and applause after watching the other members of the group strut onto the stage. While his fellow musicians stood waiting with instruments ready, surrounded by monolith-like speakers powered by amplifiers whose requirements for electricity rivaled that of a sprawling suburban neighborhood, he positioned Eris in front of the rest of the band and thrust a wireless microphone into her hand.
In the moment it took him to prepare his Stratocaster, Gaston directed at Eris a silent soliloquy peppered with colorful words and anatomical suggestions that would never appear in Reader's Digest. Of course, this wasn't the first time that one or more band members had performed while pharmacologically indisposed. But even if his still spaced-out comrade didn't open her mouth, at least she was nice eye candy for the crowd.
The assembled connoisseurs of contemporary rock increased their enthusiastic cries of delight as the band launched into the opening riffs of its latest hit, Chlamydia Blues. Gaston grinned when he saw Eris bring the microphone to her lips on cue and add her voice to the ear-splitting drums and fuzzed guitars behind her. But his face fell just as quickly when he realized she wasn't mouthing the song's lyrics.
In fact, she wasn't even singing words. While the band's stock-in-trade repertoire certainly didn't require it, Eris had a professionally trained voice and enough vocal range and talent to make a tolerable Queen of the Night. The hauntingly sweet soprano syllables trilling from her throat like a celestial lark's hymn were like nothing anyone present had ever heard before. A decade ago, when he was still teenage Les Flatt of Gassville, Arkansas, one of Gaston's favorite pieces of music was the Bachiana Brasileira No. 5. Compared to the soaring melody reverberating throughout the auditorium, the Villa-Lobos work's vocal line sounded worse than a cawing crow with laryngitis.
The hoots and whistles from the audience, distorted guitar licks, and pounding percussion shaking the building slowly faded away in a great decrescendo. Finally the sole sound to be heard was the lone female voice on stage endlessly repeating that same arresting refrain. The only things moving in the auditorium were Eris's lips and the slight rises and falls of thousands of spellbound chests.
Then a second sound began to reflexively imitate her hypnotic song. The single quiet notes strummed on Gaston's guitar grew into crashing chords that were soon joined by the band's other instruments. Drums mimicked the ever-repeating music's rhythm while amplified steel-cored strings played those arcane melodic sequences over and over. A moment later the auditorium rocked again as the entire audience hummed, whistled, or emitted open-mouthed “ah-ah-ah” sounds in the same rising and falling pitches.
Maintenance crews and other employees arriving the next morning heard the great chorus inside, puzzled over it for a moment—and then they, too, were entranced and joined their voices to it in rapt response. Whoever heard the song forgot all thought of food, water, hygiene, or anything besides singing it until their bodies collapsed and voices failed....
* * * *
"Ladies and gentlemen, this is a terrorist attack of unprecedented magnitude."
The dozen men and women gathered at the long table in the Washington conference room gave worried nods. The Secretary of the Department of Homeland Security continued, “The reports you've just been handed give the latest figures on how many millions of men, women, and children have been incapacitated or died so far. Many injuries and fatalities were caused when people driving cars or trucks—even some railroad engineers and aircraft pilots—were suddenly affected while listening to radios, music players, or other electronic devices. Others occurred when people performing risky jobs, like construction workers building a skyscraper or nuclear power plant personnel, became ‘mesmerized.'
"And the number of reported casualties continues to grow by the thousands as more victims are identified. Naturally, all our official news releases should downplay these figures to prevent more panic among the public and must emphasize preventative measures."
The Undersecretary for the Office of Intelligence and Analysis raised her hand. “My department is coordinating with the FBI, CIA, and other agencies to discover who is responsible for this attack. Unfortunately, there are still no tenable leads.
"This attack was so unexpected and its sources so many and hard to track to their point of origin that it may be days before there's even a glimmer of hope. Even if we do succeed in finding the culprits, that won't help the people who've already been affected or prevent more from being stricken by what these terrorists have done."
The secretary nodded. “Please keep us informed of your progress."
The Assistant Secretary for the Office of Health Affairs said, “My staff was contacted by an expert who believes he knows why all those people have gone insane. He's received the appropriate security clearance and briefings, and he's waiting outside now. With your permission, Mr. Secretary, I'd like to have him join our meeting."
"Please bring him in."
The stranger escorted into the room by two dark-suited Secret Service agents was of average height. His sandy hair was graying at the temples, and he limped slightly from an old college football injury. His blue eyes were sharp and clear, reflecting a confident intelligence.
After settling into the empty seat offered to him near the secretary, the man straightened his tie and scanned the faces of the assembled government officials. There he saw a pleading for even the tiniest crumb of hope he could give them.
His voice was deep and resonant. “Thank you for inviting me here. I'm Dr. Gabriel Steaman. I've been a neuroscientist for twenty-five years. For the past decade I've been director of the Institute for Neurobiological Research at Boyce University. And I may be responsible for the disaster that's struck this country and others throughout the world."
Several people at the table gasped. Others seemed to expect the Secret Service agents who'd brought this mad scientist into the room to wrestle him to the floor and haul him away to jail after that brazen confession. Steaman quickly explained, “Of course, I personally had nothing to do with it. But I suspect the research that my associates and I at the university have done has been twisted into a powerful force for destruction."
A portly official sitting across from Steaman sneered, “Did your work involve weapons research for the Department of Defense?"
"Absolutely not! It involved biomusicology."
Steaman noted the puzzled frowns his words produced. He continued, “Over the past few years my research team and I have co-authored several landmark papers published in major science journals. Those articles reported the results of our studies on how the human brain processes and understands music. This research involved having various volunteers listen to music while we assessed how their brains responded to it."
He noticed a middle-aged woman wearing heavy makeup sitting at the far end of the table turn slightly pale. Guessing what she might be thinking, he said, “No, we didn't saw off the top of anyone's skull and stick electrodes directly into her gray matter. All our tests were noninvasive. Most of these techniques have been used for many years, like positron emission tomography and functional magnetic resonance imaging. Although they do it in different ways, both tests help pinpoint what parts of the brain become most active due to external stimuli, such as listening to music. When a part of the brain works harder it needs more blood and oxygen as well as ‘food’ in the form of glucose. That part ‘lights up’ on PET and fMRI images and shows us that it's doing more work at that moment.
"We also measured event-related potentials using electroencephalography and performed magnetoencephalography to study electrical and magnetic activity in the brain. All those techniques and several newer ones were employed on a large number of people with a wide range of musical aptitude and training. By exposing them to a variety of music written in many different styles, we performed the most detailed mapping ever performed of where and how the brain listens to, processes, and responds to music."
Steaman sighed. “While our work was essentially basic research, we hoped it might also have practical applications. There's an overlap between the ways a person's brain understands and uses both language and music. For example, what we learned might be translated into a treatment for an individual who's developed an expressive aphasia—an inability to speak the words he wants to—after a stroke. Perhaps, by having him listen over a long time to types of music we've found to be particularly stimulating and effective, his brain might recruit undamaged areas within it that he uses to process music as alternate pathways to improve his ability to speak.
"Or perhaps composers might use what we learned to write more powerful and effective pieces of music. There were certain sequences of musical sounds—patterns of pitches, rhythms, and harmonies—that nearly all our volunteers responded positively or negatively to as measured by their brain activity. The ones they enjoyed stimulated not only the auditory cortex, but also other parts of the brain—like those in the limbic system and the nucleus accumbens—associated with emotion and pleasure. Sounds they didn't like increased metabolism and altered electromagnetic fields in areas of the cerebral cortex linked to sensations of pain and avoidance."
The Undersecretary for Science and Technology's weather-beaten face frowned in thought. He murmured, “Being able to write a piece of music that strongly appeals to people could have other practical applications too—like for advertising agencies. Some TV and radio jingles I heard over fifty years ago were so catchy that I still remember them. The music in those commercials must've helped sell millions of dollars worth of products!"
Steaman's shoulders sagged. “I'm afraid someone who read our research has used it for something much more treacherous. Instead of creating music to sell something, that person or persons used it to injure and kill!"
The secretary drummed his fingertips on the tabletop. “I don't understand what you're getting at. Did the music all those victims were exposed to damage their brains?"
"I don't think their brains have been damaged—rather, they've been ‘hijacked.’ Of course, what I'm proposing is still conjectural. None of the people affected are in any condition to tell what happened to them. But I believe this explanation is most consistent with the known facts."
Steaman looked around the room. “I believe all those people's brains have been ‘infected’ by the most powerful earworm ever created."
The eyes of several people at the table widened with recognition. But most of them gasped in disbelief. One of the latter, with memories of the second Star Trek movie flickering through her mind, ventured, “How could millions of people get a parasite in their ears at the same time? Is this ‘earworm’ you're talking about so small it can float through the air after someone sprays it into a room?"
The neuroscientist replied, “No, it's not literally a worm. The term is an English translation of the German word ‘Ohrwurm.’ It refers to musical material, such as part or all of a song, that gets stuck in a person's mind. The affected individual can't stop thinking of the tune for hours—even a day or more. Not surprisingly, musicians are particularly susceptible to developing an earworm. Women are also more likely than men to acquire one. Our research found significant differences in the way the brains of musicians and nonmusicians respond to music, and more subtle ones between women and men, that helped elucidate these different vulnerabilities to earworms.
"A normal earworm is merely an annoyance. Afflicted individuals can still think about other things and perform their usual activities of daily living even with the offending music looping within the auditory cortex and certain other areas of the brain. But the kind all those millions of people in this country and others were exposed to is like the song of the Sirens in The Odyssey. I believe it's some sequence of sound and rhythm that resonates inside a person's brain so strongly it takes over his whole mind. Although this is only a crude analogy, think of it like the note in a singer's voice that makes a crystal goblet break—only instead of those vibrations breaking glass, it shatters those people's sanity."
The Assistant Secretary for the Office of Public Affairs whispered, “And it makes them turn into what the media call ‘zombies.’”
Steaman nodded. “After exposure the victims enter a state bordering on catatonia as they focus nearly all of their consciousness on the music playing inside their brains. Even worse, the only physical action they've been observed to do is to try to reproduce that deadly song by whatever means they can. Some hum it. Others try to sing it. Those with access to instruments attempt to play it. There have even been instances of affected individuals singing that music through a public-address system or at a concert and disseminating their insanity to thousands of other people at one time!
"The net effect is that this deadly music spreads like a plague. With rare exceptions, anyone who hears it becomes infected too."
The secretary said, “Do you have any idea who's responsible for this attack, Dr. Steaman?"
"Our research was published in journals readily available at any library or over the Internet. The resources needed to create a sonic weapon using our data could be as simple as a desktop computer and professional-level music sequencing software."
A woman said, “Are you saying this attack could have been initiated by a single mentally disturbed teenage hacker?"
"That's possible, but the evidence suggests it was the work of some well-organized group with extensive resources. I believe it would take a great deal of experimentation on human subjects with different sounds to determine which combinations were most effective. Also, it's clear the terrorists’ earworm was released nearly simultaneously from many different sources, including those that required a high level of technical sophistication to access.
"The classified information I was given to review suggests that hundreds of radio and television stations as well as cable and satellite TV systems had their signals interrupted by this ‘super earworm’ or it was superimposed on the audio portion of their programs. Infected music files in MP3 and other common formats were also apparently uploaded to a large number of servers used for peer-to-peer and other forms of file sharing. I suspect some were attached like a computer virus to legitimate files—or, ironically, perhaps they acted as a self-replicating worm in the computer sense after being downloaded to someone's computer. Also, the types of music people were listening to when they were attacked covered a broad spectrum from classical to country, rock to reggae, jazz to easy listening, and so on. This suggests that there might be not just a single super earworm out there but many, in styles that mimic different musical genres."
He shrugged. “But as to what specific terrorist group or even government might be responsible—well, your department and others are in a far better position than I am to determine that."
The secretary said, “You've made a persuasive case for the cause of this disaster, Dr. Steaman. We already knew it had something to do with sound, but what you've said provides us with much more detail than we had before. It's fortunate that a handful of rescue workers in various parts of the country accidentally discovered how to protect themselves when they tried to help victims. Those individuals were affected more slowly than colleagues who were also exposed to the music at the same time, and they reflexively covered their ears with their hands before the effect fully took hold. Based on what they reported about their experience, earplugs are now issued to anyone near a quarantined zone."
Steaman replied, “I've also read reports of isolated cases of individuals being naturally immune to the music. It's known that about 1 to 2 percent of people never experience a ‘typical’ earworm. I suspect a small fraction of those same individuals are also resistant to this much more virulent variety. The reasons for that immunity might include—"
The secretary interrupted, “We can discuss that later, Dr. Steaman. Our immediate concerns are how to prevent any more outbreaks and, if possible, restore those who've been affected back to health. Do you have any suggestions?"
Steaman answered, “Yes. As I'll explain in a moment, there are many things that can be done to reduce the odds of further infections. As for finding a cure—I'll need official approval to have a small number of victims transported to my laboratory for examination. We'll test those patients, try to determine what kind of music triggered their catatonic state—and see if we can find some way to end that endless cycle of sound in their brains."
"Perhaps this is a foolish question, but if anyone who hears this mesmerizing music you're talking about becomes a zombie, how are you going to safely study it?"
"That's the simplest part of our problem, Mr. Secretary. As I said before, the affected individuals seem compelled to reproduce the music as well as they can. We can record the sounds they make by using a microphone connected to a computer with music sequencing software. Those sounds will be translated into a graphical output that shows what rhythms, pitches, dynamics, and so on they're composed of. Reading only individual notes and tiny sections of the music should be reasonably safe. We'll just have to be careful not to read too much of the sequence ourselves at the same time."
The secretary said, “This has all been very informative, Dr. Steaman. We're anxious to hear more from you, especially your suggestions on limiting the spread of this plague. However, I've heard enough to convince me that the president should be informed of this immediately. I'm going to have him join our meeting."
He asked an aide to bring a telephone from a nearby stand. With the device now resting in front of him on the table the secretary pressed its speakerphone button. As a dial tone buzzed noisily in the room he entered a top-secret phone number that routed his call to the White House. After a few rings he and the other members of his department heard an official-sounding voice at the other end of the line answer. Told who was calling and who was required for a teleconference, the Secret Service agent answering the call said, “I'll put you on hold for a moment and inform the president."
There was a faint click, and then the room was filled with the strings-heavy recorded sound of a characterless pop-style orchestral piece that would've served equally well as background music in a shopping mall or elevator. While everyone waited for the president's voice to appear on the speakerphone, the secretary said, “Dr. Steaman, could you tell us what preventive measures you have in mind?"
Steaman nodded. “Earplugs alone aren't good enough. It's not only inconvenient but potentially even dangerous for people who are used to hearing to be suddenly deprived of that sense. For example, not hearing a car honking or a siren sounding could lead to disaster. The best thing to do would be to remove all potential sources of music that could infect people...."
The secretary tried to focus on the neuroscientist's suggestions while also listening for the president's voice to appear on the speakerphone. But both intentions faded as his attention drifted toward the music percolating from the device in front of him. Despite himself he found himself fascinated by its perky melody. His fingertips beat softly against the tabletop, trying to imitate its enthralling rhythm...
Steaman continued, “. . . sources of infected music are ubiquitous and will be difficult to weed out. But I don't see any alternative—"
* * * *
He stopped—frowning at the other people in the room. For an instant the thought flashed through his mind that what he was saying couldn't be that boring. But then the true meaning of the glazed expressions on all those faces struck him with horrifying clarity. He scanned his surroundings—desperately looking for the source of danger. With sudden insight his gaze settled on the speakerphone. He jumped up, yanked out the cord snaking from its back, and smashed the device again and again against the hard tabletop.
But as he looked at the other people in the room—their mouths tightly set in painted grins as they hummed the same hypnotic song—Steaman realized he was too late.
* * * *
The president of the United States looked despondent. Sharing a private audience with him in the Oval Office, Steaman was surprised at how old and tired the nation's commander-in-chief looked in person. The tall man seated on the other side of the desk always looked so dynamic and, though ten years older than Steaman's own five-and-a-fraction decades, even youthful on TV.
Now new wrinkles and worry lines seemed to be popping out of the leader's sagging face. Steaman leaned forward in his chair and said, “I don't see any other choice, Mr. President. The measures I've recommended will be difficult to implement. Some people will resist them either passively or with violence. But until we have a cure for this condition, I see no other alternative."
The president's eyes glistened. His thin lips quivered as he replied, “We lost a lot of good people today, Dr. Steaman. Not just at that meeting you were at this morning—many other top-level people here in Washington, included several of my closest friends, were caught by the infected music on our telephone system before it was taken off line."
"That's why it's so important you act quickly, sir. Everything that could potentially make music well enough to reproduce one of these super earworms must be confiscated or destroyed. Members of the public should be ordered to turn off and disable their radios immediately. All commercial radio stations, whether broadcasting over the air or via satellite, must be shut down as soon as possible. Radio communication systems for police, firefighters, and other public service workers must have their transceivers filtered so that only the narrowest range of audio frequencies needed for intelligible human speech—no wider than about 500 to 1500 Hz, significantly less than on a conventional telephone handset—can be transmitted or received.
"I think that frequency range is too narrow to effectively reproduce a super earworm. To be safer, however, it would be prudent to teach Morse code to as many people as possible. Code is transmitted using a continuous wave signal that has a constant amplitude and frequency. The signal is combined in a receiver with a heterodyne signal to produce an audible tone with an essentially fixed frequency. That method of communication would be the safest since it has the least ability to transmit music."
The president grinned weakly. “At least people can keep their televisions as long as they turn the volume down all the way. Closed captioning is so common nowadays that they won't be totally deprived of information."
"Yes. It's also impractical to stop all landline telephone services. Despite what happened today, their loss could cause greater harm due to the inability to report emergencies or communicate other essential information than the risk of inadvertently being exposed to infected music would be. Conventional phone lines can also be used to safely send faxes. However, people with cell phones should be encouraged to use them instead of a landline phone, but only with their text-based functions—nothing that involves voice or music. Even a ringtone might be dangerous.
"But most importantly, the public needs to know that anything that stores or accesses music in a digital format could be a threat. Every portable music player, every computer with a speaker is a potential source of exposure. Likewise, no music files or any video that could contain music should be downloaded or available for download anymore. While older ones are presumably safe, it's possible the most recently released commercial CDs and DVDs—to say nothing of pirated ones—may also have been contaminated with super earworms. In short, any digital device that can play sound in any format must either be eliminated or, in the case of computers and other multifunction devices, have its ability to produce sound disabled."
Steaman sighed. “And although musicians are the most vulnerable to this threat, I suspect they'll be the most upset about what else needs to be done...."
* * * *
Harold James sat in his small brick house in a suburb of Atlanta and turned off the muted TV in front of him. Every day brought more depressing closed-captioned news on its screen. While the number of cases of what the media called “sound sickness” and “music mania” had decreased, the repercussions of this catastrophe were still rippling around the world. Hospitals were overloaded with the fallen. Whole families and towns had been laid low. The economic impact of all that sudden illness and loss of human resources was plunging the country into a new depression.
And even the most optimistic government officials couldn't predict if or when a cure might be found.
James settled back in his easy chair in the living room. Though the human cost of this disaster was admittedly far worse, he still winced when he saw images on the TV of musical instruments being confiscated or destroyed. One insensitive newspaper pundit had dubbed that wholesale seizure of anything that might produce a maddening pattern of sound the “bonfire of the violins.” Even owning a child's toy xylophone was now illegal.
Music had been one of his greatest pleasures throughout his eighty-plus years—and now it was gone. He'd dutifully surrendered his entire collection of CDs and DVDs—even obsolete audio cassettes and videotapes—when the newly formed neighborhood watch groups had come to confiscate them. With unnecessary thoroughness those local vigilantes had also removed all the radios from his house, despite the fact that for days he'd heard only static from their speakers during his furtive searches to see if all AM and FM stations had indeed gone silent. There was even a large empty space here in the living room where his old upright piano once sat.
But he'd kept the most precious part of his music collection. Surely that source of enjoyment was safe—and it was definitely irreplaceable.
Though the sun was setting, it was still light enough outside for him to get up and close the blinds of the room's picture window so none of his neighbors could see what he was doing. Then he walked over to open the door of a low cabinet. A turntable and small amplifier rested on a shelf. He turned on both devices, plugged a set of headphones into the amplifier, and searched through a stack of records sequestered in one of the cabinet's drawers.
While most of his record collection was still hidden in the basement, these discs were his favorites. Some were so old they'd been bought decades ago with precious pennies and nickels he'd saved as a boy. The oldest ones had been part of his long-deceased father's collection. Those had to be handled with the utmost delicacy. For many years he'd rarely dared to play them. But these were extraordinary times.
James carefully placed the tone arm over the outer edge of the original Victor 78 rpm record spinning on the platter. The stylus descended into the disc's groove and filled his headphones with the mellow sounds of Hoagy Carmichael and His Orchestra's rendition of “Georgia on My Mind.” He carefully laid the long cord connecting the headphones and amplifier in a path back to his easy chair. Settling into the seat, he waited for Bix Beiderbecke's muted cornet to transport him to a happier time.
As the recording ended James heard a muffled pounding through his headphones. He took them off—and realized the noise was coming from his front door. Before he could rise the door flew open. Two police officers with guns drawn burst into the room.
One of the policemen said, “I'm sorry, sir. A neighbor reported that you might be using illegal equipment. We've had your house staked out, and when we saw you pull the blinds down we had probable cause to enter. It looks like our tip was right."
James recovered slightly and said, “But these records aren't dangerous, officer! They're not like a hard drive or—what do you call it—flash memory that anybody can put music on!"
He pointed toward the rotating platter. “They're just discs with grooves cut into them! They don't sound as good as a music player or CD, but they have one big advantage over them. There's no possible way my old records could become infected!"
The police officer looked about twenty-five years old. James continued, “You do know what a record is, don't you?"
"Yes, I've heard of them. Never seen one before. But we can't take any chances."
The younger man's reflexes were much quicker than James's. In one swift motion the officer lifted the rare record cut in 1930 off the turntable and smashed it against the cabinet. The other policeman restrained the octogenarian homeowner as he shouted and struggled. But his fellow officer ignored the old man's pleas, throwing all the precious discs on the floor and crushing them beneath his heels.
Finally the sickening cracking sounds ended. Before they took him away, the policemen let their handcuffed prisoner kneel among the vinyl and shellac shards for a moment to weep over his loss.
* * * *
"Isn't there anything you can do for him, doctor?"
The elderly woman looked up pleadingly at Steaman from her chair at the patient's bedside. The gray-bearded man lying impassively on the hospital bed with IVs in his arms and a feeding tube snaked through his nose hummed the same hypnotic melody he'd done for the last three weeks. Occasionally his hands rose up briefly in front of his chest to finger the valves of an imaginary trumpet, then drifted back to his sides.
Here, as one of dozens of subjects provided to the Institute, he was “Patient SS1944.” But to this woman he was clearly someone special. The official rules stated that, to facilitate study and testing of patients, they weren't allowed to have visitors. But because of her tearful insistence through letters, e-mails, and telephone calls to his staff, Steaman had bent his own regulations for her sake.
Mrs. Roosevelt sniffled into a silk handkerchief. “I made life miserable for him. Every time he tried to practice his trumpet I'd complain or beat my cane against his wall. I even lied to him and told him I went to bed every night at 8 p.m. as a reason why I didn't want him to play. Truth is, I always watch TV till midnight.
"And do you know why I treated him so poorly? I was jealous! He had an ability I wanted but could never have! So, like the proverbial dog in the manger, because I wasn't able to do what he could I tried to deprive him of using and enjoying his talent too."
She sighed. “You're a doctor. I imagine you can guess why I was so envious of him."
"Yes. It's the same reason you were immune to the music that affected him."
Mrs. Roosevelt looked at Steaman sympathetically. “I thought I had a cross to bear. But I should have remembered what my mother used to tell me—'There's always someone worse off than you.'
"You see, my maiden name was Grant—as in Ulysses S. Yes, he was a distant relative of mine. Maybe you've familiar with what he said once—'I know only two tunes: One of them is Yankee Doodle and the other isn't.'
"And I'm even more tone deaf than he was. I can't even make any sense out of Yankee Doodle! But the ironic thing is, if it weren't for that disability I'd be just like poor Mr. Scheidt...."
* * * *
Steaman sat alone in his dimly lit office late at night. He'd gone over the PET scans, MEGs, and other test results on the subjects under his care again and again. There was a distinct pattern in brain activity they all shared. In some ways it was if they were all having a seizure that never ended.
But though he and his team had made progress on confirming the nature of the disease, figuring out how to treat it was a different matter. Administering potent anti-epileptic drugs, using psychoactive medicines like selective serotonin reuptake inhibitors, and employing electroconvulsive therapy had all failed. Even placing headphones on subjects and exposing them to new music designed to cancel out the super earworms playing in their heads—a method roughly analogous to the way out-of-phase sound waves could produce destructive interference and a “dead spot” of quiet—also hadn't worked. Either the treatments they'd tried were simply ineffective—or they needed to use stronger doses. But there was no guarantee a dose powerful enough to work wouldn't also cause permanent damage to the patient.
Then a memory stirred inside him. It was something one of the victims of that tragedy at the Homeland Security meeting said just before the attack via Muzak...
For a long time Steaman mulled over the idea—unsure whether it was a lifeline or just a futile grasp at another straw. As he thought of ways to implement it he chuckled slightly at the tinge of black humor inherent in this method. But if his idea worked, people wouldn't care if it seemed ridiculous...
"How are you feeling today?"
Scheidt pushed the breakfast tray away and forced a grin. “I'm still getting used to the fact I've lost nearly a month of my life."
Steaman nodded sympathetically from beside the hospital bed. “But the treatment did work. We believe you'll make a full recovery."
"I appreciate what you've done, doctor. I just wish you could do something about the side effects."
"We hope they'll eventually go away. It was necessary to treat you with the strongest ‘medicines’ we could find. As we discussed yesterday, one way a person can try to get rid of a conventional earworm is by thinking of another, equally catchy tune. The risk, of course, is that the new tune will simply replace the old one and become an earworm itself.
"However, each of these super earworms was so tenacious that having you and the others listen to a single piece of music wasn't enough to dislodge it. Not only did we have to expose you repeatedly to a large number of these other tunes, but we had to use the most powerful ones we could find—like the catchiest jingles used in commercials or the most unforgettable TV show themes from what some consider the ‘golden age of musical schlock’ in the 1950s, ‘60s, and ‘70s."
The scientist kept talking, but Scheidt's attention wandered back to the struggle going on within his brain. He tried once more to drown out the vapid melodies echoing in his consciousness by recalling and concentrating on works of infinitely greater musical quality. Deep within his mind he played Handel's “Hallelujah” chorus . . . the arresting arpeggios of Bach's Prelude in C Major from Book I of The Well-Tempered Clavier . . . the surprising Andante from Haydn's Symphony No. 94 . . . the fanfarelike opening measures of Mozart's Eine Kleine Nachtmusik . . . and Beethoven's stirring setting of Schiller's “Ode to Joy."
But even those masterworks weren't powerful enough to dislodge the tunes tormenting him. Over and over the “therapeutic” music stuck in his head made him picture a white disc-shaped antacid plopping into a glass of water . . . listen to a grammatically incorrect statement describing how a particular brand of cigarette tasted “like” it should . . . and ponder the claim that by applying a certain cream to his scalp a man could induce nubile young women to run their fingers through his hair.
Those jingles competed with theme music from ancient TV shows. His mind ached after listening again and again to the stirring tale of intrepid castaways on an uncharted desert isle . . . the story of a large blended family with six saccharine siblings . . . a friendly invitation to talk to a loquacious palomino . . . and the banjo-laced ballad about several reluctantly heroic gamblers in the Old West.
But worst of all were the songs whose one-time popularity was an affront to anyone with the slightest musical taste. There was the honeyed lament for a lost lover abducted by angels . . . the rhythmic request for information about what person released a pack of canines . . . a young woman crooning to the individual who'd illuminated her existence . . . and others even worse. Sometimes they all swelled up together in a brain-splitting cacophony that made the most dissonant works of Schoenberg, Bartok, and Penderecki played simultaneously sound like a single first-grader singing Pop Goes the Weasel.
As a hymn to global harmony lisped by multicultural dancing dolls at a West Coast amusement park reverberated inside his skull, Scheidt wondered if the cure was worse than the disease.
* * * *
"...and in a moment I'll turn the microphone over to a real American hero!"
The room was packed with cameras and reporters for this important news conference. Nearly everyone there sported a small pair of newly mass-produced electronic earplugs that filtered out all but the narrowest range of frequencies needed to understand human speech. As he spoke the president showed some of his old vivacity, emphasizing the latest positive news. More and more victims were recovering after receiving the “Steaman Treatment.” Countermeasures against new infections were so effective only sporadic outbreaks were now being reported.
The Chief Executive continued, “Though the perpetrators of this cowardly attack are still unknown, we can take heart from our successes in thwarting their despicable deeds. The public servants and ordinary citizens who have responded so well in this crisis deserve our gratitude. They have all shown the enemies of freedom how resilient we Americans are!"
Steaman watched the multiple large TV monitors lining the room showing him standing beside the president on the podium and pondered the irony of his situation. The government had decided to cast him as the nation's savior—ignoring the inadvertent contribution his research likely played in producing this disaster.
The president concluded, “But despite dealing with his own disability, Dr. Steaman persevered until a cure was found. Now I'll let him update all of you regarding the latest developments on eradicating this plague."
Steaman watched countless pairs of hands applaud him as he replaced the president at the lectern. His images on the scattered TV monitors showed him nervously adjusting the knot in his tie. As he shuffled his notes, the neuroscientist thought for a moment about what had brought him and the nation to this moment.
Nature had played a cruel prank on him—destroying his other career as a part-time concert pianist by making him go deaf at about the same age as one of his musical idols, Beethoven. But he'd adapted—learning to read lips so well a casual observer wouldn't even realize he could hear nothing. And his personal loss had motivated him to discover all he could about how the brain processes music as a substitute for his inability to ever hear it again.
But as he started to speak, Steaman's attention was caught by a sudden transformation on the TV monitors. Their screens flickered—replaced by dramatically different images.
As those myriad displays sucked up more and more of his attention, from the corner of his eye Steaman glimpsed the president's mouth sag open. Drool trickled from its corners as the nation's leader and everyone else in the room studied with mounting fascination the hypnotic pictures emanating from the TVs. Like rigid victims staring at Medusa's smiling face they helplessly absorbed those swirling kaleidoscopic hues into their minds—petrified by hallucinogenic images now forever imprisoned within and endlessly repeating inside their brains.
Elsewhere across the country and around the world, almost everyone watching the live feed of that news conference on their own TVs grew equally spellbound as their eyes locked on the deadly new program that replaced the scheduled one. Those fortunate enough to be away from a television during the first of this latest wave of terrorist attacks would soon learn a newly coined term describing the weapon that simultaneously paralyzed millions of their fellows.
Surviving experts on how the human brain processes visual stimuli would dub it an “eyeworm."
Just before the surreal sights flooding his mind from the TV screens erased his sanity in an eternal nightmare of shifting grotesque colors and shapes, Steaman lamented Nature's last joke on him. He knew with crystal clarity that he felt the agonizing effect of those maddening images more intensely than anyone else in the crowded room. Just as nonmusicians were less affected by earworms than individuals with musical training and talent, those with impaired vision were less tortured by viewing an eyeworm. All of his fellow victims here had those paralyzing pictures on the monitors either diluted by being filtered through glasses or contact lenses, or they possessed at best merely normal eyesight without those aids.
But although it had heartlessly deleted his hearing, Nature had left Steaman's uncorrected vision much better than 20/20.
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Novelette: FARALLON WOMAN by Walter L. Kleine
"Relativity” applies to all kinds of variables....
I gathered my courage and said, “Tara, will you marry me?"
The ring waited, neatly wrapped and hidden. It had been waiting for a couple of months. Now that I'd gotten the words out of my mind and through my mouth, it seemed so easy that I wondered why it had taken me so long.
Tara Farallon looked across my dining room table, past low-burning candles and almost-empty wine glasses, smiled the quiet, mysterious smile that seduced me six years ago, and said, “No."
"No?" I wasn't surprised and didn't know why. Stunned. That was it. Stunned, but not surprised, if that makes sense.
Her smile became oddly, differently, more mysterious. She came to stand behind me, cradling my head between her breasts as her hair fell like a veil over my face. “You want to know why, Jack,” she said tenderly.
I tried to say, “Yes,” and the word stuck in my throat. Her hands were cool and gentle, caressing my forehead, down my cheeks, and across my shoulders.
"I can't tell you,” she said, sad and frustrated, as it had been at first when she spoke longingly of her lost memories—the part of her life that was simply . . . gone.
"You don't have to,” I said, hearing myself as if someone else was talking.
"I know,” she said. “That's what makes it so hard.” She squeezed my shoulders, and squeezed again, as if she felt my tension and couldn't let go until she'd kneaded it away.
She walked to my wide front window and silently looked out on the lights of Berkeley, San Francisco, and the Golden Gate Bridge.
A ship moved slowly across moonlit water.
Pale nightglow outlined her body, while flickering highlights danced across the curve of her back as the candles guttered toward extinction.
Unable to speak into her silence, as if it was something private and sacred, I remembered our first meeting....
* * * *
Sandy Applegate, the director of Project Black Box, had called a staff meeting Friday afternoon. Sandy's official, visible job is with Project SETI. Ten years ago, she'd put together a string of stray radar tracks that others considered “glitches” and realized that a starship had crashed in the Pacific, five-hundred-some miles west of San Francisco. The top-secret replacement for the Glomar Explorer fished it off the bottom—and Project Black Box was born. We all had “normal” jobs and worked at Black Box in our “spare” time.
Roy Barker, our head of Security, was present, frowning. Not a good sign,
The meeting was the shortest in the history of the project. “Look,” she said, “we've been working insane hours for ten years. Morale is shot to hell. I don't know why the staff divorce rate isn't 80 percent instead of zero. All we've learned is that this wreckage really is an alien starship. Henceforth, no one will work nights or weekends, unless that's the only time you can be here. Everyone will take the full vacation they're entitled to, including accrued back vacation. There will be no staff cuts, but no new hires. If anyone has problems with that, make an appointment to talk to me on Monday. I want everyone out the door by five, except night security."
Roy said, “All existing security regs remain in place."
Free translation: The spooks in D.C. were tired of pouring money into a project that produced no results. The budget and staff cuts would come later. Hell, some idiot might decide to make it public!
The idiots apparently didn't realize that studying Our Bird had sent most of us off in directions we wouldn't have taken if we weren't trying to figure out how the thing was made and how it worked.
I went home, spent Saturday walking the hills of Tilden Park, reached a decision to stay with Black Box until they threw me out bodily, and went to church for the first time since Black Box began.
* * * *
Emma Strom pushed her way through the post-service crowd, coffee cup in hand.
Em and I almost became lovers, years ago, before we came to our senses and she moved north to some hospital or other to head up a research and rehab department for patients with traumatic memory loss, and then moved back . . . but somehow, one way or another, our almost-relationship gave each of us something we needed. I'm still not sure what it was, but it was real. I hadn't seen her in years.
She said, “Jack, I'd like you to meet Tara Farallon."
Only then did I realize that someone was with her—a thin, exotic-looking woman with long, flowing, midnight hair, wearing a short black dress and flat shoes. She was lugging a shoulder bag several times the size of my briefcase as if it didn't weigh a thing.
Tara smiled, and I was lost.
Em said, and I hardly heard her, “Tara's my prize patient. The Coast Guard found her near the Farallons, miles from land, stark naked, the only survivor of a party boat that blew up and sank. It's a miracle she didn't drown or die of hypothermia like the others. She had no memory, no language but animal grunts—nothing."
I vaguely remembered hearing about the “Farallon woman,” back when I was a lot more concerned with whether we'd be able to fish Our Bird off the bottom of the Pacific without anyone figuring out what it was.
"Yeah,” said Tara, with that smile, “I couldn't even dress myself. Would you believe a month to learn how to fasten a bra?"
"But she learned fast! I think it was a block, not total loss of memory—that only happens in bad fiction. Some of the blocks are still there. We keep working on them."
"Em's my saint and savior, like Helen Keller's Annie Potts."
Em has the gift of saving people. Maybe she saved me. I'm not sure from what, but that's what it feels like when I think of her, like in our relationship she was the visiting savior who came, did what was needed, and left. I've often wondered whether I did something similar for her. I hope I did.
She said, “It took Tara more than a year to relearn, or remember, language, but since then it's like she sees the title of a book and knows what's in it."
"I read fast,” said Tara. “I expect to get my Ph.D. in history next June. I'm dealing with the final formalities. I've gotten really interested in math and physics, which drives my history profs nuts. They keep muttering about ‘perpetual student’ and stuff like that, but I think life should be about learning everything! I'm having trouble with technical terms and words. It's like there's a block, or I've gone off in some other direction, or maybe too much has changed while my memories were lost in left field."
Em said, “I was going to call and invite you to lunch, Jack. I remember how well you explain arcane concepts. I think you could help Tara, if your research leaves you time and hasn't gotten so secret you can't talk about anything but the weather and politics."
My talent for explaining the arcane is an unwritten part of my job at Black Box. I'm the guy who can help anybody talk to anyone else about anything, never mind whether it's in my field. I said, “Lunch is on me."
The strange thing was, Tara understood at once that I couldn't mention where I worked, other than my visible position as a part-time lecturer and researcher at Cal Berkeley. Some of the “research” I do through Cal and the Lawrence Livermore Labs—which allows me to “invent” or “discover” what we learn from Our Bird—is classified, which makes good cover for my time at Black Box.
We had lunch at a nice café in Kensington, not far from the church. Tara's huge shoulder bag contained a laptop and books and papers about molecular-scale miniaturization of chip circuits, like she was going after simultaneous Ph.D.s in particle physics, chemistry, optics, fractal geometry, chip design, and related fields, a strange but interesting mix of the theoretical and the practical. I didn't tell her—then—that nobody could do it all. I did ask why someone who presumably once had so much talent and knowledge didn't have fingerprints on file somewhere.
Tara shrugged, sadly. “We looked. Best guess is that I used to be Doris Marie Black, who ran away from an abusive foster home and vanished. She learned like I do and wanted to know everything, which her foster parents didn't approve of. She apparently took their car and drove more than 150 miles—without driver's ed or a license!—before running it off the road and down an embankment. They found footprints in her size, but no sign of her. She had no fingerprints on file, or some idiot tossed the records after she vanished. I don't think I was Doris—but no one knows. That was when Em decided to legally adopt me, since I needed a real mother to replace the one I can't remember. I bless her every day of my life."
It seemed natural to invite them to my home to continue the lunch discussion.
Em had “other commitments."
Tara accepted happily.
When we walked in the door she said, in the manner anyone else might ask for a glass of water, “I really don't like clothes. Do you mind?"
I said, “Hey, this is California.” I didn't think she meant it until she shed her dress the way you'd expect a visitor to take off an overcoat. But when she did . . . well, I couldn't very well change my mind. The strange thing was that her body language told me she meant it exactly as she said it; that she wasn't coming on to me and didn't expect me to come on to her. She didn't give me time to think that I'd never met anyone who was more naturally dressed nude than clothed.
I shed my tie and unbuttoned my collar.
She said, “When it gets warmer, we can go to nude beaches and talk there. You've been to them, haven't you?"
"Uh, no."
"There is nothing, absolutely nothing, like lying on the sand by the sea, letting the sun and wind kiss your skin.” She opened her computer and a couple of books on my dining room table. “What I don't understand is..."
We talked about odd bits and pieces of esoterica of fractal geometry, chip design and manufacturing techniques, molecular chemistry—stuff that's my passion—and kept going and going.
About two am, she put on her clothes and went home. Only then did I stop to think about the strangeness of spending almost twelve hours with a nude woman—a very erotic nude woman!—without considering it a sexual experience. It wasn't that she wasn't sexy, or that I didn't respond to her, just that we didn't do anything about it, no more than we would have had she been fully dressed. The really strange thing was that it seemed so natural, as if we'd known each other all our lives.
And, when I could take time to stop and think about it, that sense of something exotic when I first saw her was very real. She mentioned casually that one of the reasons they thought she might have been Doris Marie Black was that to all appearances she had parts of many races in her genetics, and Doris was of very mixed ancestry. Tara looked like she had a little of just about all the peoples of Earth in her. Her skin was an interesting shade of copper, which I'd assumed—until I had time to think about it—was a product of time spent under the sun. Some of it might be . . . but . . . I wondered, and decided to ask no questions she couldn't answer.
Three months later, we visited the Red and White Beach.
She was right.
After that, when she came to my house, I took off my clothes, too.
On the night she got her Ph.D., we made love.
She didn't put her history Ph.D. to professional use, but started using the math and physics we discussed long before she got her second Ph.D.
She never asked about my classified work, not once. I didn't ask about hers. I learned of it through questions she asked in our long discussions of the mysteries of the universe we'd dedicated our lives to exploring—questions that could only come from such a source.
Her work was so brilliant, her recognition so instant, that I wondered whether she'd once been part of some project as black as Black Box.
I mentioned her to Roy.
Roy had heard of her and checked. He said he couldn't find anything. That might mean there was a project, somewhere, even more secret than ours. If there was, I couldn't imagine why they hadn't come to get her long ago . . . unless maybe they had, but of course she could no more talk about it than I could talk about Black Box.
* * * *
I stared at Tara's shadowed, seductive back, all the questions I couldn't make myself ask stampeding through my mind:
Is there someone else?
What about us, now?
Why?
And so on.
She broke the long silence, facing the window, arms crossed under her breasts. “Jack, I think this isn't the right thing to say, but I don't know what else . . . how else . . . Jack, I wish you hadn't asked. I'm honored; touched; I love you more than I can believe, more than you could believe if I had words to tell you. I want us to go on just like we have, but I don't know whether—well, I think I can, but I don't know whether you can."
I got up and went to stand beside her, feeling like I walked in a dream, or in numb, unfeeling weightlessness. “Tara, I wish I was half as good at understanding the mysteries of relationships as I am at solving the mysteries of the universe."
She leaned against me, inviting the hug I desperately needed to give.
"I don't want to lose what we have, Tara."
"Nor do I,” she said, long minutes later, and more long minutes before we let go.
I poured the rest of the wine, and we sat and stared at each other until the candles guttered into darkness.
Somebody must have once said something like, “When you can't think of anything to say, make love."
We did.
Long, slow, intense, and then a second time before we could come down from the peak of the first.
As I drifted off to sleep, our bodies entwined, she whispered in my ear, or maybe I dreamed it, “Jack, maybe you should quit that thing you're doing."
And I replied, or dreamed, “Yeah, maybe . . . it's been slow..."
Which I didn't remember when the Monday morning alarm drove me out of bed.
"Jack, can you take the day off?"
"No, love."
"I'll fix breakfast."
* * * *
I remembered the dream (or had it been real?) while inching along with rush-hour traffic on 880, on the way to Black Box.
And wondered how I could have been so blind for so long.
All the times we've gone over the radar scraps of the descent trajectory of our starship, never once had I or anyone I knew found a suggestion of an escape capsule launch or bailout. We found no evidence one had existed, so we assumed the pilot must have escaped in space and been rescued, ignoring the possibility that they had something we wouldn't recognize as escape gear—or that they had something radar couldn't track.
Why should we have assumed it would be like something we'd design?
The track passed near the Farallons at 10:17 pm, July 3, 2003.
I'd never asked Tara the date she was found swimming amidst the wreckage of that party boat. I knew it was summer of ‘03. That always seemed close enough.
"My God,” I muttered at the windshield, “I'm sleeping with the pilot!"
And then, as traffic moved a few feet, I made myself back off. I didn't know Tara was the pilot. All I had was a series of improbable coincidences, which were not without other explanations. More probable than that she was an alien starpilot.
And still, I knew she was the pilot as surely as I knew every curve of her body—a knowledge that could not have come of lesser intimacy.
Amnesia?
God!
Even Em had said, the day I met Tara, that total loss of memory happened only in bad fiction! She said Tara had blocks she had to overcome, which made sense—until now.
My beloved Tara took her last name from the label the hospital gave her—the Farallon woman—and chose her first name herself.
Tara.
Terra.
With full memory of everything she'd lost, she took the name of my world!
The problem was how to tell her I knew without sending her running.
The problem was how to get her into Black Box without telling anyone who she was.
The problem was how to put her in a position to use the equipment in the ship, if it still worked, to contact her people so she could go home. Much as I wanted to spend the rest of my life with her, I loved her too much to keep her here if there was a way she could go home—her home.
The problem, if anyone so much as suspected who she was, was to convince Sandy—and Roy—that she couldn't tell us anything; that it stood to reason that any starfaring culture would have a prohibition against interfering with the natural growth of a primitive world. To convince people that by her standards we were techno-aborigines.
I thought of all the exotic ways she—and her face and body—were different, but nothing that couldn't be a result of mixing the varied genetics of Earth.
Would intelligent lifeon other worlds develop so close to the way it had on Earth?
I had no way to know. It made engineering sense that intelligent, tool-creating beings would evolve toward bipeds with opposable thumbs and stereoscopic vision, but there were a lot of ways such a being could look.
I zombied my way through the day.
I checked the bits and pieces of descent trajectory radar tracks one more time.
There it was.
A minuscule, barely detectable, abnormality at the point where ballistics might splash an uncontrolled escape capsule in or near the Farallons, and another one farther on that could put a controlled escape capsule anywhere from west of the Farallons to well past the coastline, depending on how much power, control, and range you assumed.
I looked at the images we'd gotten from scans of the black boxes we assume had something to do with the controls, and decided they were massive circuit architecture on a scale so much smaller than anything we've achieved that we couldn't read the circuits.
And . . . I wondered whether anyone—like Roy—might have had the same thought, long ago, and looked. If so, they found nothing, or kept it secret and let Tara live her life on Earth. Maybe they wanted to see what she'd do on our world. If Roy looked, he might not take the chance that while we could keep the ship secret, there was no way to keep things secret if a pilot was identified . . . but . . . I had no way to know. For sure, I wasn't about to reveal her!
I called Em and asked the date Tara was found. I said I wanted to buy her a birthstone ring. Since she didn't know her real birthday, the day she was found would have to do.
Em said, “It was July 3, 2003. 10:37 pm. Buy her a nice ruby. That's the July birthstone.” She rattled off the names of several stores that had “good stuff.” She wears very little jewelry, always in excellent taste, but keeps up on the best stores because sometimes it's important to her patients.
I called Security. Roy was on-site and could see me at four forty-five.
In his office, I said, “Roy, remember me asking you whether you could clear Tara Farallon?"
He leaned back in his chair and nodded.
"I've been thinking—” I hesitated, almost ready to not ask the question, couldn't think of a way out now that I started, and continued, “Tara works in circuit size reduction."
"Brilliant work, Jack."
"Yeah, Roy. I've listened to Tara thinking out loud about her problems. I think she could help us with the black boxes. There's no point suggesting it unless you think she can be cleared."
Roy leaned forward, put his elbows on the desk, and rested his bearded chin in his hands. “I think so. We'll have to go on her record since she was found. She's clean, but it will take special approval from a lot higher than me. I'll need a request from Sandy. Why don't you ask her?"
I caught up with Sandy in the parking lot and explained.
"Sure,” she said, pausing at her ancient BMW. “She can't tell us less than we already don't know. I'll talk to Roy. You haven't said anything to her, have you?"
"God, no!"
"Don't. Better any invitation comes through the usual channels."
* * * *
The “usual channels” take time, so I resigned myself to patience. I'd done all I could—all I dared—for now. Still, I felt impatience to get home, as if I could pick up the phone and tell Tara all about it.
Sure.
I didn't rush, and stopped at a shop Em recommended to buy Tara a lovely ruby birthstone ring.
I walked into my house and found Tara in the kitchen, wearing a midnight blue silk robe, unbelted, which swirled and flowed around her body as she came toward me. “Surprised?” she asked, practically dancing.
"Uh—yeah.” If she was erotic nude, in that robe—oh, God!
She said, laughing, “I decided I'm spending too much of my life with my head stuck in a computer, tilting at the windmills of the mysteries of the universe, when I haven't seen all of this world. I really ought to find out what the rest of it's like. I decided that there must be some clothes, somewhere, that I enjoy wearing, so I went shopping.” She swirled into my arms and everything was silk and Tara and a smother of kisses.
I almost said, “We've been shopping together—” when she let me up for air, and then heard what she was really saying. “You didn't go to work today?"
"Nope. I called in and told them I needed three months off. They said no, so I resigned. They screamed, so I told them I'd give them another three weeks if they gave me this week off. Then I called AMD, where they fell all over themselves offering twice as much as Intel's been paying me, with time off whenever I want it. I told them they'd hear from my agent, and called Joan Pierce. She said she'd be delighted to represent me and was sure she could get me much better than AMD offered. God, Jack! You can't imagine how weird it feels to discover you're a hot property! Then I went shopping. All day! It was fun! I found this. Like it?” She danced out of my arms and struck a deliberately bad imitation of a Cosmopolitan cover pose.
"Like it?” I got my breath back. “I love it, Tara."
One more piece of the puzzle fell into place—maybe. I'd always wondered about her aversion to clothing. I wondered still more when I realized she didn't have amnesia at all—just a head full of memories she couldn't share with anyone on this world, in a language that would be animal sounds to us. If her people were a space-living, not just a space-going race, there might be no need for clothing. On a spaceship or station you could control temperature for constant comfort, so why waste space or mass on clothing or use energy to clean it? Who in our sexually uptight culture would expect that?
She was saying, “I'll have to wear something under this when we entertain. I tried belting it, but it doesn't stay closed."
"Uh, yeah, I noticed,” I said, weakly.
"Come take off your clothes while I finish dinner. I bought wine. They said this one was exceptional. Maybe I'll get drunk tonight. I suppose I ought to find out what that's like.” She pulled off my already loosened tie and started on my shirt buttons.
I said, “Drunk is fun at night. No fun in the morning."
"If I have a hangover, you can go to work and let me suffer in solitude. Em told me that's better than inflicting your moans on someone else."
I sat with my back to a glorious sunset, sipping an astonishingly fine St. Francis Merlot, watching Tara and the robe finish dinner. I was struck, as never before, by the pure alienness of her, realizing all the little clues I'd overlooked and absorbing their meaning.
What woman of this world, knowing the cost of silk and the difficulty of getting grease stains out of it, would wear that robe while cooking without an apron? And something about the way she moved, or the way the robe moved on her body, or maybe it was a sense that she and the robe were two very separate things that happened to be in proximity but didn't quite mesh . . . I don't know. I was so conscious of who and what she was that maybe I was seeing things.
After half a glass of merlot, I picked up the phone, called Sandy, and asked for the rest of the week off and a three-month leave of absence starting in four weeks. She approved the request in a manner that said she wished I'd resign and reduce her budget.
Tara placed a steak in burgundy mushroom sauce before me. She kissed me, thanking me for making that phone call as words never could.
After dinner I gave her the ruby ring, and we made love for hours.
* * * *
Tara meant it literally when she said she wanted to “see the rest of the world and find out what it's like.” It was strange, at first, watching the alienness of her take in my world and make it part of her, but after a while it seemed perfectly natural and normal. Or, perhaps, as she absorbed the cultures of Earth she became less alien, less strange . . . and still, the strangeness of her that I found so wonderful didn't change at all.
She had a gift for traveling economically, discovering, among other things, the “courier flight,” used by businesses that want confidential papers or contracts to get halfway around the world overnight. The deal is that the courier company buys the ticket, but a person has to go with the papers, which, officially, are their luggage. You pay a little for the privilege of being the person. A few days or weeks later, you take another courier flight home, meantime being free to go anywhere within range of your destination. There were fewer courier flights now, with all the security regs and the inroads of budget airlines, but they were available if you knew where to look. There was rarely a need for two people to go to the same destination, but Tara had a gift for finding a cheap ticket on the same flight, which worked almost as well as two courier tickets to the same place.
She'd read every book about traveling cheap ever printed and knew every hostel at every destination. Some were places I'd never have stayed by my choice. That didn't matter, when they were her choice.
We saw standard and nonstandard tourist attractions, places few tourists ever heard of, museums, arcane libraries, visited assorted institutes of science and research, and met professional colleagues we knew only from phone conversations, their books, or papers in professional journals.
And beaches—!
If there was a beach, Tara knew about it—especially if it was a nude beach. She was happiest on those, or where she could be topless. On the French Rivera, she convinced me to try wearing a thong. I spent several days feeling twice as naked as I ever did on a nude beach before getting used to it and internalizing that this was perfectly normal—here.
Tara tried the clothing of every land we visited, and found a few things she sort of liked.
We made love every day, often in the strangest places. It wasn't that she was a danger-freak who wanted to do it in elevators or anything like that, just that when the opportunity arose and we felt the urge, we did, as naturally as breathing—and it was wonderful.
It wasn't all courier flights. Sometimes we'd be gone a month or two.
She kept in touch with Joan Pierce's negotiations on her behalf.
I checked in at Black Box by encrypted e-mail, realizing by my lengthy absences how little was being learned and how little progress was made. I began to wonder whether there was any point to staying with it, and realized that something in me demanded that I had to.
Tara mentioned—once, casually—that Joan could get me a lot better than I had now, if I'd let her.
Three months became four, then five, six, and seven. I was glad I could take leaves from my visible jobs and had inherited enough for independent semi-wealth. I wondered how Tara had saved enough to cover her end of the expenses, even with courier flights, hostels, and other economies.
One warm evening on a Tahiti beach, Tara's cell phone rang. She said, “Oh, hi, Joan,” listened for ten minutes, and said, “Good. Do it.” She put the phone away. After a moment she said, very softly, “Got what I wanted. Time to go back to work, Jack, my love."
"What was it you wanted, Tara dearest?” She'd never said anything specific except wanting “a good place to work and enough money."
She put a finger to her lips. “After I have a signed contract, love. Let's see how soon we can get a flight."
* * * *
We landed in Oakland late Friday evening, had a lovely night at my place, and spent the weekend at the Red and White Beach.
Monday morning, while we stowed our camping gear in my old Mercedes, Tara said, “I'll be gone for a while. I'll call when it's final."
I went back to Black Box, wondering whether “what she wanted” would take her away from the Bay Area, away from me. I decided—almost—that if it did, the hell with Black Box. I'd call Joan Pierce and ask her to find me something where Tara was.
Black Box seemed more alien than Tara had ever been—not the ship itself, but the project. It was as secret as ever, but minus another half-dozen people who'd left without being replaced. If this kept up, the only research would be done by janitors.
I tried to tell myself that nothing new had been learned while I was gone because I wasn't there, and knew better.
I spent my first day back prowling through the carefully restored wreckage, not needing to look at the neat labels telling what we thought each part was, the larger red notices posted where parts had been removed for study in someone's lab, or the anachronistic lights we'd taped to the overhead so we could see what we were doing.
I tried to visualize Tara in this ship.
It wasn't a large space for a woman to live.
One very small cabin had two seats and a table on a human or humanoid scale.
A second tiny cabin, aft, had a small bunk for one, a bathroom clearly meant for humans or humanoids, and what appeared to be a kitchen, though we hadn't found a trace of food. What was left of the control room—what we assumed filled that function—was clearly designed by and for beings of human or humanoid scale. The piloting seat would be perfect for Tara, the controls the right distance for her arm-reach.
In an apparent cargo area, we'd found sealed containers we couldn't open. Imaging suggested they were filled with circuitry. We hadn't gotten a go-ahead to cut one open, lest we destroy something of immense value, like a cure for cancer or some damn thing, so one section of the project spent its days trying to decide what was the lock and how it opened.
Aft of that, a much larger section, about half the ship, was filled with solid plastic, a molecular combination we'd identified without gaining the slightest clue how it could be fuel. From positioning and proximity to the drive—what we assumed was the drive—it had to be fuel.
And the drive, where I spent my days—a set of cubes and ellipsoids, some connected, some not. The tail of the ship was seared and fragmented, evidence, we thought, that some crucial part of the drive had blown. I could close my eyes and feel how it worked, but when I opened my eyes I couldn't put it on paper or explain it to anyone—and I couldn't make it work.
We couldn't make anything on the ship work, even the toilet.
I stared at the drive for a while, willing my mind to make sense of it, and made the rounds of the labs, talking to old friends about what they were doing and sharing their frustration at learning so little. I gave them the same answer we've always used to justify our existence: “The real benefit has been stuff we've come up with while trying to explain this thing."
That was true. Our Bird has made us push out the frontiers of what we know in strange and different ways, paths we'd never have taken without it.
Before going home, I stood at the rail outside my lab, looking down at the ship for almost an hour. From the outside, it didn't look nearly as good as inside. It had been plucked from the ocean floor in one major piece and a bunch of stray scraps, half of which eventually proved to be part of the wreck. They found no human or humanoid remains.
It looked like some kid's model spaceship that his big brother had repaired with Scotch tape, chewing gum, and super glue. And yet, that scarred, ripped, and crumpled thing once traveled between stars carrying humans, or beings of human scale.
We were sure of that.
When I got home—God, how empty it was without Tara!—her voice was on my answering machine. “Got the first part, love. Starburst Systems. Lots of freedom and a piece of the action. Joan's an awesome negotiator! I'll see you when I get the second part. Soon, with a little luck. Lots of kisses—you know where. Bye, love."
Starburst was a hi-tech startup working on sub-nano circuit architecture, recently founded by Mack Blumenstein, Tammie Li Jones, and Mel Fong, old friends who once worked at Black Box. I felt a rush of warm nostalgia for the oddest, most creative trio I've ever known, followed by equally warm pleasure that Tara would be working for people who'd understand her genius no matter what direction it took. I wondered where they'd found the kind of money Tara wanted.
I stayed up past midnight, hoping she'd call.
The next evening, after a “normal” day of teaching a seminar and doing my official research, I fought the start of evening rush-hour traffic down 880 to Black Box, tried to work in my lab, couldn't, and went out to stare at Tara's ship again.
After half an hour I swore under my breath and went down to the work floor, into the wreck. Tony and Ardis emerged as I entered, carrying another piece of what we thought was the communication system. “I think we're getting close,” said Tony. He's been saying that for years, and still sounds as convinced as the first time. I suppose that's how he keeps his faith—or maybe his sanity.
Whatever works . . .
I mumbled something, entered the ship, and went to the place I'd avoided yesterday—the bridge.
Once, I spent endless hours there, looking for a connection between the “instrumentation” and the drive.
Since I realized what Tara was, I hadn't been able to go through the hatch.
The bridge had taken the impact. More than anywhere else, the Scotch tape and super glue—and a lot of chewing gum—showed.
I stood behind the chair—which looked the right size and shape for her—and stared at the flat panels (twisted and torn apart in the middle and patched together with very visible seams).
They had to be screens.
A smaller, similar, overhead panel was intact but just as mysterious, just as dead.
The angled console (three pieces patched together), with bumps and grids and squares and circles, had to be controls that would bring the ship and screens to life—if it had power.
The control yoke was the only thing, other than the human-scale furnishing, that bore a clear resemblance to anything we knew. The yoke looked like it could bolt directly onto the control column of any aircraft now flying and look more mundane than anything Industrial Light and Magic would devise for a Star Wars film.
I tried to imagine Tara in that chair. For a vertiginous few seconds, I could feel her presence as a psychic force, something that abruptly made this cabin as uniquely hers as the kisses with which she so often covered my body.
I blinked, shook my head, and tried to imagine—again—what would happen if I asked, “Tara, is this your ship?"
I'd been through that conversation in my head a million times, fantasizing everything from, “I suppose it could be. I don't remember a thing,” to, “You've got my ship? Let me help you make it fly again!” None of the fantasies, I was sure, would be real . . . but I kept hoping her response might be something in the direction of the latter.
My cell phone buzzed. Sandy said, “Jack, can you come to my office?"
"Sure."
I wasn't doing anything useful. I wondered whether I should tell her I'd had it with Black Box and resign, while knowing I couldn't walk away from something that had once been Tara's.
I entered Sandy's office.
Tara sat in a government-issue executive guest chair, smiling her “I've got what I want” smile. She wore a softly draped black dress I'd never seen. It looked a lot like her midnight blue silk robe, except that it stayed closed.
I said, “Oh, hi, Tara,” and managed to do it without showing my shock.
Sandy smiled professionally and said, “Dr. Farallon has agreed to join us as a consultant. She may be able to help decipher the microcircuits—or whatever those things are. I thought that since you two know each other so well—” A hint of knowing smirk in her smile, “—you might want to show her what we've got."
"Of course,” I said, offering Tara my hand.
She whispered in my ear, as Sandy's door closed behind us, “Told you I got what I wanted, Jack. One day a week here, and Starburst picks up part of my salary in return for the benefits of whatever I learn."
"You should have gone into business administration, my love."
"Nah. That's no fun. You hire people like Joan to do that. You should try it."
I said, “I've been thinking about it. Did Sandy tell you what we've got?” Traditionally, new staffers weren't told what they'd be working on until they saw the ship.
"Classified chip circuit architecture, ‘from an unknown source.’ Sounds like government-sponsored industrial espionage."
"Got a surprise for you,” I said, and opened the door onto the walkway that looked down on the ship.
"Oh!" she said, sounding like she'd been kicked in the stomach. Then, quietly, anger and disgust underlying every word, “You've spent almost twenty years of your life on a fucking aircraft accident investigation? Whose is the damn thing, anyway? Iranian? They don't know shit about chips!"
Well, I was right.
Reality wasn't any of my fantasies.
I put my hands on her shoulders and said, softly and with more passion than I thought I still had for Black Box, “Tara, look again. That ship is from nowhere on this Earth."
"Oh?” She grimaced and stiffened under my hands. “You're not kidding, are you?"
"No, Tara."
She turned to the rail, moving out of my grasp. I followed her motion with one hand resting lightly on her waist. She stared for a moment. “I never paid much attention to aircraft design, except that the shuttle sitting on its launch pad looks a bit like a 767 that should go to Weight Watchers. Sorry I snapped. Too much build-up for too much letdown, I guess. Let's look at the circuits."
"You get a tour of the ship, first,” I said.
She grimaced. “So it's a ship. I came to see the circuits."
"Okay. The tour can wait. We'll go see Tony and Ardis.” Despite her reaction, I was more convinced than ever that it was her ship.
* * * *
We stayed with Ardis and Tony until after ten, surviving on snacks from the machines and killer coffee from Ardis's stained Chemex.
Tara blew them—and me—away with her knowledge of current advanced work in chip design and the imaging equipment needed for design and quality control. She never said we were working with obsolete equipment, any more than she said she was the pilot of the ship. She didn't need to. At times her terminology became so esoteric it seemed as if she was speaking in tongues—and I keep up with a lot more fields than my own. I'd thought I was pretty conversant with what she was into.
When she decided she'd heard enough, she said, “Give me a quick look at the ship. I need some idea how it's put together. Might help figure out the thinking behind the circuits."
Tony and Ardis went home, heads together, muttering intensely. I led Tara down the metal stairs, across the half-darkened floor to the ship, and turned on the interior lighting we'd taped to the overhead.
She stood in the main cabin, hands on her hips. “Hm!” she grunted. “Damn interstellar Learjet.” She looked at everything quickly, not as if she was intimately familiar with it from years in space, but more the way she looked at each new thing while we traveled the world—taking it all in and learning, quickly.
We went aft to the drive, which she looked at as if it was totally alien.
When we returned to the cabin with the bunk, she said, “You know, Jack, it's been too long.” Her black dress dropped to the floor as if she'd turned a switch, leaving her standing there in thigh-high stockings and earrings while she unbuttoned my shirt.
When we were done, I knew she'd told me, without words, that this was her ship, but she couldn't tell me. That made sense. One of my fantasies was that her culture had a prohibition on giving primitive cultures knowledge they hadn't discovered for themselves.
She didn't look at the bridge. Maybe she was afraid she'd give herself away. Maybe the thought hurt too much.
We drove her old Porsche 911 to the nearest decent restaurant, had dinner, and checked into the motel next door. No point driving back to Berkeley this late when we both had to be at work in the morning, we told ourselves, or maybe we'd gotten too used to motels while we traveled the world.
"I'll be gone the rest of the week,” she said, as we held each other on the too-hard motel bed, “but Saturday I want to go to the Red and White Beach so I can be naked under the sun again. God, I miss that."
* * * *
Going to work was hard.
Irrational hope that with Tara on the project we'd get somewhere warred with a sharpened sense of the vast gulf between what we knew and the technology that made the starship work . . . and, with it, a sudden inability to duck the vast gulf between who Tara was and who I was, never mind how much we loved each other.
I went to see Sandy, and asked whether we could do something about upgrading our research equipment.
"No budget,” she said, with a frustrated shrug. “The spooks don't want to declassify us, but they won't pay for what we need. Dr. Farallon is an experiment. They're going to let her take parts to the Starburst labs and use their equipment in the presence of present and former project personnel. Roy will arrange transportation and security."
When I got up to leave, she stopped me at the door. “Jack . . .” Something odd in her voice.
"Yes?"
"This is a funny question; kind of hard to ask. You're aware that Dr. Farallon was rescued the night Our Bird came down?"
"Yeah. Found out when I bought her a birthstone ring and figured that was the only date I had to go on.” I felt a funny sweat, like a new sunburn beginning to itch.
"Some of the spooks think she might have been on Our Bird."
"The impact was more than five hundred miles west of the Farallons!"
"They theorize an escape capsule. They've never found one. There's just the coincidence of dates—a long stretch if you ask me, and they admit it—but it may be why they let her into the project.” She hesitated. “You know her better than anyone.” She didn't want to ask the real question.
I shook my head and told her about Tara's reaction when she saw the ship.
"Thought so. Sorry I had to ask, but when the spooks tell me to . . .” She shrugged. “Forget I mentioned it, okay?"
"Okay."
I went back to work and found I couldn't. Oh, I looked busy, did things I'd done for years, but now I knew I might as well be a Babylonian astronomer trying to figure out the function of a calculator with a dead battery—marked with English numbers and letters.
I decided I'd stick with the project as long as Tara did, no longer. Maybe I'd follow her example and become a consultant . . . except that there was the thing I did for the project that didn't appear in my job description—helping people talk to each other about what little we learned. Maybe I could fit that into a day a week....
* * * *
Tara called on Thursday, asking me to meet her at Starburst Friday night. She said, “Your old project buddies want to take us to dinner. Bring your toothbrush and camping gear. We'll go straight to Red and White, if they leave one of us sober enough to drive."
Mack, Tammie Lee, and Mel hadn't changed a bit. Crazier than ever, if anything. It was a real nostalgia trip—and a recruiting dinner, though none of them said a word about wanting me to work for Starburst.
Tara confined herself to one glass of wine and got us out in time to make the campgrounds at Red and White before dark. She said, “I've been down here every night, all week. I found a private place where we won't have to listen to anyone else, or worry about someone stumbling over us on their way to the john."
We left our clothes in her Porsche—which sported a new bumper sticker, ALPHA CENTAURI OR BUST—shouldered backpacks with our sleeping bags, and lugged a Coleman chest with food for tomorrow. She didn't like to leave the beach once she found a good spot.
She led the way to a sheltered knoll, screened on three sides by trees and bushes but open to sea and sky. We watched the sun go down in a spectacular blaze of reds, oranges, and yellows, fading into blues, purples, and night. We didn't say much, just enjoyed nature and each other, and the light touch of skin on skin.
Some time after the horizon turned black, we made love, tenderly and quietly. Afterward, we lay on our sleeping bags, glad the night chill hadn't settled in, looking up at the stars, holding hands.
"Which star is yours, Tara?"
I couldn't believe the words had escaped my mouth.
Her hand tightened on mine and relaxed.
After a long silence, she said, “I don't know."
Anyone who knew her less intimately would not have heard the pain and longing in her voice. I squeezed her hand gently.
"I'm sorry, Tara."
"Have you told anyone?"
"No."
"Don't."
"Never, Tara."
Another long silence. “How long have you known, Jack?"
"The day after you said you wouldn't marry me."
She made a little sound that could have been a laugh or a sob. “I can't give you children, and the world needs your kids. You need a real wife, someone who can do that. Don't argue, not now. I know what you'll say, and what I'll say, and I don't want to. Later.” She rolled over, put her arm across my chest, hugged me, and gave me a long, silencing kiss.
"So you really are the pilot of Our Bird.” I wanted to ask what it was like to sail between the stars, but didn't want to open up the pain, the loss, she'd been feeling all these years.
"No, Jack. Nothing like that.” She laughed, a low, sad little chuckle. “I was along for the ride. You know those courier flights we took when we saw the world? I got a free trip to Kzxandarszaan for making sure the documents in the hold were delivered to the right people. We encountered a . . . the best translation is ‘anomaly’ . . . in the fabric of space. Such things are rare, but they can develop out of nowhere. It messed up the drive. The pilot headed for the nearest inhabited world where people were known to be similar to us—Earth. He said we'd try to establish high orbit, which takes no energy except keeping us alive, and wait for the emergency beacon to bring help. The drive didn't make it. We were aimed at Earth, without much directional control, at a speed that might destroy the world. All he could do was use what little power and control he had left to try to slow the ship. When he got it slowed enough that he no longer risked destroying the world, he told me to get out while I could. He said, ‘Pray that the people down there look like you!'
"People have evolved pretty much the same on all worlds, but there's a lot of variation in what ‘the same’ looks like. I was lucky. I look enough like the people of Earth to pass for one.
"He stayed with the ship, trying to slow it enough to prevent it from causing a tidal wave. He succeeded. He must have gotten out before the impact, since you found no body, but he probably died. I'd have heard, I think, if anyone else showed up with no Earth language or memories, or he'd have heard about me. My escape suit failed before I reached land. I was damned lucky to see lights on the water and make it to them. I guess he wasn't so fortunate..."
"I'm sorry.” I couldn't say anything else. I didn't know what to say to the sadness in her voice.
After a time, she said, “You want to know whether I can help you make the ship work, don't you?"
"I suppose your culture forbids giving us primitives anything we haven't figured out for ourselves."
She laughed. “You're a damn fool romantic, Jack. But that's why I love you. Nobody's thought about it, that I know of. How can it be a worry? I mean, could a fifteenth-century blacksmith fix a time-warped 767? Learn much from it? Even if Boeing's chief engineer was along for the ride?"
Her humor was contagious, as always. My image of a Babylonian astronomer punching futilely at a dead calculator flashed across my mind. I thought of the advances Tara had made in chip technology. “Well, chief engineer,” I said, “there seem to be a few things you can teach us poor blacksmiths."
"Oh, Jack! You don't understand! I'm a beach bum. I barely made it through . . . I suppose it would be the equivalent of a couple of years of junior college. Dropped out, decided to see how many beaches on how many worlds I could lie on before I got old enough that I had to get serious about life. That's all I was doing—I'm just a party girl."
"You—you seem to have gotten serious. You've shown us a few things,” I said, a bit weakly, trying to understand what she was saying.
"Hey, my love,” she said, rolling on top of me. “Think of the other side of it. What could a kid with a passable junior college knowledge of math, physics, chemistry, and astronomy do if dumped into the fifteenth century? Provided nobody burned her as a witch? Provided someone loved her, understood her, explained how fifteenth-century tech worked, and supported her crazy ideas? I always wanted to be a scientist, but I'd never have made it at home. Now, I get to be a great scientist and lie on all the beaches I want, too! This world has the greatest beaches! Ah, Jack, you can't imagine how I glad I am to be here."
I said, “I know how glad I am you're here,” and pulled her lips down to mine.
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Reader's Department: THE REFERENCE LIBRARY by Don Sakers
We read science fiction for a lot of reasons. SF can be inspiring, educational, exciting. Science fiction can exercise the mind, stir the spirit, tug at the heart, and stretch the imagination. Science fiction can make us laugh and bring us to tears; it can lead us to question our firmest beliefs or to see our familiar world from a different perspective. Science fiction can be funny, tragic, even transcendently sublime.
And besides all this, SF can be fun. This time around, I have a selection of books that are fun in a number of different ways.
* * * *
Catalyst
Anne McCaffrey and
Elizabeth Ann Scarborough
Del Rey, 256 pages, $26.00 (hardcover)
ISBN: 978-0-345-51376-2
Series: Barque Cats 1
Genres: Adventure SF, Animal Companions
* * * *
From Andre Norton's Beast Master to Alan Dean Foster's Pip and Flinx stories, faithful animal companions (often telepathically linked to their owners) have a long and illustrious history in science fiction. Heinlein's young adult books featured a veritable menagerie of flat cats, bouncers, and a Star Beast named Lummox. And there are mice, from Frederic Brown's Mitkey ("The Star Mouse,” 1942) to Daniel Keyes's Algernon ("Flowers for Algernon,” 1959). Marion Zimmer Bradley's Hawkmistress (part of her Darkover series) features a relationship between girl and hawk. Andre Norton's Catseye gives us a whole pet store full of unusual animals. Harlan Ellison famously explored the bond between A Boy and His Dog. Superman has his Krypto and Doctor Who his robot dog K-9. And by far the most beloved animal companions in all of SF are the dragons and fire lizards in Anne McCaffrey's Dragonriders of Pern books. (Oddly enough, one doesn't often see my favorite animal, hamsters, in science fiction.)
Animal companions can usually be distinguished from intelligent aliens by their relative lack of autonomy. While the animals can (and do) act independently of their human owners, it's still obvious who's in charge. Animals that evolve sapience on their own don't really fall into this category. I'm thinking here of the intelligent dogs from Clifford Simak's “City” stories, of the bears in Terry Bisson's “Bears Discover Fire,” of Cordwainer Smith's animal-derived Underpeople, and (of course) of the primates in the Planet of the Apes universe.
Which brings us to cats.
Now, I believe in revealing my biases and prejudices right up front, so let me get this out of the way at once: I am not a cat person. I am violently allergic to cats (a state which I blame entirely on them) and cats know it. In fact, they revel in their dastardly power. However, even I can't deny that cats have a unique hold on the imaginations of science fiction writers and readers.
Maybe it's their aloofness, their independence of thought and action, the way that they stand outside the rules and strictures of society. Cats are free spirits, deciding for themselves what they like and what they don't, and so are science fiction people. Or at least that's the way we like to see ourselves.
Stories involving cats are legion. Heinlein gave us Pete in The Door Into Summer, Pixel in The Cat Who Walks Through Walls, and assorted felines in To Sail Beyond the Sunset. Cats pop up all the time in Andre Norton's books. Cordwainer Smith had cats defending starships ("The Game of Rat and Dragon,” 1955) and even planets ("Mother Hitton's Littul Kittons,” 1961). In Alan Dean Foster's Cat-a-Lyst, cats were the guardians of the galaxy. Tara K. Harper's excellent Cat Scratch Fever gave a new take on the “telepathic cat companion” story. Star Trek's resident android, Data, had a cat named Spot, and in Alien Ripley very nearly sacrificed everything for Jonesie. Schrodinger's Cat may or may not be relevant here; we'll never know until we open the box.
And I'm not even going to get into the many cat-derived alien species like Niven's Kzinti or Cherryh's Hani.
In Catalyst, McCaffrey and Scarborough introduce us to the Barque Cats: essential crewmembers on every interstellar spaceship. Assisted by their human partners, called “Cat Persons,” the Barque Cats eliminate vermin, test environmental conditions, and basically keep the ships humming. Barque Cats are part of a carefully maintained lineage that goes back to the legendary Maine coon cat Tuxedo Thomas, the first cat to save an endangered spaceship.
The narrator of Catalyst is Chessie, Barque Cat and companion of a human named Janina. Chessie is pregnant—and a Barque Cat's kittens are extraordinarily valuable. Valuable enough, in fact, to tempt an old spacer called Carl Poindexter into the terrible crime of catnapping. He spirits Chessie away from the vet's office, and the chase is on.
Things get more complicated when Chessie's kittens are born. All Barque Cats are special, but Chessie's litter are exceptionally so—for they, at last, have the ability to form true telepathic bonds with their Cat Persons. One kitten, Chester, promptly forms such a bond with the old spacer's son.
But wait . . . there's also a pandemic that hits animals on many different planets. Suddenly, the government is talking about seizing all Barque Cats, possibly to destroy them. Throw in an alien cat with great powers, and it becomes a mad scramble for the Barque Cats and their human friends to save the day.
In the hands of lesser writers, this story—narrated by the cat, remember—would quickly get too cutesy to bear. But McCaffrey, ably assisted by Scarborough, is an old hand at this sort of thing . . . you know she's not going to let you down. Catalyst turns out to be a fun, madcap adventure with tongue planted firmly in cheek. Even this non-cat-person liked it. We can only hope that more tales of the Barque Cats are forthcoming.
* * * *
Brain Thief
Alexander Jablokov
Tor, 384 pages, $24.99 (hardcover)
ISBN: 978-0-7653-2200-5
Genre: Cyberpunk, SF Mystery
Bernal Haydon-Rumi has a crazy boss. And he likes it that way.
* * * *
Muriel Inglis is an ex-socialite who “made her money the old-fashioned way: she divorced it.” She's also extremely intelligent and utterly eccentric. Muriel uses her enormous fortune to fund scientific projects that no one else would touch: repopulating the Great Plains with genetically reconstructed mammoths, urban reforestation, sculpting abandoned ICBM silos.
Bernal is Muriel's executive assistant, the buffer between her and a world that doesn't necessarily appreciate her ideas. Muriel produces the dreams, and Bernal labors to bring them to reality. Bernal likes his job, and he's very good at it . . . but he has to admit that Muriel keeps him hopping.
One day, Muriel disappears without warning. Bernal sets off after her, and the trail leads to a lab where Madeleine Ungaro is at work on another one of Muriel's projects: a prototype AI space probe, one designed to carry on an autonomous search for life in the cosmos.
The probe, code-named Hesketh, is missing. And just to make things more bizarre, corpses are showing up here and there with their brains removed. As Bernal searches for Muriel and Hesketh, he learns more about Ungaro's design. The probe's artificial intelligence, it seems, was modeled after the human brain . . . and apparently Hesketh needs more models.
Brain Thief is a zany near-future romp through a landscape of unusual characters as only Jablokov could imagine it. Definitely a lot of fun.
* * * *
Total Oblivion, More or Less
Alan DeNiro
Spectra, 320 pages, $15.00 (trade paperback)
ISBN: 978-0-553-59254-2
Genres: Humorous SF, Post-Apocalyptic
* * * *
Post-Apocalyptic novels can be profound, meaningful, terrifying, depressing, awesome, even inspiring . . . but they are seldom fun. Two that spring to mind are Edgar Pangborn's Davy and David R. Palmer's Emergence, and even those weren't strolls through the park.
Get ready for Total Oblivion, More or Less.
Sixteen-year-old Macy had a normal life in suburban St. Paul, a dysfunctional family that drove her crazy, and the usual concerns of a midwestern teenager. Then her cell phone stopped working, the cable TV failed, and the Scythian horsemen rode into town to murder and pillage.
The Scythians are just the beginning. Various barbarian tribes from ancient history turn up all across North America, and half the country is ruled by “the Empire.” Cities are ravaged, populations murdered, plagues spread. With time gone wacky and the world gone insane around them, Macy and her family find themselves in a refugee camp. They decide to board the good ship Prairie Chicken on its pilgrimage down the Mississippi in search of safety and sanity.
There follows a surreal journey through an ever-more-bizarre landscape as Macy's family dissolves around her. Over the next year, Macy's coming-of-age leaves her stronger, wiser, and a lot more accepting of her new world.
As a particularly fun post-apocalyptic story, Total Oblivion, More or Less is a success. As a parable of ordinary people confronted with changes beyond their understanding, it is superb. Reading this book will give you an insight into the experience of all your non-SF-reading friends and neighbors as they confront the onrushing future.
* * * *
The Science of Fear
Daniel Gardner
Dutton, 339 pages, $24.95 (hardcover)
ISBN: 978-0-525-95062-2
Genre: Popular Nonfiction
* * * *
Over the last few decades, while the rest of us were paying attention to astrophysics, biochemistry, and genetics, the science of psychology has been up to quite a bit. In particular, psychology has discovered a lot about the mechanisms by which we experience fear . . . and how we misunderstand the whole process.
In The Science of Fear, journalist Daniel Gardner takes us on a fascinating guided tour of the way irrational fears result from human tendencies to miscalculate risk. He opens the book with an analysis of the American public's fear of flying in the wake of September 11, 2001, a fear that prompted many to drive instead of taking a plane. The problem is that mile-for-mile, driving is much riskier than flying. In the year it took for travel patterns to go back to normal, there were 1,595 “excess” deaths from automobile accidents. Nearly 1,600 people died because of fear.
Gardner reviews recent findings in evolutionary psychology that explain why we have such trouble accurately assessing risks. The human brain consists of two separate systems of thought. One, based in the midbrain and underlying structures, is intuitive, quick, and emotional. The other system, based in the frontal cortex, is calculating, slow, and rational. Gardner calls the two “Gut” and “Head.” Brain scans show that Gut's reactions are instantaneous and automatic, while Head is much more deliberate. Head can override Gut, but only with difficulty.
Thus, we have innate automatic fear (or fear's relative, disgust) of things like falling and rotten meat. With a good deal of conscious effort, we can overcome that fear/disgust and even, over time, eliminate it.
Identifying a few simple rules that Gut uses to evaluate risk, Gardner takes us through the worlds of economics, advertising, politics, crime, and terrorism (among others). Along the way, he reveals various delightful non-intuitive results, such as why people can be terrified of nuclear power but oblivious to the threat of Tunguska-like impact events; why we insist that marijuana is a dangerous drug but alcohol merely an amusing indulgence; or why Europeans can demonstrate against the imagined health risks of genetically-engineered food while chain-smoking cigarettes.
Gardner maintains a completely rational viewpoint throughout the book, but he also presents his subject with compassion and welcome humor. If we're all genetically inclined to be irrational, then Gardner is right there with us, and he offers techniques to help Head do a better job of overriding Gut. This book could be dreary and depressing; instead, it winds up being a lot of fun.
* * * *
The Lives of Stars
Ken Croswell
Boyds Mill Press, 72 pages, $19.95
(hardcover)
ISBN: 978-1590785829
Genre: Popular Nonfiction (ages 10-14)
* * * *
Long ago, when the world was young and I was a precocious pre-teen proto-SF-reader just discovering Tom Swift and Tom Corbett, Space Cadet, I had two favorite nonfiction books: All About the Planets by Patricia Lauber and Life in Other Solar Systems by Frederick I. Ordway III. I checked both of those out from the library so often that my parents were forced to buy me copies of my own. Both books had a very strong influence on my developing interest in astronomy, science in general, and science fiction. The fact that I remember them more than forty years later shows you how much of an impact they made on me. I'll bet you have a book or two like that from your own childhood.
If you have a similarly precocious pre-teen in your life, you might want to give them a copy of The Lives of Stars. This is a big, beautiful, full-color book chock full of gorgeous Hubble images and in-depth text that should be easily accessible to any bright third- or fourth-grader. The book discusses (and illustrates) the life cycle of stars, from nebulae to main sequence to nova, neutron star, or black hole. This is all the latest state-of-the-art information, as up to date as any book can be.
The Lives of Stars doesn't shy away from hardcore science: it explains the Hertzsprung-Russell diagram, Cepheid variables, and the origin of elements, and is full of all sorts of interesting facts (for example, the Milky Way galaxy gives birth to about ten new stars per year, and tin is primarily formed in red giants rather than supernovae). In addition, there are a few chapters that lead nicely into science fiction territory, discussing extrasolar planets and extraterrestrial life.
Ken Croswell is a Ph.D. in astronomy who has written other astronomy books for kids; your precocious pre-teen will be in good hands. But before you give this book to the kid (or kids) in your life, take some time to look through it yourself—you're sure to enjoy it, and you will probably learn something you didn't know. Much fun indeed.n
Copyright © 2010 Don Sakers
* * * *
Don Sakers is the author of A Rose From Old Terra and Dance for the Ivory Madonna. For more information, visit www.scatteredworlds.com.
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Reader's Department: BRASS TACKS
Dear Stan,
As the only “American in Pfalzgrafenweiler” for more than 30 years, may I offer a comment on Mr. Ludwig's “solar revolution” in Germany?
First, the goal of 12% of all electricity within ten years and 50% by 2050 is only spoken of by the green advocates of solar power. The poor insulation in Germany will make these goals impossible to realize, I suspect, in spite of the assistance by the government, i.e. customers of the electricity producers. I pay US $ 0.33 per kilowatt-hour. The power companies are required by law to pay around US $ 0.75 per kwh to the house roof producers of electricity.
The actual costs from the present nuclear reactors for the power companies is about US $ 0.05 per kwh. As you might imagine, our bills reflect this subsidization.
Fred Bushnell
Germany
* * * *
Dear Dr. Schmidt,
I find it interesting, even odd, that some of Analog's long-time readers, maybe among the same who have admired such look-uncomfortable-facts-in-the-face stories as Tom Godwin's “The Cold Equations,” would doubt that six-plus-billion people spewing fossil fuel waste into the atmosphere at an ever increasing rate would have an effect on our planet. After all, haven't we been reading about terraforming planets for decades? And in those stories weren't many of the techniques proposed to transform atmospheres, to warm cold planets, much what we have been and are doing to the terra we live on?
I understand and admire skepticism, even indulge in it myself—there's an undeniable ego benefit to standing by the side of the road and marveling at the folly of the herd—and I can also detect and name many of the cross currents in the climate “debate,” but I have been to the southern Andes and Banff and Glacier National Park and seen how the glaciers are, in fact, beating a quick retreat. Despite what the climate change deniers say, despite the very human mistakes climate scientists themselves have been caught making when they confuse the needs of their own egos with the facts, something science fiction-y is happening to our planet. Just because we live on it doesn't mean our earth operates by different rules than does the rest of the universe.
One would hope that Analog readers, more than anyone, would be open to that message.
And now more personally:
Reading (the last 15 years or so mostly just buying and skimming) Analog since I saw my first copy in the Seattle train station in the early ‘60s (the magazine was then transitioning from Astounding), featuring the first installment of Poul Anderson's The High Crusade. What fun it was!
Just wanted to tell you how much I appreciate your rational approach to inquiry. Your ability to see the bigger picture, to unravel some of those cross currents I mention above, to present them clearly to Analog readers, and your willingness to do so even when you know some don't want to hear another side to the issue at hand may be the strongest reason I continue to subscribe to Analog after all these years. It's not your fault that my taste for fiction has weakened over time; my taste for reason has not.
Ken Winkes
* * * *
Dear Stan,
There seems to be a bit of “Barry-bashing” going on in the reader response to Barry B. Longyear's stories. I thought the “Jaggers and Shad” stories were great, and I loved “Turning the Grain.” I'm a sucker for a love story. I also like the fantasy of meeting a bunch of people, most of whom are so very cool and friendly. I remember Rajnar Vajra doing that kind of thing recently, in his story about the group of semi-super-powered law-keepers. Characters by Shane Tourtellotte, who aren't pleasant a lot of the time, are more realistic, and he is a great writer, but I do like the bonhomie.
I liked the humor of the man from more modern times adjusting to a Stone Age culture that doesn't have the notions of privacy that we have developed. Gordon was a little put back when he first confessed that he was thinking for Pela, and she almost immediately yodeled it to the entire village down the hill. Later she climbed a tree, as I recall, and loudly described their wedding night, in detail, to the entire village. “The progress of civilization is, in part, that towards greater privacy.” (Paraphrasing Ayn Rand, as I recall.)
I wonder if a man from today could talk or relate much with ancient man (even after learning the language), given that ancient man's brain might not have been as integrated and self-aware as ours, having read most of The Origin of Consciousness in the Breakdown of the Bicameral Mind, by Julian Jaynes. It might make for an unfulfilling love affair, to be with a woman who is not fully self-aware. On one hand, Jayne's thesis applied to the ancient Greeks, but the same type of development may have been going on everywhere. On the other hand, I don't know if Jaynes’ thesis is solidly established, even though it seems to be extremely cogent.
I liked the story so much that I ordered another copy of the issue for a friend. I recall from Isaac Asimov's autobiography, In Memory Yet Green, that John W. Campbell would simply send a check when a writer had gotten it right, as all the comment that was needed. But when I order an entire issue, a note about which author mainly did it for me probably helps. As the editor of Mad magazine would reply: “Thanks for the cash!"
I hope that you will buy more stories from Longyear, and pay him a higher word-rate.
I agree that Gordon probably mumbled his name while he was “out of it.” It's a bit more realistic that someone has to learn the language, but the hero still had to be made a talented linguist to keep things moving along.
Another author that springs to mind is W.R. Thompson and his various stories, such as those about the “Kya.” He also wrote a number one “cute robot” story back in about 1993 that I lent to a friend. His story about fooling cryogenic space-faring bandits into thinking that the human Solar System was an industrialized area before turning the Sun back on and vaporizing them was also memorable. As I said to that same friend, “There haven't been any W.R. Thompson stories in a while. I should write in and complain."
James Wiebe
* * * *
Dear Dr. Schmidt,
After years as a fan of science fiction novels, and years of half-hearted attempts to write one of my own, I decided to switch gears early this year and start composing shorter works. This effort plunged me into the world of science fiction short stories, and I am delighted, impressed, and a tiny bit dismayed to find that it is vast and full of incredible variety, to the point where I find it impossible to read everything being published. But in my effort to get my mind around some of what's going on, I subscribed to Analog.
I can't say I knew what to expect. I had read very little short fiction before subscribing—some old Asimov and Bradbury stories, a collection edited by L. Ron Hubbard of new writers from 1998, and a couple stories of what I'm pretty sure was Gardner Dozois’ 16th annual collection. I had also read a few Phillip K. Dick stories. Little did I suspect to be headed to the moons of Neptune with a laid-back prospector and a hyper-intelligent collection of microchips carrying the personality of a smarmy college girl. I enjoyed “Neptune's Treasure.” It surprised and challenged me, although the generally engaging work was occasionally bogged down by Floyd and Brittney's discussions of the various maths of orbits and trajectories.
I was fascinated and left unsettled by the description of the bizarre intrauterine happenings detailed in Dr. Raggio's fact article; the occasional occurrence of fetus in fetu especially challenged my notions of exactly what constitutes viability and, indeed, human life, before birth. Could it be possible that tiny fetuses embedded on fully developed ones could be detected and brought to term with the aid of intrauterine surgery?
I found Richard Lovett's article on making unreality ring true useful, and do plan on spending some time inside an empty swimming pool; and “Shame” was a highly accessible story, which I enjoyed very much. “On Rickety Thistlewaite” got bogged down with the Donovan character's multiple personalities and the sumptuary proceedings, but once it got going I did enjoy seeing Jimmy Barcelona's personality emerge from the court figure of the One Man. The Kooistra piece was quite worthwhile to me because I find myself resembling an Asperger's case from time to time!
And then, “Rejiggering the Thingamajig.” I didn't expect much, given the title, but I wanted to read through the magazine and, with a tackle-the-chore attitude, I began. For the rest of my days, though, I will consider “The teleport terminal had not been built with Tyrannosaurus sapiens in mind” to be one of the best short story opening sentences I wish I had thought of. I fondly refer to it as “the Tyrannosaurus story” in my inner monologue. Next, I found myself wondering if “A War of Stars” was a good title, given the ubiquity of Star Wars paraphernalia today, but I was favorably impressed, and (spoiler alert) saw Baker's final act as a near self-deification. (All clear.)
On “Simple Gifts": I wrote this story! Not exactly, but I did write a 2,000 word short story about humans looking for valuable minerals on an alien planet inhabited by less-advanced sapient beings, mere weeks before getting this issue in the mail! Credit to Maya Kaathryn Bonhoff for both beating me to the punch and having very nice plot elements involving linguistics and anthropology, all within a plausible hard-SF framework. Kicking myself? Not too much.
And as an aspiring author I found Ben Bova's perspective and industry tales valuable, an aid to my understanding of How Stuff Works in the SF publishing world.
"Undocumented Alien” just about said it all about the way our government is mired in incompetence and inertia, although the poet's departures from the rhyme and meter scheme made it a rough read. I told my son about the proverbial gorillas in Stephen R. Balzac's fact article, and catch myself pondering them whenever I do something like stopping at a red light when I think there are no police around.
It was hard for me to get into “Thus Spake the Aliens.” When Stratmann started with a Nietzsche quote, I was immediately reminded of other Nietzsche quotes, like “What if truth is a woman” and “the minority is always right.” Well, what if truth is an ice cream sundae, but only the minority can recognize that fact? I scanned the story and could tell Stratmann had a very valuable point to make, but he and I just have different paradigms for what makes a story work. Roughly the same experience for “The Possession of Paavo Deshin,” although I feel kinship with Kristine Kathryn Rusch, as we were both the kid haunting the library in a small Midwestern town, looking for something extraordinary.
I enjoyed your editorial a lot, and I share your concern that we, as a species, may paint ourselves into a corner, and place the stars off limits. The piece got my metacognitive churn going, which is one reason that, as a new reader, at least, I would save the editorial for later in the work, perhaps about two-thirds of the way through. Just going on intuition, I would also have put at least one of the short stories—I have a personal fondness for “Rejiggering . . .” so why not that one—before the first fact article and Lovett's advice for writers.
On a strictly practical note, I found myself Xeroxing the order coupon for back issues of Asimov's so as not to disturb Mr. Stratmann's aforementioned Nietzsche quote; you never know.
What I think I enjoy most is the community I find here, the discussion, the continuity, the online forum (my handle is PrecinctDelegate) and the chance to share views on life, writing, and just whatever, with the 20,000 and change people who have the gumption to stick with a classic hard-SF mag in the Great Recession. I appreciate the hard work done by you and your staff in producing the magazine and (probably) chopping this monster down to size, if it makes the Brass Tacks cut.
Ben Phenicie
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Reader's Department: UPCOMING EVENTS by Anthony Lewis
4-6 June 2010
CONCAROLINAS 2010/DEEPSOUTHCON 48 (Deep South area SF conference) at Hilton University Place, Charlotte, NC. Writer Guest of Honor: Jerry Pournelle; Artist Guest of Honor: Ed Beard Jr.; Music Guests of Honor: Bill & Brenda Sutton. Membership: $35 until 17 May 2010, $40 at the door. Info: www.concarolinas.org, concarolinas@concarolinas.org, (704) 547-7444, PO Box 26336, Charlotte, NC 28221.
18-20 June 2010
DUCKON 19 (Illinois SF conference) at Holiday Inn Select, Naperville, IL. Literary Guests of Honor: Sharon Lee & Steve Miller; Filk Guest of Honor: Talis Kimberley; Fan Guest of Honor: Scott Raun. Membership: $40 until 1 May 2010, $50 thereafter. Info: www.duckon.org; PO box 4843, Wheaton, IL 60189-4843.
25-27 June 2010
APOLLOCON 2010 (Houston SF/Fantasy/Horror conference) at Doubletree Hotel Houston Intercontinental Airport, Houston, TX. Guest of Honor: Catherine Asaro; Artist Guest of Honor: Keith Thompson; Fan Guest of Honor: Pat Virzi. Membership: 2010 rates not announced as of our publication date. Info: www.apollocon.org; info.2010@apollocon.org; PO Box 541822, Houston, TX 77254.
25-27 June 2010
CONTERPOINT 2010 (20th Northeast Filk Convention) at Chase Suite Hotel, Rockville, MD. Guests of Honor: Ed Stauff & Mary Ellen Wessels; TM: Juanita Coulson; Interfilk Guest: Char MacKay; Listener Guests of Honor: Jonathan & Debbie Baker. Membership: $50 until 31 May 2010, $60 at the door (supporting $15). Info: www.conterpoint.org; sbrinich @speakeasy.net; 5911 Veranda Drive, Springfield, VA 22152.
27-29 August 2010
AU CONTRAIRE (31st New Zealand national SF conference) at Quality Hotel, Wellington, New Zealand (stop in on the way to Aussiecon). Guest of Honor: Sean Williams; Fan Guest of Honor: Paul Mannering. Membership: NZ$60; Supporting: NZ$15; Friday only: NZ$20; Saturday only: NZ$40; Sunday only: NZ$40. Info: www.aucontraire.org.nz/; info@aucontraire.org.nz; PO Box 10104, Wellington 6143, New Zealand.
2-6 September 2010
AUSSIECON FOUR (68th World Science Fiction Convention) at Melbourne Convention and Exhibition Centre, Melbourne, Victoria, Australia. Guest of Honor: Kim Stanley Robinson; Artist Guest of Honor: Shaun Tan; Fan Guest of Honor: Robin Johnson. Membership from 1 September 2009 until some later date (see website for latest details): AUD 275, USD 225, CAD 255, GBP 140, EUR 1165, JPY 22,500; supporting membership AUD 70, USD 50, CAD 50, GBP 25, EUR 35, JPY 4900. This is the SF universe's annual get-together. Professionals and readers from all over the world will be in attendance. Talks, panels, films, fancy dress competition—the works. Nominate and vote for the Hugos. Info: aussiecon4.org.au/, info@aussiecon4.org.au, GPO Box 1212, Melbourne, Victoria, AUSTRALIA 3001
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