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Cold Eyes
Dali stares through cold eyes. He takes his first breath, followed by his first thoughts and his first sentence. Words are spoken in anguish. They describe what little he understands about his life. Far from being profound or passionate, they’re raw with emotion, echoing within the glass chamber.
“I—I’m dead.”
The words falling from his lips are heartbreaking. If he were asked to explain what he meant in that moment, he’d draw a blank. Those few words are cumulative. They’re a summation of what he feels in the depths of his soul. Rather than being the result of clear-headed reasoning, they’ve sprung from the recognition that his life is not real. Although those words seem like a contradiction, they’re not. They’re brutal, but they’re honest.
Everything’s wrong.
Dali can feel it in the cold that seeps into his bones. His arms tremble. His legs ache. Thick goo drips from his body.
Lights blink on a control panel. There’s someone out there, just beyond the curved Plexiglass. She’s calm. He’s frantic. He presses his hand against the cold glass, smearing goo on the door.
“Easy,” she says. “Let’s get you cleaned up and out of there.”
Jets of hot water spray from the ceiling, washing the biofilm from his skin. A thick sludge runs down his legs, seeping through the grates on the floor. He feels dizzy, lightheaded.
“That’s it, wash yourself. Rub your hands over your body.”
Dali does as he’s told, only he loses his balance. It’s difficult to stand upright. His inner ear spins as he turns. As much as he doesn’t want to, he collides with the glass, banging his head.
She calls out, “Don’t—”
Too late.
He vomits.
Spew strikes the door, spraying across the glass. Within seconds, it’s washed away by the torrent of hot water soaking him. The water. It’s coming in on an angle. It falls like rain driven by the wind. Water washes over his body instead of cascading down upon him. He’s in motion and yet he’s standing still. Dali puts his hand out to steady himself.
“Try not to move around,” the woman says from the other side of the glass. “It’ll be easier if you don’t turn.”
The shower comes to a halt. Water drips from his arms, but it too falls to one side instead of straight down. Steam rises from vents beneath the grates. In an instant, Dali’s sweating. The glass fogs over, obscuring his view of a world he doesn’t understand.
“Let me out,” he yells, frustrated, banging his palm on the Plexiglass.
“Almost there,” she says.
The steam clears, being replaced with a cyclone of warm, dry air swirling around him. The woman smiles. Who is she, he wonders?
“Wring out your hair,” the stranger says, mimicking what he should do with his shoulder-length mop. Dali tries, but removing his hands from the glass causes him to sway. He needs to steady himself.
“Legs apart. Crouch. You’re okay. You’re going to be okay.”
Well, which is it? Is he okay? Or is something horribly wrong and he’s going to be okay? Dali’s head is pounding but the thought that dominates his thinking is—why is she contradicting herself?
Dali’s distracted. Try as he may, he can’t help himself. He topples sideways again. His shoulder hits the glass but he doesn’t fall. His arm smudges against the slick surface.
“Look at me,” the stranger says. “Keep your eyes straight ahead. You’re doing great.”
Yet another well-meaning lie.
The glass shield turns, opening before him. Dali steps out. He falls into the side of the door frame as he tries to step down onto the floor.
“It’s the spin,” she says. “I don’t know that you ever get used to it. Our brains are hardwired. We’re conditioned to think we’re right-side-up, but in here, we’re spinning upside-down.”
She grabs him, helping him down.
“Here. Put these on.”
Dali takes a pair of underwear, socks and a jumpsuit from her.
“I—I’m,” he says, looking down at his muscular chest, surprised by what he sees. “Young.”
“Eighteen,” she says, stepping back and looking at his ripped stomach and muscular thighs. “We all start out at eighteen.”
In that instant, Dali is acutely aware he’s standing before her naked. Far from being flaccid, his penis is erect. He lowers the bundle of clothing, pressing it in front of his loins. Her eyes dart down, following his motion. Dali turns away, embarrassed.
“It’s okay,” she says. “It’s the enriched blood the medi-bot gives you as a wake-up call. It does that to all the guys. Don’t worry. It’s not like I haven’t seen it before.”
Dali pulls on his underwear. He rushes to get his jumpsuit on, hopping from one leg to the other, wanting to hide the tent pole protruding in front of his hips. He trips and keels over. The woman grabs him before he falls. Her fingers are strong. Her grip is firm. She has a sense of confidence that eludes him.
“Face the hatch,” she says. “It’s easier if you face in the direction of motion.”
Dali hoists the jumpsuit over his shoulders. He shoves the socks into his pocket. Slipping those on will see him face-plant into the floor, so he’ll wait.
“W—Where? Who? Are you?”
The woman looks surprised.
“Really?” she asks, pointing at herself. “You don’t remember me? Sandy? Sandra? Commander Sandra Anderson?”
Dali’s dizzy, and not just from the sense of artificial gravity imparted by the spin of the module. There’s too much information coming at him to process.
Sandy makes it worse, saying, “You’re on the Magellan, roughly twelve light-years from Earth. You’re part of a mission to make First Contact with an extraterrestrial intelligence on the second planet in orbit around Luyten’s Star. Technically, the planet’s known as Gliese 273b. We call it Bee for short.”
She stares into his eyes, looking at how his pupils have dilated. How does he know what she’s looking for? In the back of his mind, there’s a fleeting memory of his training back in Houston. There were hundreds of people in a lecture hall. He and Sandy were seated about ten rows back on one of the staggered tiers. A medical hologram floated next to a professor at the front of the room. The transparent image of a body rotated as the lecture continued. The professor told them someone’s neurological health could be ascertained from simple biological responses—the motion of their eyes, the symmetry in their facial reactions and even their posture.
“Am I a doctor?”
“You? No. We’ve got three doctorates on board,” Sandy says. “Only one of us is a medical doctor, though. You? You’ve got a Masters in Humanities.”
“I—I don’t understand?”
“It’s the implants,” Sandy says, pushing her hair aside and exposing a metal plate attached to the back of her skull. “The base pack has taken, but your training implant failed. One flash should have been enough to imprint your neurons. It’s not a big deal. We can give you three or four more flashes.”
Dali is curious. He may not understand much about who he is, where he is, or what role he’s supposed to have on the Magellan, but he has a passion for precision. Three or four might seem like a casual remark, but the possibility of an upper limit suggests there are underlying complications she’s not mentioning. ‘Flashes’ sounds innocent enough, but who would want three or four heart bypass operations? Put like that, three or four becomes an inconceivably high number.
Dali grimaces, asking, “What if I need five?”
“Well,” Sandy says, screwing up her lips a little. “It starts to get a bit messy at that point. Kind of like a lobotomy.”
Ah, there it is—reluctant honesty.
Dali’s ability to ferret out information is a core part of his personality. He’s a restless soul, of that much, he’s sure. His mind might be a mess, but there are fragments of logic he clings to—like the need for clarity.
Dali’s human. Of course he is, but it’s healthy for him to reflect on that. Humans have an innate desire to be in control of their lives, but such a notion is absurd. Oh, people might be in control of vague things like money or staying fit, but those are an illusion of control. How can you be in control of the mind-numbingly complex, microscopic, biological processes that sustain life? Two million blood cells are born and die with each heartbeat. With roughly 40 trillion cells in the body, there are at least a sextillion chemical reactions occurring every second—and not one of them can be controlled by anyone! Humans are unwilling passengers on a rollercoaster that’s barely able to stay on the rails. 
“Here’s to the second flash,” he says, grinning and giving two thumbs up. Dali already hates life on the Magellan.
Sandy looks at him with curiosity. “What did you say in there?”
“What?”
“In the tube?” she asks, pointing at the now empty chamber.
“In there?” Dali replies, pointing at the steel grating on the floor. He’s stalling. He’d rather keep his thoughts to himself.
“Yeah.”
Sandy’s not taking the hint. He could be more forceful, but he’s concerned he’ll make things even more awkward than they already are with an erect penis pressing against the inside of his jumpsuit. Damn it! He needs time to think—that and a cold shower.
“Umm. Okay,” he says, scratching his head. His mind is a whirlwind of reason and emotion. Catching a single thought is akin to shooting a pigeon in flight within a hurricane. He can track that sucker, leading the shot with the bead at the end of the barrel, keeping it out in front of the bird, but squeezing the trigger is a hope and a prayer. “We’re clones, right?”
Sandy nods.
“Well, it seems to me to be quite obvious. We’re dead.”
Sandy looks horrified. “What do you mean, we’re dead?”
“Not us. Not here. The original us. Back there. It’s been what? A hundred years?”
“Eighty.”
“And how old were we when we launched? Not us. Them?”
“I was seventy-two,” she replies.
“Seems kinda strange, huh? Here we are resurrecting the dead around some other star. Weird, right?”
“Does it bother you?” she asks.
“Doesn’t it bother you?” he replies. “I mean, it’s not normal to, ah, outpace Dr. Frankenstein and his lightning rod.”
“You really are strange,” she says, tapping his chest. “You know, they warned me about you. They said, of all the crew, you might have the most trouble adapting.”
“Who? Who are they?”
“See,” she says, pointing at him again. “That’s precisely the kind of thing they said you’d say. Restless mind—that’s what they called it. I told them you were fine. I said I had no problem with you being on the prime crew.”
“Why was a warning even needed?” Dali asks, holding his hands out wide. “I mean, who would think a restless mind’s a dangerous thing? Curiosity, being inquisitive, thoughtful—these are good traits, not bad. Conformity. Following orders blindly. These are bad. These are the things that have been dangerous throughout history, not, ah, thinking. Reasoning is—well, it’s oxygen for the soul. It refreshes and invigorates. It’s not dangerous.”
“God, I love you,” she says, leaning in and grabbing his jumpsuit by the zipper. Sandy plants a passionate kiss on his lips. She lingers for a moment, teasing him.
Dali’s eyes go wide. He didn’t think it was possible, but his penis stiffens even more. Sandy peers down at the bulge in the front of his jumpsuit, having felt it brush against her hip.
“Told you I’d seen it all before,” she says, turning and walking out through the hatch.
“Wait. What?” he says, pushing his penis down, wishing it was a tire he could deflate. 
“Come on,” Sandy says, beckoning him to follow. “Let’s give your mind another flash and we’ll restore that crazy memory of yours.”
Dali crouches, following her through the hatch. The floor of the hallway curves up in the distance. They’re walking around the inside of a torus. Now he understands what she means. They’re upside-down, but it feels right-side up. To his mind, it’s like walking inside a gigantic donut. At a guess, the structure is maybe a hundred meters in diameter. Rather than being rigid, it’s inflated. The floor curves, forming a shell, but the walls and ceiling are made from a thick cloth, not unlike a spacesuit. He wants to ask about the structure, but he’s still getting over the kiss.
“So you and me?” Dali says, looking decidedly confused. “We’re a—”
“A couple,” Sandy says, looking back over her shoulder. “Yes. Is that so surprising?”
“No, I mean. You’re very. And I’m. Um. Well, I’m… Okay, it’s surprising. But, hey, waking on a starship a dozen light-years from Earth, that’s also surprising, right? It’s okay to be surprised. Surprised is good. It means nothing is taken for granted. I can live with being surprised.”
Sandy grins. “Relax, Dali. I’ll set up another imprint, and it’ll all come flooding back.”
“I hope so.”
The corridor she leads him along is barely wide enough for one person. Each step forward is a step up as the floor curves beneath his bare feet. Open doorways beside them lead to the various crew quarters and labs. As they walk along, Sandy tells him interesting bits of information about the spacecraft. She’s trying to calm him. Beyond the windows, the entire star-field moves in unison. Tens of thousands of stars drift by in the darkness. It’s as though all of creation is revolving around the long, thin spacecraft in the center, which acts as the hub of this crazy celestial Ferris Wheel.
Sandy leads him into the medical bay, saying, “Don’t worry about anything. We’ll get this sorted out.”
“Wait,” Dali says, looking around. He may not recognize most of the equipment, but the glass vat with the steel grating is all too familiar. “We just came from here.”
He shakes his head. Sandy loops her hand through the air. “It’s a circle. All roads lead to Rome, or wherever you happen to be.”
“I—I thought you were taking me somewhere new—somewhere different.”
“I’m trying to help you relax, Dali,” she says, resting her hand on his shoulder and feeling the tension in his neck. “I thought you might like a tour. Something to distract you.”
Dali shakes his head. “Can we get this over with?”
“Sure,” she says, patting a medical bed and gesturing for him to hop up.
Dali sits on the bed with its starched white sheets pulled as taut as the neurons firing within his mind. He doesn’t lie down. He can’t. He needs answers.
Another astronaut rushes into medical a little too fast. He’s responding to an emergency that, as far as Dali’s concerned, doesn’t exist.
“Who’s he?” Dali asks, pointing at him.
“Relax,” Sandy says. “This is Dr. Helios Christensen, second-in-command on the Magellan. Helios is our flight physician.”
At a guess, Helios is Scandinavian. His skin is as pale as the walls within medical, while his eyes are a piercing blue. Long blonde locks give way to a full beard, only his beard is fiery orange, scruffy and straggly, hiding his chin and neck.
“Great,” Dali says. “A Viking. I’m stranded in space with Eiríkr the Red.”
“I’m here to help,” Helios says with a deep, resonant voice.
A woman peers around the corner behind Helios.
Dali says, “And her? Is she here to help?”
Sandy looks disappointed.
Dali didn’t realize Sandy had called for backup. That’s why she took him on a tour. She was buying herself some time. Sandy, though, is unimpressed with an audience, even if it’s only one extra person.
“Dr. Kari Ndiaye is our lead scientist.”
Kari offers a friendly wave. “Hi.”
From the pronunciation of her surname and her dark skin, Kari is of African descent. Natural oils glisten on her forehead. Her afro hair is tightly curled, having been plaited into cornrows running along her scalp. Like all of them, she’s wearing a NASA jumpsuit, only on her, it’s a fashion statement.
“Just how many people are there on the crew?” Dali asks, curious.
“Four,” Sandy says. “Counting you.”
“Well, I guess we’re all here now.”
Helios has a handheld medical device. Although it looks like a computer tablet, it’s transparent. A holographic image appears within the glass surface. Helios isn’t paying attention, but Dali’s mind is laser-focused. Helios is looking at the monitor on the wall behind Dali. As he casually passes the pane of glass over Dali’s legs, it acts as a sophisticated MRI scanner. Blood pulses through arteries, seeping into veins within the dense muscle tissue on his thigh. Depending on the distance from his leg, Dali can see sinew, tendons, veins and bones through the glass.
“What is that?” Dali asks, pointing at the screen.
“It’s you,” Helios says, tapping the representation of Dali’s knee bones on the glass. “You as seen by a multi-scan medical monitor.”
Helios holds the glass up in front of Dali’s face. As it’s transparent, Dali can see exactly what Helios is looking at from the other side. For Dali, though, it’s like staring into a magic mirror. The reflection is macabre. A pair of eyeballs stare back at him. Optic nerves lead in toward his brain. His prefrontal lobe towers over his brow. It’s as though Dali’s skull is transparent—and it is, just not to visible light.
Helios gestures with his fingers on the glass. The scan goes deeper, washing over the curves and folds of Dali’s brain in a series of fine slices. The doctor tilts the glass, looking down at Dali’s brain stem and cerebellum.
“Have you found something?” Sandy asks, sounding nervous.
“No,” Helios says, pausing for a second. “That’s what’s strange. There’s nothing abnormal at all.”
“Well, that’s good news, right?” Dali says. “No is what we want to hear. If everything’s normal, that’s great!”
“Not quite,” Helios says. “No two brains are the same. There’s no normal as such. Everyone has something slightly abnormal somewhere. Minor things. Subtle deformities. Matting in the basal ganglia. A bit of radiation damage. A little calcification build-up. Unusual blood flow patterns. An imbalance between the lateral ventricles. Stuff like that. Not bad stuff. Just stuff. Regular wear and tear. But your brain is textbook perfect.”
“Well, he’s fresh out of a vat,” Sandy says. Her voice sounds nervous. She’s trying to give this a positive spin.
“That’s the thing,” Helios replies. “There’s no reason for an imprint not to take.”  
“Something must have taken,” Kari says, pointing at Dali. “I mean, he’s speaking English. The basics have taken hold. He knows his name.”
Helios says, “It must be a fault with the neural alignment.” He’s gentle, helping Dali lie back on the bed.
With his head sinking into the pillow, Dali stares up at the ceiling. It’s as though he’s in a doctor’s surgery back on Earth. His memories are a blur, but he’s comfortable. He’s been in this position before and never felt nervous.
“This won’t hurt,” Helios says, swabbing various parts of Dali’s scalp with an alcohol-soaked wipe. Helios places his hand under Dali’s neck, raising the back of his head as Sandy fits a cap over his skull. Hundreds of tiny needles scrape against Dali’s scalp, but it’s more discomfort than pain. Helios waves the glass computer over Dali’s head, touching lightly at various sections of the cap to ensure good connectivity. He plugs a cable into a connection port on the side of the cap.
Dali’s surprised by how relaxed he feels. Helios is confident. Dali trusts him. He’s not sure why, but somewhere in the back of his mind, there’s a memory telling him Helios is competent and capable. Sandy smiles down at Dali, but it’s not a full smile. She’s still a little worried. Why? Dali’s about to ask her when a surge of electricity zaps his skull. His body shakes. It’s as though tens of thousands of needles are piercing every fiber of his being. Pain wracks his body, stretching from the tip of his fingers and toes to the top of his head. He screams. Every muscle goes tense. Cramps seize his legs.
Helios grabs him, leaning over the bed and holding his shoulders in place.
Dali convulses. His eyes roll into the back of his head. Foam forms on his lips.
“Stop!” Sandy yells. “Stop! You’re killing him!”
Dali’s not sure what happens next. He could have been out for seconds or hours—there’s no way to tell. He blinks and the darkness recedes. Sandy leans over him with tears in her eyes. She wipes drool from his lips with a cloth, whispering, “It’s okay. You’re going to be okay.”
And there it is again. That goddamn contradiction. His mind gets caught up on which statement is true.
“W—What? Happened?” he says, slurring his words. His hands are shaking. He looks up at Helios, who’s gone pale—if that’s even possible with his icy white Scandinavian skin.
“I—I’ve never seen anything like this before.”
“Did it work?” Dali asks, although if anyone knows the answer to that question, it’s him. And the answer is… No. Nope. Nada. Zip. He doesn’t remember anything.
Sandy says, “We didn’t run a flash.”
“We couldn’t,” Helios says. “That was a scan—a single pass over your neural structure. It shouldn’t have triggered a response. I’ll recalibrate and—”
“No!” Dali says, sitting up and swinging his legs down from the table. “No more. Oh, my god, that hurt!”
“I don’t know what went wrong,” Helios says.
“So he’s a blank?” Kari asks. “A defect?”
“Wait a minute,” Dali says, holding out an index finger. “I’m fine, right? The doc just said so. No abnormalities.”
Kari ignores him, talking to Helios. “He’s a dud. We’ve got to bring another one online.”
“There’s not enough time,” Sandy says.
Kari replies, “We don’t have a choice.”
“Another one? Of me?” Dali asks, reaching up and pulling the cap from his head. Hundreds of thin metal prongs scrape against his scalp, but he doesn’t care. “Hang on. I’m not just a thing. I’m not an inventory item on a shelf. I’m not some mechanical part you can just replace.”
“Dali, please,” Sandy says, holding out her hand and wanting him to let them talk.
Helios addresses Sandy. “We need a fully functional unit.”
“I am not a unit,” Dali says in defiance. “You can’t just replace me like a broken part. Especially as I’m not broken.”
“I’ve got news for you,” Helios says. “You’re a machine—a biological machine, but a machine nonetheless. All of us are. We’re all subject to swap-outs if needed.”
“No,” Dali says, shaking his head. “We’re not. We’re human.”
“We’re clones,” Kari says as though that one word alone is enough to convey a clear distinction.
Dali doesn’t agree. He shakes his head. Being a clone is immaterial. It’s not an argument. There’s no logic there. She might as well say, we’re meat sacks, or we’re stardust. There’s no implication beyond a raw statement of fact.
“We’re components,” Helios says. He points at various pieces of equipment throughout the medical bay. “Like a surgical monitor or the oxygen reclamation unit. If parts fail, we fix them or we replace them.”
Dali’s horrified. He’s suddenly aware he’s fighting for his life, but with words rather than blows. He’s got to win over the crew or he’s going to be sucking on vacuum in some wild orbit around a strange star.
“We’re not spare parts,” Dali says, pointing at him. “You’re not. I’m not. We’re alive. We’re conscious beings. We have rights—all of us.”
Kari looks at Sandy, saying, “Human rights? You’re kidding me. He really has malfunctioned.”
“How can you say that?” Dali asks, throwing his arms wide in disbelief.
“You’re not human,” Kari says, shaking her head as she speaks. “You only think you are.”
“So I’m not human because I’m a clone?” Dali asks. “That’s absurd. Clones occur all the time in nature. We call them twins! I’m separated from my twin in time and space, that’s all. It makes no difference. We’re still twins. The only difference between him and me is one of degree, not type.”
“I can’t believe we’re having this conversation,” Kari says, setting her hands on her hips and slowing down her words. “You’re—not—human!”
For her, it’s as though the strict pacing of a metronome reinforcing her point can take the place of reason. Dali is mortified. Reason is about articulating concerns, not parroting a dictionary entry. Questions have to be answered, not ignored. Even if she’s working from a valid definition of a clone, who wrote it? How did they reach that conclusion? And more importantly, why? Dali craves logic, not blind reactions.
“What is it to be human other than to think and reason?” Dali counters.
Kari turns to the others, making as though her conclusion is obvious and the only option. “It’s nothing personal, but we have to do something about this.”
“This?” Dali is angry. He points at his own chest, saying, “This is me! If it was you sitting here, it would be pretty damn personal. So what happens next? Are you going to flush me out of an airlock and revive another Dali?” He points at the red dwarf visible out the window. “What will they think of that? These intelligent aliens? Can they see us out here approaching their home world? Are they watching us through their telescopes? What are they going to think if you start flushing people out into space?”
Sandy says, “No one’s flushing anyone out of an airlock!”
“You know the protocol,” Helios says.
“I know we’re alone,” Sandy says. “I know there are twelve light-years between us and any other Homo sapiens. I know the people that wrote those protocols and procedures never had to live by them.”
“This is absurd,” Kari says, throwing her arms in the air. “We’re doomed before we’ve even begun. We’re carrying dead weight into First Contact.”
“It’s not like that,” Sandy says.
“Oh, really?” Kari asks. “And you—how are you so emotionally invested in a hatchling that’s barely fifteen minutes old? Why are you defending him?”
“We have to give him a chance,” Sandy says.
“I pity you,” Dali says, directing his comment to Kari. “I may not have your training or expertise, but I have a soul.”
“No, you don’t,” Kari says, pointing at him. “Because there’s no such thing as a soul.”
“Really? If there’s no soul, then what about them back there?” he asks, gesturing at the rear wall of the module. “Are the ten billion people on Earth all just spare parts awaiting replacement? Is that what life is from one generation to the next? Are we all just cogs in a machine?”
“Up here?” Helios says. “Yes. That’s precisely what we are. There’s a reason they sent clones on this mission and not robots with artificial intelligence.”
Dali asks, “And that reason is?”
“Size, weight, and the ease of swapping out faulty parts.”
Dali cringes at that last point. Helios continues.
“Do you know how many people we’re carrying on board the Magellan? No, of course, you don’t. You don’t know anything because your implant failed to take.”
“Helios, please,” Sandy says, trying to cool the argument.
Helios ignores her, pointing at the empty vat. “There are ten million viable cells awaiting cloning in there. Ten million within a vial the size of a pencil. Each with a specific set of traits to support colonization. And all on the off-chance we find a habitable planet or a temperate moon in this system. And as for the prime crew? As for us? Four thousand viable cells sit ready to replace us.”
“You think you have rights?” Kari asks. “Just because you can breathe and think for yourself? What about those of you that will never know the individual, unique experience of being conscious? What about them?”
“We’re not on vacation in Hawaii,” Helios says, pointing at the floor. “We’re here to do a job. And if you can’t do that job, we need to bring someone online that can.”
Sandy holds up her hand, wanting to be heard. “You’re assuming he can’t do this.”
“There’s no way he can without years of training,” Helios says.
“But the potential is there, right?” Sandy says. “I mean, this is the same Dali we remember from our training. Who’s to say he won’t ace his field like he did back in Houston? Who’s to say he won’t be more competent?”
“And you’re missing something fundamental,” Dali says, looking Helios in the eye. “Something crucial.”
“And what’s that?” Kari asks, folding her hands across her chest in defiance.
“Eighty years have passed on Earth. For better or for worse, humanity has been transformed in our absence. The ideals and morals we launched with have already slipped into obscurity. Those awaiting confirmation of our approach to this alien world are several generations removed from when we left.”
Kari softens. Dali can see it in her eyes. With the exception of him, they all woke in a glass tube as if waking from sleep. It was as though no time had elapsed. Their memories are misleading. Although they know they’re clones, they must feel as though one moment they were on Earth, the next they were approaching Bee. For Dali, though, there’s no such illusion. He holds no doubt about the immense void in spacetime that lies between them and Earth.
“We need to be guided by reason,” Dali says, appealing to her. “The point of training is preparation, not dogma. We’re here—now. No one else is here. No lecturer or professor. First Contact is what we make of it! And we need to make it human.”  
Helios grits his teeth.
Dali says, “We’re on our own out here. We don’t represent humanity as it is but as it once was. We’re like those scraps of newspaper that are retrieved from a time capsule buried in concrete. To those alive back on Earth today, we’re more of a curiosity than anything else. And we are definitely outdated. The question is, are we content to be mere pawns in a game that’s already over back there? I say we represent ourselves out here.”
Sandy picks up on his logic, saying, “We don’t even know if there’s anyone listening back home. I mean, we assume there is, but empires have crumbled in less time than this. Due to the delay in light speed comms, our last data pack is well over a decade old. It was sent at year sixty-eight in the mission-elapsed count. We’re now at year eighty-two!”
“We don’t know who’s back there,” Dali says. “We can’t possibly know. We have to live our lives as if no one’s watching. We’re not here for anyone other than ourselves. We don’t represent humanity. From our perspective, we are humanity. For all we know, we’re all that’s left. If there are scientists waiting for our data, wonderful. But we won’t know that for decades to come. And by that time, over a hundred years will have passed since our launch. Think about how different the world is after a century.”
“We can’t live in the past,” Sandy says.
Dali doesn’t have any clear memories of their relationship on Earth, but he can see a natural connection between him and Sandy. He waffles on. She is adept at summarizing his meandering logic. They work well as a team.
Helios doesn’t look convinced, but Kari nods.
“I get it,” Kari says. She’s reluctant, but she’s not beyond reason. “You’re saying, we want to do what’s right, but we’re guessing at what’s right.”
“Exactly,” Sandy says.
“We need to stick to the brief,” Helios says.
“Really?” Dali replies. “We’re heading into the unknown. We have no way of knowing what lies ahead. I’ll take reason over a century-old plan any day.”
Helios says, “We have no choice. We can’t risk the mission. We have to follow the project plan.”
Dali is undeterred. “We have a choice. And we have every right to choose how the future unfolds. Look at where you are, doc. You’re on the other side of a spiral arm within an immense galaxy. Right now, tunnel vision is our greatest danger. We can’t afford to become locked into believing there’s only one way to do things. Just stop for a moment. Think about how absurd that is. Think about how it stifles progress. If we only ever looked at what we knew, we would have never walked across the savannah or sailed over the horizon.”
Dali pauses for a moment. His intent is twofold—to gather his thoughts and to see if he’s still being met with resistance. On one hand, he’s arguing for his life, but beyond that, he sees a chink in their armor. The crew is operating on the assumption they know how First Contact will unfold. To his mind, that’s a disaster in the making. Helios is simmering, but he’s quiet.
Dali says, “I might be a little slow on the uptake. I might not have your technical background or experience, but I think there’s another reason they didn’t send an artificial intelligence to Luyten’s Star. We’re standing on the edge of the unknown. We need clarity. We need reason. We need fresh thinking, not stale, old routines.”
Kari hangs her head.
Helios points at Dali, growling at Sandy, “Goddamn it, commander. Why did you have to wake him?”
Dali raises an eyebrow, realizing what’s implicit in the comment made by Helios. “There were other options?”
Sandy looks away, not feeling comfortable with where Helios is directing the argument. She says, “There are twenty specialists in the prime crew, but life-support limits us to raising four at a time.”
“I told you this was a bad idea,” Helios says, walking away in disgust. “I told you to avoid personal attachments, but no, you had to wake him.”
Kari seems torn. Her body language suggests she wants to stay, but she must feel compelled to side with Helios.
“We’re human,” Sandy says, echoing Dali’s argument, but she takes it further, making it personal. “You’ve got Kari. Why shouldn’t I revive Dali?”
Helios replies with disdain. “Whatever you say, commander. But you’ve got to live with this. If we fuck this up—if he fucks this up—that’s on you!”
Kari avoids eye contact with everyone, something that doesn’t go unnoticed by Dali. He’s still sitting on the bed with the skull cap scrunched up in his hands, but she’s staring at the floor. What’s so interesting on the floor, Kari? Dali’s tempted to ask, but he gets it. She’s trying to wade through the quagmire of logic, allegiance and emotions.
Helios storms off, followed by Kari. As he heads down the corridor, he mutters, “Gustav, Jean-Paul, Mica. Any of them. We could have had anyone other than goddamn Dali.”
It’s the goddamn that gives it away. For Helios, this is personal—but not here, not now. Something happened between them prior to launch, something that went unresolved, something that was baked into the neural implant Helios received. From what Dali can tell, Helios isn’t consciously aware of where his disdain has come from. Dali knows it is going to be difficult, if not impossible, to win his confidence.
Sandy takes Dali’s hands in hers. She looks him in the eye, saying, “Don’t worry. Everything will work out okay.”
Ah, that’s just the kind of brash, blind, unwarranted confidence that sets his heart at ease—not!



Sandy
Sandy takes Dali to her quarters. She starts going through mission planning and profile documents with him. It’s clear she’s desperate to get him up to speed. Dali appreciates her concern, but sitting there on the bed as she sits at her desk, pointing at a hologram, he realizes her efforts are futile. How long was the crew in training? Did years reach into decades? What other spaceflight experience did they have prior to selection? No amount of read this, watch that, is going to make up for what he lacks, but he goes along with her enthusiasm.
All Dali has is his intellect. Without training, it’s a blunt instrument at best. Dali is under no illusions about how difficult life will be for him on board the Magellan. Reason is an extension rather than a replacement for knowledge. Ignorance is an impediment.
Dali humors Sandy. He tries to stay positive. He gets it. She thought she was reviving her partner, not a stranger with no memory of her or the mission. Now she’s in a quandary. She’s being forced to live with her decision. The only real solution is to dump him into the cold, hard vacuum and thaw out Dali #2. As horrific as that is for him, Dali understands that position. Helios is right to be angry. Dali’s a liability. Oh, he doesn’t think he is, but from the perspective of the rest of the crew, he’s a tourist. He’s lost in Paris. He might as well be wandering around the Eiffel Tower asking for directions, struggling to find anyone that speaks English.
Against his better judgment, Dali asks what’s probably a dumb question.
“Why Luyten’s Star?”
“We called and they answered,” Sandy says. “This is going to sound a little weird, but back in 2017, a music festival in Barcelona celebrated 25 years by broadcasting a concert to the stars.”
“Wait? A music festival?” Dali asks, raising his eyebrows in surprise. He might be fresh out of a vat, but he’s not naive. “You’re kidding, right?” 
“No.”
He screws up his face, asking, “Like Coachella?”
“Kind of,” Sandy says, cringing a little. She must know how crazy this sounds to him.
Dali is on the verge of laughing. “You’re telling me a bunch of musicians sat around, stoned out of their brains, and decided to turn a radio telescope toward Luyten’s Star and broadcast Beyoncé’s greatest hits?”
Sandy says, “When you put it like that, yeah, it sounds a little silly, but that’s essentially what happened.”
“Seriously?”
“Oh, there were a few scientists involved. They called it METI rather than SETI. Messaging Extra-Terrestrial Intelligence. They made sure there were binary tutorials and math examples mixed in, but most of the message was music. I think there might have been some poetry in there as well, but I’m not sure.”
“Poetry?”
Sandy shrugs. “Maybe poetry’s universal?”
“And they heard all this?” Dali asks, pointing at the stars out the window. “And they still wanted to make contact?”
“Oh, yeah,” she replies, grinning. “They heard it all right. Sometime around 2030.”
Dali’s incredulous. Were he not sitting in a spacecraft a dozen light-years from Earth, he’d call bullshit and laugh this off as a joke. 
“And they replied?”
“Yes. We got their reply in 2042.”
Dali’s not sure he believes this. He has to know. “What the hell did they say? Did they ask us to turn down the volume? Or change the channel? Don’t tell me they hit the subscribe button.”
Sandy shakes her head, grinning. For her, this is old news. She’s amused by Dali’s take on an interstellar rock concert. His reaction provokes a sense of revelry within her. He can see it in her eyes. For her, this is common knowledge. It was passed down to her as a cold, sterile fact from the original Sandy. It was never discussed, never examined, never questioned. Dali’s disbelief is contagious. He’s not sure what surprises him more, aliens enjoying a concert recorded in Barcelona or her sudden realization about how ridiculous all this sounds.
She can barely speak, laughing as she answers, “We—don’t—know.”
“What do you mean?”
“We think they sent music back to us, but we’re not sure. Whatever they sent, there was no primer. We had no way to decipher their message. To be fair, they had no way to decipher ours as anything other than abstract art.”
“If I’ve got this right?” Dali says, still trying to get his head around this. “We’re on the other side of a galactic spiral arm because someone dropped a techno-beat at a Spanish arts festival?”
“Yes.”
His mouth falls open. “Unbelievable.”
“But true.”
“They must think we’re nuts.”
“That’s a distinct possibility,” Sandy replies, raising a finger to signal she’s being serious on that point.
Dali throws his hands in the air. His reaction is utterly human. A mixture of exasperation and exhaustion has taken hold. Were it not for that concert, he would never know consciousness. He’s alive because of that techno-beat. However fickle it may be, he reminds himself regular human life is just as chaotic and stochastic. People meet in a bar. Or their parents move from another state and they end up going to the same high school. Or they have a common friend. Somehow, the birds and the bees get together. What little order there is on Earth has come from this random, almost Brownian motion within humanity. But poetry? A few chords on a synthesizer? The beat of a drum? Convincing an astronomer to point a radio telescope at this particular star and hit send?
“Okay,” he says, shaking off the madness. “Tell me about Bee. It’s real, right? It’s a planet around here somewhere.”
“It’s a cold eye,” Sandy says. “An alien world that’s locked in close to its host star, always facing in toward it. The heat difference causes the planet to look like an eyeball, with the near side being an ocean, while the far side resembles Antarctica. We found hundreds of cold eyes in orbit around dwarf stars like Luyten. This particular one not only has life—it has intelligent life!”
Dali says, “Intelligent life that’s capable of sending its Top Ten Billboard hits out into space?”
“Something like that.”
She brings up an image of the planet.
“This is the first picture the Magellan took of Bee. We couldn’t see more than a smudge from Earth, but once we dropped the Falco warp field, we were able to image it directly.”
As fascinating as the image is, Dali’s plagued by another question.
“How long—have you?”
“I was the first to wake. I was hatched about four and a half years ago when we arrived within the star’s gravitational reach. Helios came out three years ago. Kari eighteen months ago.”
“One by one, huh?” Dali says.
“Compressing eighteen years growth into eighteen months is an astonishing medical achievement.”
It’s then it strikes him.
Sandy’s been waiting patiently for him for almost five years. She must have been tempted to bring him online earlier, perhaps even before Helios, but she stuck to the plan. All this time, she’s longed to be reunited with someone she knew back on Earth. Someone she loved. Or, more correctly, her neural implants mapped the emotions the original Sandy had for the original Dali, but those feelings must seem real to her. For Sandy, these emotions are indistinguishable from her own. She’s carried them with her through the dark void, waiting for this day. And now she’s on final approach to Luyten’s Star without her partner. All she’s got is a defective clone asking dumb questions.
Dali hangs his head.
Fingers touch lightly at his shoulder. “It’s all right. I know it’s a lot to take in.”
He looks up at her through tears in his eyes.
“Hey,” she says, wiping them away with her thumb.
“Cold eyes, huh?” Dali says, wanting to change the subject, but she won’t let him.
“You belong here, okay? You may not know it, but you do. Helios may not believe it, but I do. We need you.”
Dali nods.
Sandy says, “You don’t have to be the original Dali. You’re not, and that’s okay. Be yourself. If selection came down to exam scores and evaluations, I wouldn’t be here. They chose us as a whole. They wanted a team—all twenty of us. They knew only a handful of us would be revived at any one time. And they were okay with that. They were okay with you. Kari and Helios may not see it yet, but they will, given time.”
Dali forces a smile. He reaches out, touching the hologram. The planet turns in response to his gesture. It moves as though it were hung from the ceiling by a string.
“It’s tidally-locked,” Sandy says. “Like the Moon in orbit around Earth. We take the Moon for granted, but it’s quite extraordinary that we only ever see one side of it. The Moon is rotating, but that rotation is in sync with its orbit. Imagine a kid in a playground swinging around a pole. As they twist around, they’re always facing the pole even though their back swings past the slide, the sandpit, and the climbing frame.”
“Why do you call it a cold eye?”
Sandy turns the hologram so the watery side of the planet’s facing him.
“It’s all about the temperature. The near side is hotter than the far side. On the daylight side, we have a vast ocean almost three times the size of the Pacific. There are a handful of islands but no landmass of significance. That’s the eyeball. Think of the ocean as the pupil, then the mountains on the outskirts surrounding that as the iris.
“Directly beneath the star, temperatures reach around 30 degrees Celsius, or almost 90 degrees Fahrenheit. It’s hot enough to cause constant evaporation and drive an active water cycle. That warm air forms a dome of high pressure over the ocean. You wouldn’t want to sail across the eyeball. There’s almost no air circulating in the middle. Out toward the edges, though, the heat bloom mixes with the low-pressure cold coming from the night side of the planet. We’re seeing lots of storms around the iris—this ring of mountains and plateaus bordering the ocean.
“If we use cloud-penetrating radar, we can see lots of lush foliage and agricultural zones, but the flora is dark. It gets so little sunlight it’s evolved to maximize what little light there is. This is the twilight region on Bee. For anyone living on the edge of the ocean, their alien sun is always low in the sky. Temperatures here range from 40 to 60 degrees Fahrenheit, depending on storms. That’s 5 to 15 degrees Celsius, so it’s cool but not crazy cold. Think the Pacific Northwest—Oregon, Alaska, Washington state, places like that.”
“Lots of trees, huh?” Dali asks.
“Lots of something we think might be trees. We can’t tell from this far out. On Earth, places like this are lush and fertile.”
“And the mountains beyond the plain?” Dali asks, intrigued by the dynamics of an alien world.
“Kari’s been looking really closely at these,” Sandy says. “We’re not sure what plate tectonics are at work on Bee, but there’s no doubt the ring of mountains hems in the ice on the night side of the planet. In a couple of spots, glaciers reach across the coast to the ocean, but for the most part, they’re contained by the mountains. We see something similar on Earth in places like Antarctica, where massive ice sheets are hemmed in by mountain ranges, slowing their approach to the sea.”
“And the night side?” Dali asks, turning the planet around like some Greek god playing with the world.
“Temperatures plunge to negative one-eighty on the perpetual night side. That ice is several kilometers deep. Its longevity is key to the planet’s overall stability.
“The distribution of weight is finely balanced. Water evaporates from the ocean, collides with the cold, and then falls as rain on the coast and as snow in the mountains. Very little of that reaches the dark interior, though. The ice on the night side is probably hundreds of millions of years old.”
Dali uses his hands to enlarge the hologram, looking at the mountains and plains in the twilight zone.
“So this is where we find life?” he asks, running his fingers up, circling them around the edge of the eyeball.
“Oh, we suspect life’s everywhere,” Sandy says. “That’s what’s got Kari so excited.”
“Everywhere?”
“Yes, the ocean is awash with algae blooms, but these tend to stay in the warmer, central waters. If their ecosystem is similar to what we have on Earth, then these will be dead zones for larger marine life. That warmth, though, will make the heat dome a microbial paradise. Most of our fish stocks are coastal, and we suspect theirs will be too.”
“But there won’t be anything on the night side, right?” Dali asks. “I mean, there’s no light, no heat.”
“Not on the surface,” Sandy says. “It’s far too cold for any life we know of, but we’ll have to wait and see. Beneath the ice, though, there are probably lakes teeming with life.”
“Really?”
“Sure. We have them in Antarctica,” Sandy says. “Ice is a great thermal insulator. On Earth, the Inuit people build houses out of blocks of ice. Igloos. We think of ice as cold, and it is cold for us, but it’s not negative one-eighty. So yes, there could be life beneath the ice.”
“Ah,” Dali says, fascinated by the complexity of an alien planet.
“Ice is great for maintaining a stable temperature. We won’t know for sure until we reach orbit, but our ground-penetrating radar should be able to detect subsurface lakes beneath the ice.”
Dali throws his hands in the air. “Wow!”
“You like it?” Sandy asks.
“It’s wonderful,” Dali says. “It’s an entire world waiting to be explored.”
“An entire inhabited world,” Sandy says. “The most exciting part is getting to talk to another intelligent species, and that’s where you come into things.”
“Me?” Dali says, pointing at himself in disbelief. “Whoa, wait a minute.”
Sandy brings up a series of folders marked First Contact Protocols. “You’re our mouthpiece—or that was the original plan. The idea was, someone with a background in humanities is going to be best placed to balance the conversation. Oh, there will be lots of science, math, physics and biology to chat about, but those are sterile subjects. Your role is to dive beneath the surface.”
“Ummm.”
“You’re going to want to take a look at these—a good long look.”
Sandy gets up, saying, “I’ll be on the bridge if you need anything. The next module is the kitchenette. You’ll find snacks and drinks in there. There’s a bathroom beside medical.”
“You’re leaving me here?” Dali says.
She pauses beside the door, saying, “Don’t break anything.”



Night
Dali spends the rest of the day reviewing the files Sandy gave him. After a few hours, he gets bored and goes exploring, but there’s a problem. Where is everyone? There are only so many times he can walk around the circular torus. The layout is pretty simple: living quarters, kitchenette, storage, medical, bathroom, gym, and then it’s back to the living quarters again. If he walks the other way, the order is reversed. No surprises there, but as the torus is in motion, it’s easier to walk with the motion than against it.
What surprises him is that he can’t find the bridge. Dali can’t find anyone. He looks in every nook and cranny. Staring out the window, he can see the slender hull of the Magellan in the middle of the donut-like torus. While the torus is in motion, rotating two and a half times a minute, the Magellan is stationary. Or it appears that way. In space, everything is whizzing somewhere, circling around something.
Regardless of what he may personally want in life, Dali’s an astronaut. Astronauts are professionals. They’re thinkers. Dali decides he should be professional. Although it’s not entirely scientific, he paces around the torus, counting his steps so he can get an approximate size for the habitat. Three hundred and twenty paces, and he’s back where he started. Math never was a strong point, but the ratio is about right. If the diameter of the torus is a hundred meters, then it would have a circumference of that times pi, or three hundred and fourteen meters. Close enough. That puts the heart of the starship at the center of the torus about fifty meters away. But how the hell is he supposed to get down there? There are no elevators or shafts or easy access hatches.
And there’s another problem. Dali expected the starship itself to act as the axis. As it’s at the center, it should turn with the torus, but it doesn’t. How does that work, he wonders? Perhaps it’s like a bicycle wheel. He’s on the rim, walking around upside down within what would equate to the tire. Out of sight beneath him, there must be spokes leading in toward the center. Like a bicycle wheel, though, there has to be some kind of bearing that turns around a stationary hub. That hub is the Magellan.
His position within the torus gives him a stunning view of the craft. The engines are hundreds of meters away at the far end of the vessel.
Dali peers out of a window on the other side of the vast ring. The bridge is below him. Lights illuminate the cockpit. Occasionally, he sees movement as a shadow drifts over one of the windows.
The Magellan is surprisingly large for a crew of four. Back in the Apollo era, astronauts went to the Moon in a capsule that was roughly the size of a minivan. The SpaceX Starship changed all that, but for long hauls, internal space remained at a premium. Life support is a costly exercise. Everything has to be self-contained and self-sustaining. Somewhere beneath him, there’s got to be fuel for both the craft and the crew. There must be some kind of carefully balanced biome to produce food.
Dali’s confused.
Try as he may, he can’t find any ladders leading up to the heart of the spaceship. He notices a few maintenance hatches in the ceiling, but from the scuff marks around them, they haven’t been opened in a long time. As they’re held in place by screws, they’re certainly not used for daily access. The only ladder he can find is built into the wall on the side of the kitchenette. The problem is, it leads down rather than up, providing access to an airlock beneath the floor. As the spin of the craft has him flung outward, he’s effectively upside-down relative to the bridge and the body of the Magellan. Up should take him there, not down. His version of down would take him outside the torus. The airlock is probably used for maintenance. There’s got to be an elevator or a shaft running up to the Magellan itself somewhere, but he can’t find it. Why would something that gets used daily be obscure and hidden from sight?
Dali gets bored of his boredom break. A bottle of flavored milk and a crude facsimile of a chocolate chip cookie are enough to send him back for more study. Although he has no direct memories of his training, a light scan of various documents refreshes his thinking. His mind is like a sponge. Just a passing note is enough to trigger a cascade of thoughts and reactions.
The lights dim. That must be part of the day/night cycle on the Magellan, but it’s the first thing that’s distracted Dali in several hours.
He hears voices.
He’s no longer alone.
Dali springs to his feet and rushes into the hallway, wanting to see where the crew has come from. Feet appear in the distance, walking down the curved passage, slowly resolving into legs, a torso, and gently swinging arms. It’s easy to pick out each of the crew long before their heads are visible. Kari’s got impossibly thin ankles, calf muscles and thighs. She belongs on the cover of Vogue. Helios has legs like tree trunks. Sandy’s curves are somewhere in between.
“Hey,” Sandy says, waving to him as he stands outside her quarters. Helios and Kari are talking with each other, but they’re smiling. To Dali, it doesn’t look like they’re ignoring him so much as being engrossed in a discussion. Helios is animated. It seems he’s always passionate about something. His personality is as fiery as his beard. From what Dali can tell, he’s not short of an opinion on anything. They turn into their quarters as Sandy heads on toward him. She’s carrying two plates covered by cloches. Thick Styrofoam covers keep the heat circulating over their dinner.
“How was your day?” she asks, brushing past him. The door closes automatically behind the two of them.
“Oh, fine,” he says. “Interesting.”
“What’s wrong?” she asks, placing the plates on the desk.
He smiles. She really does know him quite well. He’s going to have to be more careful if he wants to fool her. One or two-word answers are a giveaway that he’s unsettled.
“How do you get from here to there?” he asks, pointing at the ceiling and the main body of the Magellan beyond it. “I mean, I looked. I tried, I really did, but there’s no shaft or ladder or elevator, not that I could find.”
She laughs. “We fly.”
He raises an eyebrow. “Fly?”
“Zoom? Soar? Jet? Which synonym would you prefer?”
Dali says, “Ah, anyone that actually explains the process.”
Sandy holds one arm in front of her chest and circles her other hand around it. “The Magellan and the living quarters are separated by a super-cooled electromagnetic bearing. They don’t actually touch.”
“Oh,” Dali says. “So no ladders or elevators, huh?”
“No.”
“And you zip between the two?”
“Zip,” she says. “See, I knew you’d come up with the perfect descriptor. The human body doesn’t do so well in prolonged weightlessness. Spinning around up here while we’re resting allows us to retain bone density and muscle mass—well, that and a ton of exercise.”
“So how do you soar, zoom, jet, fly to the Magellan?” Dali asks, deliberately leaving out the verb zip to tease her. His omission doesn’t go unnoticed. She offers a slight smile as she replies.
“There’s a transfer shuttle below the kitchenette.”
Dali snaps his fingers and points at her, “The ladder leading down to the airlock!”
“Yes.”
“So you fly a shuttle back and forth?”
“It’s a transfer couch, really—a taxi. There are a bunch of seats set on an angle. We’re squeezed in like sardines. The shuttle allows us to move people, cargo, food, spin up the torus, stuff like that.”
“But once you’re down there, I’m stuck up here?”
“Not quite. The process is automated. Hit the call button on the hatch, and the shuttle will move between vessels to pick you up.”
“So the Magellan is two separate spacecraft?” Dali asks. “There’s the main body and the torus?”
“Kind of,” Sandy replies, sitting on the edge of the desk. “The torus was retracted during our interstellar flight. Once we arrived in the system, the shell was inflated. The curved floor and ceiling sections slide out of each other like a telescopic arm, while the walls are made from fabric similar to our spacesuits. The design gives us a lot of flexibility.”
“Looks flimsy,” Dali says.
Sandy reaches out, touching the fabric that forms the hull of the torus. “We use radar to avoid micrometeorite damage. But don’t worry. If anything slips through, there’s a thin layer of foam in there that will plug holes.”
Dali waves with his arms, saying, “So you travel between stars like an arrow. When you slow down, the torus opens up, blossoming like a sunflower.”
Sandy’s face lights up. “I like that,” she says, appreciating the way he can turn a mechanical action into something beautiful. “It took me over a hundred shuttle flights to bring the furniture and cargo over from the hold on the Magellan.”
“So all this was bare?” Dali asks, gesturing to the floor around him.
“Yes, it was one gigantic open ring in the early days. No wall partitions or equipment. I used to run around it for exercise. I slept on the floor for the first month. There was nothing in here. Even the kitchenette and toilet had to be mounted after inflation.”
“So no bathroom to start with?”
“No, just a bunch of plumbing points, pipes and drains.”
Dali asks, “Did you buy the Magellan from Ikea?”
Sandy laughs. “It did come with a set of Allen keys and instructions.”
“Well, you’ve done a great job with the place.”
“Hungry?” she asks, lifting one of the Styrofoam cloches. A small puff of steam billows from beneath the upturned cover. “Soy steaks is about as good as it gets this far from Texas.”
She hands him a plate. “If you smother it with gravy and mushrooms, you can almost fool yourself into thinking it’s real.”
Dali takes the plate and sits on the edge of the bed, facing her. He balances the plate on his knees. “This looks quite good.”
“Liar.”
“It smells good,” he says, conceding her point.
Dark brown liquid soaks into a piece of faux-meat in the shape of a slice of bread. Beside it, there’s a mushy green clump and a mushy white clump. At a guess, they approximate peas and mashed potatoes. After a few bites, he lets out a slight ‘Mmmm.’ Dali ensures his gesture is subdued enough not to be called out as a lie. It has enough emphasis to suggest dinner is better than he expected—and it is.
“What have you guys been up to?” he asks between bites.
“Plotting our approach to Bee,” Sandy says. “Have you ever seen a leaf swirling around a storm drain during a flood?”
He nods, chewing on the faux-steak.
“We’re approaching Bee in much the same way, swirling around Luyten’s Star as we decelerate, slowly falling closer to the red dwarf at the center.”
“Huh,” Dali says, only now realizing the ion engines he’s seen glowing as they fire within the vacuum of space aren’t accelerating them in the direction of the nose cone. Instead, the craft is flying backward. The Magellan is decelerating like a rocket coming in to land. 
Sandy says, “Bee is in a tight orbit, sitting in closer than Mercury. It’s so close, their equivalent of a year lasts only 18 days. Kari’s identified an asteroid belt between two of the gas giants in closer. The belt doesn’t look like planetary debris as it’s so widespread. Kari thinks it’s rubble left over from the system’s formation. We’re doing the math to figure out an intercept path. She wants to collect some samples.”
“Oh,” Dali says, only just following the conversation. The green mush is tasteless, but the white mush has a nice potato flavor. It’s been salted and cooked with something buttery. A bit of pepper, and it would be perfect.
“Our fuel budget allows for a couple of deviations. I don’t want to burn any more than I have to. Reserves are important, but I agree with Kari. Examining a few of those asteroids will give us a lot of detailed information on the chemical composition of the system. Besides, it allows us to swing by one of the gas giants, and they’re always spectacular.”
They finish eating and stack their plates on the bookshelf.
“What do you remember?” Sandy asks. “Anything?”
Dali shakes his head. “Everything’s blank—and then it isn’t.”
“So, you remember something?” Sandy asks, getting excited at the prospect he’s not a total flop. Dali stares at his feet. He looks around the floor, looking anywhere but at her.
“What’s wrong?” she asks. “It’s okay. You can tell me.”
Dali’s not so sure she’s going to want to hear this.
Sandy repeats her admonition. “You can tell me anything.”
“Anything?”
“Anything.”
The silence between them is awkward. Oh, Sandy’s not awkward. It’s Dali that feels horribly exposed. Sheepishly, he says, “I remember skipping.”
Sandy’s response is caught somewhere between ‘Huh?’ and ‘What?’ and comes out like air rushing from a deflating tire.
“Anything, right?” he says, wishing he could melt away.
“Anything,” Sandy replies, followed by a cheerful smile. There’s silence for a moment. Sandy follows up with a question. “You mean skipping with a rope? Like at the gym?”
“Oh, no,” Dali says as though such an idea were preposterous. “Skipping on the grass. Playing around as a kid.”
“So why do you remember skipping?”
“I dunno. It’s just one of those things that gets stuck in your head, you know?”
From the look on her face, Sandy doesn’t know. She looks worried.
Dali asks her, “What emotion do you associate with walking?”
“Walking?”
“Yes, walking. How does walking make you feel?”
“I—ah—I don’t know that it makes me feel anything,” she says, shrugging.
“Exactly,” Dali replies. “What about running?”
This time it’s Sandy’s opportunity to look awkwardly at her feet. Her eyes dart around the carpet, avoiding his. “I mean, I run for exercise. I guess it’s enjoyable. It’s hard work, but I feel better afterward.”
“And skipping?” Dali asks.
Her eyes meet his. She smiles, saying one word, “Happy.”
“See?” he says. “Skipping is underrated.”
“Dear God, you’re weird,” she says, trying not to laugh at him.
“But I’m right, huh? Skipping is an act of joy. You can’t skip and not be happy. It’s fun. It’s fast. It’s efficient. For the life of me, I don’t know why people don’t skip more. Go into the city center, and all the business suits are power-walking or running somewhere. They’re uptight. Anxious. They think they’re focused. They’re not. They’re blinkered. They’re thinking only about themselves. They’re hurrying somewhere for no other reason than to be in a hurry. Important stuff must be done. But what they don’t realize is they’re missing the most important thing of all—life is passing them by.”
Sandy says, “And you think skipping would solve that?”
“It wouldn’t hurt,” Dali says. He poses a question. “If you saw someone skipping down the sidewalk toward you, what would you think?”
“I—I—I don’t know. I don’t think that’s ever happened to me—not as an adult.”
Dali points at her, saying, “You’d smile. You’d see someone full of life. You’d see someone enjoying themselves as they go about their day—and it would brighten yours!”
She shrugs. “I guess it would.”
Dali is resolute. “Skipping should be an Olympic sport.”
Sandy bursts out laughing.
Dali says, “Can you imagine the starter’s gun going off in the one hundred meters skip?”
“It would be full of confetti,” she says, playing along with him.
“Colored confetti,” Dali says, gesturing with his hands and making as though his waving fingers were flecks of confetti fluttering as they fall to the ground.
Sandy asks him, “And that’s what you remember?”
Dali has a lopsided grin. “Yep. It’s not much, huh?”
“Why do you think you remember that?”
“I think it’s because of regret.”
“You regret not skipping more?” she asks, perplexed by him.
“I guess,” he says.
“You can probably skip around the torus. It might take a bit of practice to get used to the spin.”
Dali shakes his head.
Sandy seems to read his mind. “Helios and Kari, huh? They’d think it was weird.”
Dali doesn’t reply, but she’s right. He doesn’t want to give those two any more reason to flush him out of an airlock.
Dali hadn’t noticed before as he was too focused on cramming the flight documentation into his head before dinner, but the room is mirrored. There’s an identical desk, a set of drawers, and a bookshelf on the other side of the double bed. It’s then he sees the metal track running across the ceiling and down the wall. It crosses the floor before disappearing beneath the bed. As the torus is an inflated structure, the track reaching over him has been added after the structure was pressurized. Sandy notices his interest in the tracks.
“They’re dividers,” she says. “This is two rooms joined to become one. Look, I know this is awkward. I’m a stranger, right?”
Dali wants to say, ‘No, it’s fine,’ but that would be a lie. After all she’s done to keep him alive, he owes her his honesty.
Sandy points at the bed. “It’s two mattresses pushed together. I can move them apart and lower the divider.”
Dali’s silent.
“It might be nice for you to have some privacy,” she says, screwing up her face a little.
“How did we meet?” he asks.
“Well,” she says, cracking a smile. “You were naked. You had a boner. You’d just been squeezed out of a growth pod and dropped into a glass cleaning tube.”
“You know what I mean,” he says, appreciating her humor even if it’s not subtle.
“Does it matter?” Sandy asks. She hops up on the desk, swinging her legs in front of her. “You’re right, you know. I don’t think any of us had thought about it too deeply before now, but you’re right. We’re not them. Oh, Helios and Kari might think so because their implants took so well, but they’re living a lie.”
Dali looks down at his hands clenched before him.
Sandy looks down at the socks on her feet. “I guess I am too, huh?”
“What do you remember?” he asks, turning Sandy’s original question around on her.
Sandy has tears in her eyes, but she refuses to let them roll down her cheeks. She looks up at the ceiling, daubing the corner of her eyes to catch them.
She says, “You were starting a Ph.D. at Cornell.”
“A Ph.D. I never finished,” he says. All pretense is gone, but both of them continue to use the personal pronoun to describe the people they never were. There’s an unspoken agreement between them. Whether they like it or not, this is their pedigree. These memories drove them here just as surely as the DNA within their cells formed the bodies they inhabit. They might be unique individuals orbiting a foreign star, but some part of them will always remain on Earth.
“Because of me,” Sandy says, sniffing. She points at herself. “Well, you know.”
“Hey,” he says, throwing his arms wide open. “And here I am.”
“You had all these crazy ideas.”
“Had?” he asks, raising an eyebrow and playing along with her.
Sandy is radiant. It’s not difficult to see how he fell for her. If anything, Dali wonders how the hell she ever fell for him. Her face is alive, vibrant, full of excitement as she recalls what for her must seem like a dream.
“We’ve known each other since high school, did you know that?”
“No.”
“We lost track of each other in college. I went to MIT. In my final year, I was selected for the astronaut corps. I ended up flying six missions. One that went as deep as Titan.”
“You’ve always loved the gas giants,” he says.
She points at him playfully, knowing he’s toying with her based on her comment about swinging by another gas giant here in Luyten’s system.
“Oh, Saturn. Don’t get me started on our flyby of Daphne. The only bad thing about Titan is you can’t see Saturn from the surface. It’s just a smudge in the murky sky.”
“And?” Dali asks.
“Anyway, they were putting together the Long Shot program.”
“The Magellan?”
“Yes. And there was a Christmas Gala in Houston. You were an advisor to Senator Godfrey-Smith at the time. I was only just back from the orbital lab, so NASA paraded me before the cameras. I swear, the astronaut corps was half training, half PR. Actual flights were icing on the cake. So there I am.”
“There you are,” Dali says, grinning.
“I’m standing on one side of the dance floor. You’re on the other. In between, couples are shuffling and swirling across the polished wood, and you hold your hand out as though you’re ready to take mine.”
“At a distance of what? Twenty feet?”
“More like forty. I see you, but I don’t. At first, I think, who the hell is that and why are they staring at me, and what the hell are they doing with their hand?”
“Okay, this really does sound like me,” Dali says, chuckling.
“Then it hits me. Oh my god. Dali Patel from JFK High! You smiled. You must have seen the realization as it struck. I remembered you as the American Indian that wasn’t an American Indian. Your parents were from? What was the name of the city? It was somewhere near Nepal.”
Dali shakes his head. He has no idea.
“You told us you could see the Himalayas from your grandparents’ place. Everyone used to ask you if you’d climbed Everest.”
“I hadn’t, right?”
“At the age of 16? I hope not. We had math and biology together in high school. I was the quiet one. You were the talker. Always asking questions.”
“That sounds about right,” Dali says, shaking his head. “Why is it I feel embarrassed about something I never actually did and certainly don’t remember?”
“Oh, I remember,” Sandy says. “Some of your biology questions about female anat—”
“The dance,” Dali says. “Let’s go back to the dance.”
“So there you are, offering me a dance. We weave our way between the couples and meet in the middle of the dance floor without so much as a word. It was the music. It was way too loud. I think you said something, but I couldn’t hear you over the thumping beat. You took my hand and we started waltzing. Everyone else is jumping around and throwing their hands in the air, but you—you ignored them. You ignored the music. Somehow, you made it work.”
Dali says, “I suspect that’s the only dance I knew.”
“We laughed,” Sandy says with eyes glazing over. “I remember that—lots of drinks and laughs. You were quite the gentleman. You escorted me back to my room and left after a kiss on the cheek.”
Dali’s fascinated by her recollection. For Sandy, this is real. This isn’t some implanted memory. It’s as indistinguishable to her as seeing him in the vat this morning.
“The next day, I had one helluva hangover. My head was thumping. I thought there was a jackhammer going off inside my skull. I had to check out by ten, so I dragged myself out of bed and into a shower. A sheet of paper had been slipped beneath my door. I remember it because of the audacity.”
“Audacity?” Dali asks, genuinely surprised.
“It read, Breakfast in the atrium. No question mark. No proposed time. No signature. Just a statement.”
“H—How long?” Dali asks, raising a finger. “I mean, how long were we together after this? This was a long time ago, right? You said you were in your seventies when the Magellan launched. This is way before then.”
Sandy looks him in the eye. “We were married for forty-two years, Dali.”
Dali sits back on the bed. His eyes go wide. “Wow!”
“Wow indeed,” Sandy says, echoing him.
“And kids?”
“Grandkids. And great-grandkids.”
“We have grandkids? And great-grandkids???”
For a moment, he feels numb. Sandy’s quiet, letting him take in the news.
“I—ah.” He points back and forth, saying, “You? Me?”
“It’s a treat to see you lost for words just once in your life.”
“Please,” he replies, gesturing to her. “Continue.”
Dali has a million questions, but she can only answer them in a linear fashion, one at a time. It takes all his self-will to keep quiet and listen. Sandy can’t give him answers if she can’t get a word into the conversation. He fights the impulse to blurt out his thoughts.
Sandy says, “You were sipping coffee, reading the paper when I walked into the atrium. Being a gentleman, you stood and pulled out a seat for me. I was wearing dark sunglasses. Anything to avoid the light streaming in through the overhead windows.”
“And?” he asks.
“And we talked for hours. I have no idea what we ate, but we sat there until sunset.”
Dali leans forward, resting his elbows on his knees and his chin on his hands.
Sandy continues. “You said it was a mistake to ignore humanities and the social sciences. You told me First Contact should lead with a clear sense of who we are and how we got where we are. You convinced me it was more important than discussing general relativity or quantum mechanics with our extraterrestrial friends. You said the inhabitants of Bee need to understand our religions. Not to confuse them. Not to convert them. But because they’ve shaped so much of who we’ve become—be that atheist or otherwise. You were convinced there would be parallels in their world.”
She looks up at the ceiling for a moment, trying to recall memories from another lifetime.
“You said… Umm, hang on. I can’t remember the exact phrase, but you were quite adamant. It was something like…”
Dali mumbles, “They’re meeting us, not our textbooks.”
“Yes,” she says, pointing at him. “That was it!”
“They need to understand who we are, not who we pretend to be.”
“Yes. Yes. Yes. You remembered!”
Dali shrugs. “It was just right there in the back of my mind!”
“This is good,” Sandy says, rushing over and sitting next to him. She takes his hand in hers. “This is great. So the implant took. At least some of it.”
“I guess. I mean, I don’t remember anything specific, just ideas.”
“I can work with this,” she says. “It gives me something to counter Helios.”
Dali feels under pressure to say something else, but there’s nothing there. He wants to say he remembers more, but he doesn’t. The look on her face is one of excitement. Dali doesn’t have the heart to dampen her enthusiasm. He smiles and squeezes her hand in agreement.
“And from there?” he asks, desperate to move the conversation along.
“Oh,” she says, becoming lost in a moment. “Ah, I introduced you to the project director for Long Shot. He got it. He felt this was the missing piece of the puzzle. We got married about a year later. By then, you were officially part of the project planning group. It took about a decade before they shifted you to the prime crew. I was so excited.”
“I bet,” Dali says, seeing the sparkle in her eyes as she clings to his hands.
She’s waiting for something more, waiting for her Dali to emerge. He’s right there in front of her, but she won’t do anything about it. This has to come from him.
But nothing’s changed.
Even with all the reading he’s done, Dali still feels baffled to find himself on a starship. Physically, he’s eighteen years old. Mentally, he hasn’t hit eighteen hours. Emotionally, he feels blank.
There’s depth to her smile. The soft lights reflect off her eyes. Starlight drifts in through the window. The warmth of her hands, the softness of her touch, the tender way she runs her thumb over the back of his hand. This is where he belongs. He may not understand it. He might feel like a stranger, an imposter, an outsider, but to her, he belongs here. The way she breathes, drawing in deep and raising her chest before relaxing and exhaling. She’s longed for this moment. She’s dreamt of this for years.
Dali’s not ready, but he can’t deny her feelings—implanted or not. He can’t break her heart. She deserves honesty but not at the expense of crushing her emotions. To hurt her is more than he could bear. He lets go of her fingers, pausing for a moment, knowing the next few seconds will define their lives together on the Magellan.
Sandy holds her breath.
Dali reaches out, taking her arm and running his hand up over her shoulder. She closes her eyes. His fingers stroke the soft skin on the side of her neck. She leans in. Their lips touch. It’s not a kiss so much as an acknowledgment of each other. He lingers. She waits. He caresses her cheeks, kissing her softly.
Sandy still hasn’t opened her eyes. She reaches up, pulling on the zipper running down the center of his flight suit, drawing it slowly to his waist. Her hands slip inside. Fingernails scratch lightly at his chest. With that, Dali feels a rush of warmth surge through his body. He’s lightheaded, almost giddy, but he doesn’t care. Far from being clones a quadrillion miles from home, they’re long-lost lovers reunited.



Lies
Dali’s nervous. He bites into a dull green algae bar. He’s had a few of these over the past couple of days. They’re basically the same color going in as coming out, but the flavor’s pleasant and the bar is packed with nutrients. The taste is a little salty with a slight hint of lemon.
Whereas the living quarters on the torus are a relaxed environment, the bridge is chaotic—at least for someone who doesn’t know what all the switches, dials and knobs control. There’s a clear division between digital and analog. Most systems have a digital display with a touch screen interface that adapts depending on what’s being examined. Beneath those, though, are a bunch of hard overrides. It’s 75,246,400,000,000 miles to the nearest gas station. It wouldn’t do for one of their core systems to fail because a cosmic ray took out the fine wiring within a computer chip and there was no way to manage at least basic functions.
Every core system on the Magellan has two backups. One is hot, ready to take over in an instant. The other is cold and under maintenance review. Every few days, the systems are rotated so that no one system can ever be called prime. On top of that, the frequency with which they’re rotated is offset so faults can’t cascade across systems. For Dali, the complexity is mind-boggling, but he gets it—they’re outside the range of AAA. If anything breaks, they’ve got to figure it out themselves.
Dali doesn’t belong on the Magellan—not without any memory of his training. He desperately wants to fit in. He feels he needs to show the others he can contribute to the mission. For the last few hours, he’s been reviewing documents and familiarizing himself with the key milestones on approach to Bee. Ideas ricochet around in his mind like shrapnel from a grenade.
Dali doesn’t want to be dead weight. He’s got something to prove, but he doesn’t want that motive to be obvious to the others. After the initial arguments, he’s looking for an opening. He wants to inject some value and avoid conflict with Helios.
Sandy disappears down the shaft leading to the engines at the rear of the spacecraft. The tunnel’s long. The lights only come on as she reaches each section, making it appear as though she’s drifting off into the darkness. This is it. Sandy’s no longer here to shield him. Dali can feel the tension in the air.
“So, how do we talk to them?” Helios asks, drifting through the cockpit.
Although his question sounds casual, Dali has no doubt it’s calculated. Helios pulls on a handrail, maneuvering through the narrow gap below the overhead instrument panel and the windshield—or is it more correctly a transparent vacuum shield? He pulls himself down into his seat.
As they’re barely under power, executing a light deceleration burn as they pass through the system, there’s no need to strap in. For Helios, it’s a parking spot. He drifts inches from the foam padding on the seat, slipping his legs beneath the dash. Footholds are the only practical way to remain stationary in weightlessness. Although Helios may look bored, he’s not. He might be idly checking flight metrics, but it’s a bluff. The chances of any particular reading changing are non-existent. Habit has him going through the motions as he prods Dali about his supposed area of expertise.
“Do we speak in English or light waves?” he asks.
“I was wondering the same thing,” Kari says. “How do we talk to them?”
They’re testing him. Ganging up on him would be a better phrase. Out of the corner of his eye, Dali can see Sandy still sailing toward engineering. She’s so far down the shaft, the motion-sensitive lights are turning off behind her. Helios and Kari are taking full advantage of her absence. If he were them, he’d be drilling the new guy too. At some point, their lives may depend on Dali’s ability to respond in an emergency, so it’s a fair concern. Better to understand any limitations now than when things go to hell.
Dali chews on the last of his algae bar. He takes his time before replying. Nerves cause people to rush, which doesn’t help. Rushing would reveal how anxious he is for their acceptance. Dali’s got to be composed. If he wants to come across as competent, he’s got to show confidence. He takes a sip of recycled water from a plastic pouch and pushes the clip up on the straw to prevent any spillage.
“Slowly,” he says in mimicry of the way he lingered before responding. Dali pushes the drink pouch against a strip of Velcro on the hull to prevent it from drifting around the cabin. “Talking to another intelligent species is going to take time and patience.”
Neither of them responds. Dali doubts they’ve conspired together to drill him on this, but it’s apparent there’s an unspoken agreement between them—it’s time to give him a nudge. Given this is his supposed area of expertise, they want to know whether he’s up for the challenge.
“We can’t rush this,” Dali says, recalling lecture notes he read last night before bed. “Language is fickle. Professor Diethelm Kanjahn tells a story of a friend in South East Asia calling out in the markets, I’m looking for my wife! Young women all around him started laughing, jesting with him in Khmer, saying, Me! Take me!”
“I don’t get it,” Kari says.
“To his horror, he had asked for a wife, not his wife. Language is nuanced. We’ve got to be careful. We’ve got to take the time to be sure about what’s being said. And that’s true on both sides.”
“Time is all we’ve got,” Helios says. He’s not wrong. The mission planners set the crew’s starting age at eighteen, giving them decades to accomplish First Contact if needed.
Kari asks, “So if they’re similar to dolphins, are we going to have to learn to speak in sonar?”
“No,” Dali replies. “Regardless of whether they speak via light waves or pheromones, we’re dealing with an entire planet. There are probably dozens of major languages down there, along with hundreds of dialects and minor languages. The simplest approach is for them to learn English.”
“You want them to learn our language?” Kari says. “That’s a little presumptuous, don’t you think?”
“Arrogant,” Helios says, being blunt rather than shy with his opinion.
“Not arrogant,” Dali says. “Practical. Remember, the goal is to communicate clearly, to avoid misunderstandings. The easiest way to do that is to have a common, agreed standard. A convention. As we can’t be expected to learn all of their languages, nuances, and idioms, it makes sense to offer ours as a meeting place.”
Helios doesn’t agree. “If we want to learn anything about their civilization, we’re going to need to speak their language.”
“Eventually, yes,” Dali concedes. “But there won’t be a single language. We have to take baby steps. Civilization isn’t linear or logical. It develops in waves. On Earth, the Phoenicians invented the alphabet, the Greeks democracy, the Chinese gunpowder, the Europeans optical glass. Our civilization is a blend of these over time. We have to recognize, we’re not dealing with the inhabitants of Bee as they are, but as they have reached this point in their history. Like us, their history will be replete with heartache and triumph. If we’re going to understand that, we have to have a shared language.”
“And that’s English?” Kari asks.
“Yes,” Dali says. “It’s an arbitrary choice. It could easily be Chinese or German. But we’re initiating First Contact, so we set the rules. Having one approach will simplify things and avoid confusion.”
Kari looks skeptical. Helios doesn’t look convinced. Dali needs to take a punt. What’s the football term for a pass thrown wildly downfield in hope of scoring a touchdown? A Hail Mary. Yeah, he’s got to throw one of those and try to get out in front of them. Okay, he thinks, let’s try something provocative.
“Communication is the most vital part of our mission.”
Helios raises an eyebrow and looks over at Kari.
“As an astrobiologist, I disagree,” she says. “Biological contact is where the rubber hits the road.”
Dali isn’t fazed by her comment.
“Oh, I have no doubt about the importance of physical contact, but we shouldn’t underestimate the value of communication. We’re undertaking intellectual First Contact. This is a profound moment for both us and them.”
“So we talk with them,” Helios says. “Big deal. I think Kari’s right. Biology is where the real gems lie.”
Helios might think he’s good at poker, but Dali sees straight through him. Dali is careful not to give anything away in his facial expressions. He can see Helios knows he’s got Dali at a disadvantage. Helios remembers the training. Dali doesn’t. Helios understands the various ways in which contact will unfold as part of the mission profile. He’s baiting Dali—walking him into a trap. Dali, though, is undeterred.
“Biology is the how of alien life. Communication gives us the why. Both are important. They resolve different things. They answer different questions. Looking at who the Beebs are and how they developed to this point in time is going to allow us to understand them as a civilization.”
“I think you’re full of shit,” Helios says. “I say, we let them talk to us however they like. We shouldn’t dictate terms.”
Well, at least he’s honest, Dali thinks. And consistent.
“This isn’t a game,” Dali replies, dousing the anger Helios is throwing around. “We’re not likely to reach a mono-culture down there. I doubt there will be a single ambassador representing them. Oh, someone might try, but it’ll be a bluff. Given the stratification of the planet into various habitable zones, I suspect we’re going to see things like class warfare and conflict.
“There’s not much dry land. And it’s strung out. It’s vast. On Earth, maintaining empires across large geographical tracts has always been impossible. It leads to fractures, fragmentation. There will be opposing cultures on Bee, which will lead to factions and open war. If we choose one of their languages over another or even appear to side with one culture above another, we could inflame those tensions. No, it’s better we come as peacemakers rather than wading into a conflict we don’t understand. Using English as the medium of intellectual exchange will allow us to do that.”
“Really?” Kari says, asking, “How can you be so sure?”
For the first time, it’s a genuine question. It’s the motion of Kari’s head that gives it away. She wasn’t expecting his previous answer.
Kari fills a plastic pouch with dark fluid from a spigot on the side of the hull. She slips the pouch into a microwave and hits the button marked Coffee. A soft hum is a poor substitute for the rattle of an Italian espresso machine pushing boiling hot water through freshly ground beans at ten times Earth’s atmospheric pressure, but it’s all they’ve got. It’s strange how Dali remembers details like that. Apparently, the real him back on Earth was a bit of a connoisseur of fine coffee brews.
“Limited resources,” Dali says. “Conflicts arise whenever there’s inequality and demand outstrips supply. On a world like Bee, the premium real estate is around the outside of the eyeball—in the band between the ocean and the ice sheet. There are going to be haves and have-nots. If Earth’s history is anything to go by, the percentages will be skewed—something like 80/20 or 90/10.”
“Or worse,” Helios says, surprising Dali by joining rather than fighting him. Dali knew Helios knew more than he was letting on. Dali was right to assume he’d had some prior exposure to these ideas.
“Inequality leads to war,” Dali says with fake confidence.
“I don’t get it,” Kari says, sipping her modestly warm black coffee. “So they’re fighting with each other. Who cares? Why is conflict such a big deal? That’s just life, right? Put two different species of bacteria together on a plate of agar and they’re going to try to outcompete each other. How is this news to us?”
Dali raises a finger.
“Ah, the question then becomes—who are we talking to? And more importantly, what’s their agenda? We have to be careful with what we say and to whom. Our words could impact the stability of their world. You’ve got to realize, we’re the joker in the pack. We’re the wild card in the deck.”
“Hmmm,” Helios says, letting down his guard. He’s intrigued. Dali’s got him where he wants him. Now’s the time to light the fire of his imagination. Kari floats over beside Helios, offering him a sip of coffee. He accepts. Dali finds them strange. One moment, they’re hostile, the next, they’re curious. Helios, in particular, is mercurial, swinging between extremes.
Dali says, “Imagine if an advanced alien race discovered Earth during the Second World War. What if the only people capable of talking to them early on were the Nazis? What if Hitler lied to the alien race and got them on his side? Lies change everything.”
Kari says, “That would be bad.”
Helios picks up on a subtle point in Dali’s response. He asks, “Do you think they’ll lie to us?”  
“Of course.”
“Why would you say that?”
“Lies are natural. We lie all the time. We lie so much we don’t even know what lies are anymore.”
Kari takes offense at that point.
“Now, hold on there, Mister Major in Humanities. I know when I lie,” she says, pointing at her own chest. Dali’s amused by her response. As smart as she thinks she is in making that point, she’s incriminating herself. Everyone lies. Not everyone admits it.
“We think we know what lies are,” Dali says, looking her in the eye. His focus is deliberate. He wants her to feel uncomfortable. “But do we? A lie isn’t as simple as not telling the truth. Lies are so intricately woven into our culture they’re almost invisible.”
Helios is quiet. Kari’s on the verge of saying something but thinks better of it. Slowly, Dali’s taking control of the narrative.
“Lies are pervasive. They know no boundaries. There are entire species that have lied to us over tens of thousands of years and we’re still none the wiser.”
“Hang on,” Helios says. “Us? Wait a minute. Back it up there, buddy.”
“Cats,” Dali says, explaining his cryptic comment with a single noun. “When they meow, they’re mimicking the sound of a baby crying for no other reason than to be fed. When they sit on your lap, they purr to settle you as much as themselves.”
“And you consider that a lie?” Kari says.
“It’s not honest,” Dali replies. “The point is, they’ve learned to manipulate us by observing us and exploiting our emotions. Over time, that behavior became baked into their nature. Cats started out protecting our grain from rodents. Not anymore.”
Helios says, “Don’t you dare say anything bad about dogs. I won’t have that. Dogs are the best. Dogs are pure of heart. They couldn’t lie. They just couldn’t.”
“Hah,” Dali says. “Do you think they evolved those puppy dog eyes in the wild?” He laughs. “We like to think we domesticated dogs. The reality is, they domesticated us. We’re a cheap date! Chase a ball, wag a tail, and you no longer have to hunt for food. We’re an easy mark, baby.”
“Jesus,” Helios says, slapping his hand on the console. “You’re killing me here, Dali.”
“Lies,” Dali says. “They’re not what they seem to be. We think of lies as avoidance. Someone asks you where you were this morning, and you don’t want to tell them you were jerking off in the bathroom, so you lie. You say you were fixing the main antenna array or whatever. But the purpose there is defensive. It’s protective. Real lies are offensive.”
Helios jokes with Dali. “So I take it the main antenna array isn’t fixed.”
“No,” Dali replies, smiling and playing along with him.
“Hang on. Offensive as in offending or as in attacking?” Kari asks.
“Offensive as in taking the initiative—exploiting someone for something. Lies are a means of gaining an advantage over others without merit. The best lies motivate people to do something they wouldn’t ordinarily do.”
Helios says, “Like taking care of a cat or feeding a dog.”
Dali snaps his fingers. “Exactly. We care for them as though they were our own kids, even though they’re not part of our species. We call them pets. We’re their pets.”
Kari says, “And you think the Beebs will try to manipulate us? You think they’ll lie to us?”
“They already have.”
Helios blurts out, “What?”
“No way,” Kari says. “That’s ridiculous. We haven’t even made contact. How can they lie to us if we’re not even talking to them?”
“Think about it,” Dali says. “The universe is 13.8 billion years old. Life has existed on Earth for at least 3.8 billion years. Presumably, it’s been evolving on Bee for a similar length of time—something measured not in thousands or even millions of years, but billions.”
“And?” Helios says, shrugging, not seeing anything significant in that point.
“By our estimates, their technology is within a hundred years of our own. Doesn’t that strike you as strange? What are the odds? As it is, it’s astonishing life evolved independently a mere twelve light-years from us in a galaxy spanning a hundred thousand light-years. But that it would also develop a contemporary civilization—one that’s roughly in pace with our own?”
“And you think that means they’re lying to us?” Kari says. “You think they’re hiding something from us?”
“I don’t know, but it’s a possibility,” Dali says. “A possibility we shouldn’t ignore. At the very least, it’s one helluva coincidence.”
“Coincidences happen,” Helios says. “Lightning strikes twice.”
“Lies are faults, character flaws,” Kari says. “They’re failings in moral reasoning. Surely, when two intelligent species meet, reason will win out over lies?”
“Do you really think that?” Dali asks, finding her position naive. “Every intelligent creature on Earth lies when it needs to—every single one—without exception. Crayfish are their most vicious after molting their old shells. They appear aggressive, but they’re not. They’re vulnerable. They lie to get predators to second-guess themselves. They lie because they don’t want to be attacked before their new shell has hardened.”
“But is that really a lie?” Kari asks.
In reply, Dali asks, “What is a lie, but a means of using information to suit yourself?”
Helios says, “So the kind of lies you’re talking about are like the hair on a cat standing on end?”
“Yes. Cats want to look bigger than they are. They’re projecting strength they don’t have. It’s a lie. That reaction is intended to deceive. Lies are woven into the fabric of nature. Think about camouflage. The stripes on a tiger. An owl that blends in against a tree. An insect that looks like a leaf.
“Oh, and then there are lies within lies. On Earth, there are flies that look like wasps. It’s a great strategy if you want to be left alone but you can’t actually sting anybody.”
Kari says, “But those aren’t real lies.”
“Aren’t they? Are lies only ever spoken? Deception is a legitimate tactic in any form of conflict. I won’t be surprised if we see it on Bee. I’d be far more surprised if we didn’t. Remember, the most effective lies are half-truths. Our challenge will be figuring out which half is true. And we have to be prepared to counter their lies.”
“I’m not convinced,” Helios says. “They must know lying would be a mistake. It doesn’t seem like a smart way to kick off First Contact.”
Dali says, “We’d be naive if we didn’t factor in the possibility of lies. You have to realize, lies are tactical. Lies are a means of projecting power you simply don’t have.
“Most people think lies are fallacies—like saying the Eiffel Tower is in London, but that’s not a lie. It’s not true, but it’s not technically a lie unless the intent is to deceive and mislead. It’s not a lie until there’s something to be lost by us and gained by them.”
Although they don’t realize it, Dali’s lying to them. He doesn’t want to, but he feels he has to in order to hold his own on the crew. The irony is, he’s doing precisely what he’s describing as the potential behavior of intelligent creatures on Bee. He’s taking a position to project strength he doesn’t have. He’s not their linguist—not without risking another implant flash and frying his brain. He doesn’t have a Master’s Degree in Humanities. His doppelgänger back on Earth held one, but that knowledge was lost. Dali’s faking it. He’s like that vulnerable crayfish getting all angry to keep everyone at bay. He’s like a cat ruffling its fur, trying to look bigger and badder than the reality of its scrawny body. He’s looking to gain their confidence. As much as he tries not to show it outwardly, doubts line his face.
Helios is oblivious.
Kari says, “Okay. So you’re saying, once we start talking to these guys, it’s basically a game of poker. You think they’re going to lie about what’s in their hand.”
“Wouldn’t you?” Dali asks. “The bigger the stakes, the more strategic you need to be. I don’t think we’ll see any outright bald-faced lies, but they’re not going to lay down their cards in front of us. They’re going to do what they need to in order to succeed. And if that means stretching a point here, obscuring a point there, forgetting something inconvenient, or inflating a few details, they’ll do it without hesitation.”
Helios says, “So they’re going to lie to us?”
Dali is blunt. “I would.”
“You’d lie to us?” Helios asks, surprised by his response.
Dali tries not to smile. He’s tempted to say, I already have, but he’s got to stay focused. From their perspective, his comments are theoretical. From his point of view, they’re a confession. Dali takes care with his response. Helios is posing a hypothetical scenario as if Dali was a Beeb. Dali’s got to settle his nerve and respond in kind.
“If it gives me an advantage, yes. You’ve got to remember—there’s a disparity here. There are unknowns on both sides, but one thing is clear: we can cross the vast expanse of space. They can’t. Not yet. From their perspective, there’s a helluva lot to be gained from us. Expect lies. Lots of them.”
Helios is curious. He asks, “What about all that bullshit they taught us on the Ethics of First Contact?”
Dali has no recollection of that course. He hasn’t come across it yet in his review of the documents Sandy gave him. He’s quick to counter with, “Our ethical position is to do no harm. It’s not to tell them everything we know. We have to be tactical. This is going to be an exchange of cultures, not an information dump. We can’t just give them all our knowledge—that would upset the balance of their world. Remember our hypothetical scenario. What if a bunch of aliens told Adolph how to enrich uranium? We can’t show our hand. Sometimes, lies can be kind. They can buy us time. They can give us room to maneuver.”
“Withholding information isn’t lying,” Kari says.
“It’s a lie by omission,” Dali replies. He asks her, “What if they’re religious? What if they ask you if you worship the all-knowing XYZ? What are you going to say then? Are you going to tell them there’s no god? That their god is a myth? That gods are the way we reconcile the complexity of the unknown? That we, too, once had thousands of gods? That we outgrew our gods? How much bloodshed do you think that will unleash?”
“So we lie?” Kari asks. “We tell them Santa Claus is real?”
“No,” Dali says. “We need to lead them to their own conclusions. There’s a fine line between ignoring a problem and being pushy. All we can do is point the way.”
Helios says, “If we lie to them, they’ll never trust us.”
“You don’t think they lie to themselves?” Dali asks. “Seriously? You don’t think we lie to each other here on board the Magellan?”
Dali’s dancing a little too close to the truth. He continues, saying, “We think of lies as black and white, but that’s not entirely true. Lies are a social construct. They provide a means of navigating thorny issues. How are you feeling today? Fine. Bam! That’s a lie—but a necessary one. It’s a pleasantry. It’s saying, I don’t need or want to get into things just now as I’m still figuring them out. It’s saying, this is something I need to do for myself. But instead, we say, I’m fine. Why? Because we need the seclusion of our own minds. If our minds were an open book for all to read, society would fall apart.”
“You’re saying, lies aren’t always bad?” Helios asks.
“Lies are an instrument,” Dali replies. “They’re neutral. It’s how and why they’re used that’s important.”
“And when it comes to the Beebs?” Helios asks.
“We need to be circumspect. We need to be sharp. We can’t walk into this naive.” 
“So, how do we do it?” Helios asks. “How do we talk to them?”
“Well, for a start, we play our cards close to our chest. We don’t let them know what we know about them or how. We use subterfuge. If we want to stay ahead in this interaction, we have to avoid information leakage. We’ve got to control the narrative without them realizing.”
“Wait?” Kari says. “We can’t even talk to these guys yet, and you’re already thinking about misleading them? Aren’t you getting ahead of yourself?”
“Oh, no. We need to go into this with our eyes wide open. We’ve got to have a strategy.”
“What are you proposing?” Helios asks. 
Dali says, “We’re guarded. We don’t rush. We start slow. We tread carefully. All communication is based on a common understanding. We need common ground. From there, we can build our shared vocabulary. We need roughly a thousand words for small talk. Three thousand for a meaningful conversation. Six thousand if we want to get into science. Ten thousand if we want deep philosophical discussions.”
“That’s where your lies will come from,” Kari says.
“Yes,” Dali says. “We need to limit the possibility of things going off the rails. We start with math. We kick this off with binary—0 and 1. True and false. For now, we have to assume we have nothing else in common. For all we know, they may be like cuttlefish, using patterns of light on their skin to talk. Or like ants, with chemical compounds forming vowels. The kind of speech we take for granted could be utterly bizarre to them. Sound waves are limited. They don’t travel far and can be easily drowned out. Hearing should be universal as it’s helpful to hear someone sneaking up on you, but there’s no reason to think speech is common. On Earth, it’s not. The Beebs might use electrical impulses like a shark. Our nasal grunts and slurs could be indecipherable to them.”
“So binary, huh?” Kari says.
“We give them patterns to work with. Something other than a Spanish music festival.”
Helios says, “Something they can decipher.”
“Yes.” Dali brings up a computer interface, saying, “We need to agree on a canvas and then start walking them through basic mathematics. One plus one equals two. Three minus one equals two. Stuff like that. The more agreement we get, the more we can expand.”
On the screen, he lays out a basic shape using characters.
[                   ]
[         .         ]
[                   ]
“And they’re going to know what that means?” Helios asks as Dali hits send on the First Contact communications system.
“Not immediately, but they’ll realize we’re establishing a standard for communication. They’ll pick up on the symmetry. They’ll recognize the opening and closing of each line. They’ll realize we’ve introduced only one element as a test.”
Kari says, “This is going to take a looooong time.”
“Not necessarily,” Dali says, entering more detail. “Our AI may be offline, but we still have machine learning algorithms that can expand the conversation. They just need some guidance. If we push this in the direction of math, the Beebs will follow suit.”
[           = 0   ]
[          . = 1   ]
[       . . = 2   ]
[     . . . = 3  ]
[   . . . . = 4  ]
[ . . . . . = 5  ]
“It might not seem like much, but we’re teaching them the basics of how we think.”
“Why did you stop at five?” Kari asks.
“Five fingers on one hand,” Dali says. “As they learn more about us, they’ll see that correlation and understand our numeric system arose from our physiology. We’re using binary to teach them about numbers. We need to walk them forward slowly.”
“Interesting,” Helios says.
Dali says, “We need them to understand we don’t deal in raw items. We take tangible things, like a bunch of oranges you could count, and represent them with simplified concepts. Numbers are a summation. Later, we’ll do the same thing with letters to form words. It’s important they realize we use abstract concepts to communicate.”
Helios taps the first line on the screen, saying, “So nothing is zero.”
“Zero only means zero because we all agree it means zero,” Dali says. “Of itself, there’s nothing about the word that indicates that other than how it’s used. Zero is an idea that escaped the Egyptians, the Babylonians, the Greeks and the Romans. It took Arabic mathematicians to realize nothing was something of significance in its own right. Of all the numbers above, zero is the one that will tell them the most about how we think as it’s the most intangible.”
Dali enters in another range of options, saying, “Now, we show them how these work together.”
[   . + . = . .  ]
[ 1 + 1 = 2  ]
[    . . - . = .   ]
[ 2 - 1 = 1   ]
[  2 - 2 ≠ 1  ]
“And just like that, we’ve taught them the basis of our logic and reasoning, including the idea that some things don’t equate. Humans use mathematical operators to combine concepts to reach conclusions that are either true or false and then make decisions accordingly.”
Helios asks, “How long do you think it will take them to figure all this out?”
“Oh,” Dali says. “That’s a really good question. We’re five light hours out, which is, umm.”
Helios says, “If we were in our solar system, we’d be just beyond the orbit of Pluto.”
“Okay,” Dali says. “So even accounting for our approach speed, we won’t get an answer for just over ten hours, but every second that passes after that tells us something critical about their reasoning processes.”
Kari asks, “So are you thinking hours? Days?”
“This is simple stuff. They are going to figure this out within minutes. If the reply doesn’t come for several hours, it won’t be because they haven’t understood us, it’ll be because they’re arguing among themselves about how to respond. Any delay will tell us whether we’re dealing with scientists or bureaucrats. If their reply takes more than a day or so, we need to figure out if their concerns are political or religious, because they won’t be scientific.”
“Huh,” Helios says, genuinely impressed.
Dali laughs, saying, “And, now we throw the cat among the pigeons.”
[ 5 + 5 = 10 ]
[ 2 * 5 = 10 ]
[ 10 / 5 = 2 ]
“And just like that, we’re taking off the training wheels. We’re telling them we’re not going to treat them like kids. We expect them to keep up. We’re demonstrating we use a base-10 numeric system and that we use zero as both a concept and a placeholder. We’re showing them how multiplication and division work, hinting that there are more numbers between five and ten, but that those aren’t important right now. The concepts are important, not the numbers. We’re telling them we need them to figure things out without us explaining every single detail.”
“You really are a bastard,” Helios says, chuckling.
“They’re intelligent,” Dali says in his defense. “We expect them to use that intelligence.”
Kari shakes her head. “You know, I almost feel sorry for them.”
“Almost,” Helios says.
Dali smiles.



Asteroid Kenshin
“Do you mind?” Sandy says as a foot floats in front of her face. Toes wiggle within a pair of socks. She bats at the feet drifting by.
“Oh, sorry,” Dali says, twisting. He turns upside down and peers out the wrap-around cockpit window. “This is—sublime, crazy, beautiful, insane!”
Sandy says, “Pick one, Dali. Just one.”
“Haunting.”
She smiles. Dali’s irrepressible. If he’s forced to settle on a single concept, it won’t be one he’s already thought of as his mind demands more of him. For Dali, thoughts are like stepping stones in a creek. The point is not the stones themselves, but getting to the other side. It’s been five days since he woke in a glass shell. He’s been immersing himself in documents and procedures. With a failed imprint, he feels compelled to make up lost ground. Preparing for an EVA should include dress rehearsals, but in the wild imagination of his mind, he’s already conducted several in his sleep.
“You should see this,” he says from behind a thin plastic mask covering his nose and mouth. Dali’s breathing pure oxygen in preparation for a spacewalk with Kari. By clearing the nitrogen from his blood, he’ll avoid a case of the bends in a low-pressure spacesuit.
“I can see it quite fine from here,” Sandy replies, looking at the screens in front of her. The video imagery of the asteroid is overlaid with dozens of metrics related to orbital mechanics. There are distances, dimensions, density estimates and gravitational loading—everything she needs to bring the Magellan safely into orbit.
“It’s big.”
“It’s a baby. It’s only got a radius of about five kilometers.”
“Why did you call it Kenshin?” Dali asks, curious.
“Are you a fan of manga?” she asks. “Anime?”
“Nope.”
The look on her face suggests it’s too complex to explain. He asks a follow-up question, hoping for a better response.
“Why’s there no color? It looks like a mound of rocks filmed in sepia-tones.”
Kari floats beside him, staring out the cockpit window at the asteroid. Between each breath, oxygen seeps from her mask with a hiss. Like a female Darth Vader, she says, “We’re a long way from Luyten. Not much light or warmth reaches this far out. Besides, it’s a low-albedo carbonaceous chondrite asteroid cluster.”
Dali laughs. “Ah, you used a lot of words there, but, um, without actually telling me anything.”
“It’s a rock pile, Dali. Think of it as gravel floating in space.”
“Well, why didn’t you say so?”
She grins at him from behind her mask. “Sciency stuff, you know. This being a science mission and all, I’ve got to use those big names. That’s what they pay me for.”
He raises an eyebrow. “You’re getting paid?”
“All right, you clowns,” Sandy says. “We’re on the clock here.”
“I’m getting good spectroscopy,” Kari says, “Kenshin’s lighting up the graph across the spectrum. Lots of base materials. Some ice in the dark patches. Almost no mineral salts in that region near the equator.”
“That’s good, right?” Helios asks. He’s strapped in beside Sandy on the side of the cockpit, facing the instrumentation panel. The two of them are using a docking procedure to approach the asteroid side-on, lining the airlock up with the rocky surface in the distance as the spacecraft is drawn into orbit.
“It’s great,” Kari says. “It means this isn’t a terrestrial fragment. There’s been no exposure to liquid water. If we’re lucky, this is a relic from the formation of the system. It’ll tell us a lot about the composition of Bee.”
Sandy speaks for the record, saying, “And we are on station at five kilometers. Gravitational fluctuations are minimal. Magellan is stable in a polar orbit. We have an unobstructed view of the northern equatorial landing point on each pass. Sample team is clear for deployment.”
Mission milestones are automatically transmitted back to Earth. Although it’ll take over a decade before anyone reviews their logs, it’s important to document their actions. The speed of light is a bitch when it comes to communication lag, but Dali knows the scientists back there will pore over the results.
“Copy that,” Kari says in reply to Sandy. “Come on, Dali. Let’s get suited up.”
“You’re going to be fine,” Sandy says in response to his slightly worried look. “Spacewalking is a piece of cake.”
Dali offers her a thumbs up in the absence of any words.
“This way,” Kari says.
The two astronauts pull themselves through the cabin, gliding through the air as they navigate the corridors and modules within the Magellan. Two empty spacesuits float on either side of the main airlock. If it weren’t for the dust covers over their glass visors, it would be easy to think they were occupied. Kari closes the inner airlock hatch and cycles the air, purging the nitrogen and replacing it with pure oxygen. Dali double-checks the suit consumables, stows the dust covers, opens the helmets, checks the seals, and confirms the oxygen levels and pressure within his PLSS—his Personal Life-Support System. He double-checks the electrical charge, backpack fuel, and water cooling systems. Memorizing a checklist is easier than performing it, but he loses himself in the details, trying to calm his nerves.
“We’re all good,” Kari says as the atmospheric light shifts from a blue square to a green triangle, indicating they’re in an oxygen-rich environment. It’ll transform into a red stop light once they’re in a vacuum. Colors and shapes are important visual indicators. Color alone is not enough. Although none of the crew are colorblind, head trauma could change that. The design has to accommodate all possibilities for the duration of the mission.
Dali is a mess. From the outside, he looks relaxed, but it’s a lie. As much as he pushes himself to learn from the mission documentation, practice beats theory. Ideas flash through his mind. Memories come in and out of focus. He recalls needing help on Earth suiting up for a stint in the neutral buoyancy tank in Houston. The water. It was a brilliant, almost iridescent blue. The water was so clear and deep, the various mockups of space hardware set on the bottom of the pool had a distinct aqua tint. The surface of the water was as smooth as glass. Occasionally, waves lapped at the grating, spilling over into the gutter and being drawn through the pool filters. Back then, he was excited about suiting up. Stepping into the suit trousers was easy, but the upper torso had to be mounted on a rack. He wriggled beneath it, feeding his arms up into the tortoise shell. He wasn’t excited—the other him was. Old him was eager to get in the pool. And just like that, the vision’s gone. As much as he wants to cling to that memory, he can’t.
“Everything okay?” Kari asks.
“Fine.”
“Dali,” Sandy says over the intercom. “Are you good?”
Oh, she knows him too well. A single-word answer is almost inevitably a lie slipping from his lips. He looks up at the camera and smiles, offering a thumbs up.
In microgravity, suiting up is fun. Dali focuses on the process. He somersaults as he slips his trousers on, spinning slowly as he works the thick material up to his waist. The irony of what’s happening isn’t lost on him. As difficult as it was suiting up on Earth, he’ll never know the pull of one gee. He flies beneath the upper torso, pulling himself inside and slipping his head through the open neck ring. His face emerges within his open helmet. He should be thankful. This is what the old him wanted but never experienced. He trained for a mission he’d never undertake. The old Dali disciplined himself to build muscle memories and skills he’d never use. They were a gift. If the imprint had worked properly, Dali’s mind would be flooded with memories indistinguishable from his own. As it is, the current Dali is left with a longing. He has a vague awareness rather than knowledge of specifics.
Kari helps him secure the locking ring around his waist.
“Looking good, buddy.”
She must suspect he’s nervous about the spacewalk. He is. The problem is, he’s seen his own ghost. He smiles and returns the favor, helping her with her suit. They have their visors raised and their Snoopy caps on.
“Powering up,” Kari says, punching commands into her wrist pad computer with thick gloves.
“Powering up,” Dali repeats. The LED on the tip of the microphone attached to his Snoopy cap glows in a soft red. It’ll turn to green when he’s on transmit. He slides his visor down, sealing himself within his suit.
The two astronauts float entwined, looking down at the readouts on each other’s wrist pad computer, triple-checking their consumables.
“You’re good,” Dali says. Although he sounds confident, he’s only had a couple of days to familiarize himself with the procedures. In theory, it’s straightforward. In practice, it’s utterly terrifying.
“You too,” Kari replies. “Magellan, we are good to go. Vacating the lock.”
“Copy that.”
Within a minute, the green triangle transforms into a red circle.
Kari says, “Asteroid Kenshin mission elapsed time is plus two hours and six minutes, and the outer hatch is open.”
The two astronauts take either side of the instrument tray and drag it between them, edging it out into the pitch-black void. Bungee cords stretch over drills, battery packs, floodlights, scaffolding, sample collection containers, and a jackhammer. 
A red sun sits off to their right. At this distance, it’s barely a point of light, but it’s bright enough to hide the stars and illuminate the rocky surface of the asteroid.
Dali’s heart beats faster. Sandy must be watching his vitals. She whispers to him on a private channel, “Deep breaths.”
Deep breaths aren’t going to help. For Dali, breathing is the problem. All he can hear is the sound of a fan whirring softly—that and his own breathing. The silence is unnerving. He wants to ask if they could play some music, perhaps a little Bach, but he’s sure that would sound surprisingly dumb to everyone else.
Both astronauts have individual jetpacks. As they’re carrying the instrument sled between them and this is Dali’s first spacewalk, Kari takes remote control of Dali’s pack. Her wrist pad computer automatically compensates for the mass of the equipment held by the two astronauts and accelerates them smoothly out to four meters per second. A Heads-Up Display appears within Dali’s helmet. The HUD shows range, relative velocity, time-elapsed, estimated time of arrival, and various consumable levels. There are too many details for him.
“Okay, we’ve got a transit time of approximately ten minutes,” Kari says as the asteroid looms before them in the half-light.
The five kilometers of pitch-black, empty space between them and asteroid Kenshin looks a helluva lot bigger and deeper than it did from the cockpit of the Magellan. If he looks toward Luyten’s Star, it’s bright enough that it blots out the other stars. If he looks away, dim stars and planets appear, fighting to break through the darkness. To Dali’s mind, it feels as if the two astronauts are hovering over eternity. In a sense, they are.
“And we are at transit velocity,” Kari says, countering their orbital momentum by traveling against the direction of motion established by the Magellan. Their trajectory follows a corkscrew relative to the asteroid as it faces the distant star. They loop over the landing zone with light touches on the jets, circling ever closer.
Kari is calm. “Drifting in.”
“Copy that,” is the reply from Helios.
Dali is fascinated by how his eyes react in the low light. If he faces Luyten’s Star, the deep space beyond the asteroid is pitch-black. If he watches the shadows on Kenshin, faint stars come back into focus in the darkness beyond the asteroid.
Rather than zooming straight toward Kenshin, it feels as though the vast mass of rocks and boulders is tumbling toward him. Nine trillion metric tons of rubble grows ever larger in his visor. It would make for one helluva grave. Dali feels sweat break out on his brow. His heart is thumping within his chest. If Sandy notices his vital signs changing, she doesn’t say anything.
At the bottom of Dali’s visor, a rearview image is projected onto the glass. The Magellan recedes from them. The safety of his spaceship appears smaller by the second. In reality, the Magellan was always small. It’s only now he appreciates how tiny their lifeboat is among the vast field of stars. He loses track of the Magellan as they loop around the asteroid again, drifting ever closer.
“Halfway,” Kari says.
Their maneuvering jets are mounted low on the sides of their life-support packs, just above their hips, equating roughly to their personal center of gravity. Bursts of ice-cold gas erupt from the jets as they rush toward the mountain of rocks. Radar warnings flicker. A proximity alarm appears. Their distance, relative velocity and estimated arrival time is constantly being updated down on the right side of the HUD. The problem is, those updates are frantic. From Dali’s perspective, they’re manic. Who cares about the numbers out to two decimal places whipping by like a rocket blazing through the sky? Such precision doesn’t help his anxiety.
Even though he’s attached by a tether, Dali keeps a good grip on the instrument rack between them, trusting Kari to slow them.
Dali focuses on the tiny outline of the Magellan as it comes back into view during the crossing. He should have memories of the ship, but he doesn’t. The strange thing is he knows facts and figures about the spacecraft, but he doesn’t know how he knows.
“Two kilometers,” Kari says, “We’re being drawn into the gravity well.”
“Copy that,” Helios says. “You’re looking good to us. Your drift profile is nominal.”
The spacecraft looks like it was modeled after a javelin or perhaps an arrow. The engines and fuel tanks at the rear of the vessel are separated from the cockpit by a long, narrow shaft. Aerodynamics are meaningless in space until they aren’t. When under chemical rocket propulsion, be that the ion drive or their cryogenic hydrogen/oxygen engine, there’s no need for smooth lines. As soon as the Falco drive kicks in, though, that shape is all that keeps them alive.
“One kilometer out.”
Dali’s been immersing himself in the details of their flight to Luyten’s Star while in the torus. He mentally reviews that to distract himself from the sensation of falling toward the rocks on the asteroid.
The Magellan’s flight is revolutionary for humanity. It has been likened to Apollo 11’s Eagle landing in the Sea of Tranquility and the Starship Philadelphia landing on the Tharsis Uplift on Mars.
As if space wasn’t already awash with radiation, traveling at a significant fraction of the speed of light makes things worse. This is the reason for the starship’s arrow-like shape. Interstellar dust and cosmic rays become a lethal cocktail of supercharged particles. Without shielding, the craft would have been ripped to shreds over the years. Sandy told him it would be like driving a car in a hail storm.
The Falco drive is what made the journey possible. It’s a sub-light warp engine. In essence, it compresses spacetime out in front of the Magellan and the spacecraft falls forward toward that ever-moving point. It’s like leading a donkey with a carrot on a stick. The Magellan is drawn toward the fake gravitational field in front of it, but it can never reach it. The effect is subtle, but it allows for a constant acceleration of just a few centimeters per second to be maintained over decades without the need for absurd amounts of fuel.
“Five hundred meters… Picking up the local gravitational vector… Firing thrusters… Slowing approach… Bleeding off our speed.”
Kari’s bringing them in following a vast arc. Dali can feel the various jets sticking out from the sides of his pack firing in short bursts as she adjusts their final approach. Kari avoids a steep cliff face, steering them in toward an open, rocky patch on the asteroid.
“Copy that,” is the reply from Sandy.
Everyone’s so goddamn calm. To Dali, it’s crazy how relaxed everyone is about a maneuver that’s utterly surreal. Rocks pass hundreds of meters beneath his boots.
Dali taps on his wrist pad computer, enlarging the view of the Magellan behind him, wanting to focus on something other than the gigantic mass of boulders looming beneath him.
The cockpit on their interstellar spacecraft is the shape of a spearhead. A thin probe extends almost fifty meters from the nose cone, projecting a layered electromagnetic field in front of the vehicle. The charge alternates between positive and negative every few meters. The idea isn’t to absorb or repel particles, merely to deflect them over the sleek lines of the craft. Neutral particles tend to have lower velocities so they’re not as much of a problem. They slip through the shield, but they’re mechanically deflected by the streamlined shape of the cockpit itself.
“Two hundred meters at ten meters down and thirty forward.”
Asteroid Kenshin is looking a helluva lot bigger than it did from the cockpit of the Magellan. Dali doesn’t want to be here. He really doesn’t want to be on this mission, but he wanted to show he could function as a competent part of the crew. Now, he’s fighting a panic attack.
“Don’t look at the rocks,” he mumbles to himself after making sure his microphone is still glowing red and not transmitting. “Look at the Magellan. Just think about the Magellan. You’ll be back there soon enough.”
Once the Magellan dropped out from behind its fake Falco bubble of spacetime, the torus was inflated. Being located behind the cockpit, the torus living space is set on super-cooled, frictionless bearings. It was spun up to almost a gee. As humans sleep for roughly a third of every twenty-four hours, their rest periods double as gravity therapy. Apparently, white blood cells and bone marrow are reinvigorated while they sleep. Dali’s not sure who told him that. It could have been Sandy a few days ago or eighty years ago. From where he is, he can’t see the transfer shuttle that allows them to move between the weightless cabin and the living quarters, but he knows it’s there.
Kari continues talking through their approach. The asteroid is looking pretty damn big as it looms before them. Distances are difficult to judge. To Dali, it feels as though he could reach out and touch the surface.
“One hundred meters at seven down and twenty-two forward.”
Dali distracts himself, thinking about the overall mission. The design is ingenious. To conserve resources, the crew were born in transit as the Magellan plowed through the interstellar medium. Sandy told him that from conception to hatching, gestation plus eighteen years of growth was squeezed into barely eighteen months. Dali finds that disconcerting. Perhaps that’s what unsettles him most about being on the edge of a galactic spiral arm.
Humans—regular humans—have eighteen years to get accustomed to the novel sensation that is conscious life. For him, being self-aware is unsettling. People take their existence for granted, but it’s not normal. Rocks are normal. Ice is normal. Black holes are normal. The scorching hot surface of a star soaring to tens of thousands of degrees is normal. A radiation-soaked vacuum is normal. A minuscule collection of atoms floating around thinking for itself is decidedly abnormal. Since when did an assortment of wet carbon get so damn cocky? And it’s a temporary arrangement. That’s what really bothers him.
Dali never asked for life. Now he’s got it, he’s not sure he ever wants to let it go, but that’s not something he can control. Oh, the atoms that make up his body will never die. They’ll continue on for trillions of years without him. They’re effectively immortal, but not as long as they’re alive. Dali’s an interruption in their otherwise banal, seemingly endless existence. Once he’s gone, they’ll be normal again.
“And we are at fifty meters. Six meters down at fifteen forward. Feeling that pull now. Applying a light touch on the thrusters to resist.”
“Dali?” Sandy says, snapping him back to reality.
“Yeah. All good.”
Three words. He’s getting better at lying.
Dali blinks. He was daydreaming. He was so focused on the Magellan he’s not ready for the vast wall of rock in front of him. To avoid overshooting the target zone, Kari spins them around, bringing them in like a paraglider circling a landing spot. She loops in front of and below a cliff face before pulling away again. Dali blinks and the cliff is gone. Once again, he’s looking into the darkness, trying to ignore the boulder field racing up toward him. Although Kari is in control, Dali can’t escape the feeling they’re about to crash.
“Twenty meters. Three down. Seven forward.”
“Looking good on approach,” is the reply from Helios.
“Slowing to one at one at one… and we are coming to a stop… Magellan, we are down.”
“We copy you down. Nice work, Kari.”
Dali’s boots touch lightly at the rocks.
“You good?” Kari asks, unclipping her harness and returning control to his suit jets.
“I’m good.”
Dali removes his tether.
Kari has already turned around. She starts unpacking items from the instrument rack, sorting through equipment.
Dali bumps his reaction controls. He’s not sure exactly what just happened. He didn’t blackout, but he has no recollection of consciously moving. Instead of standing on the surface, he’s suddenly floating parallel with the rocky ground, levitating just above it, slowly settling.
“Easy,” Kari says.
It’s only then he realizes he knocked the controls on his orientation jets. His suit rotated him by 90 degrees, automatically firing jets to start and stop his motion in accordance with a command he didn’t realize he gave with his loose fingers. Dali finds himself staring at a wall of rocks in front of him instead of the ground beneath him. 
Up is a crazy sensation in space. Up is wherever he wants it to be, only it isn’t. Any direction can be up and yet no direction is up. As Dali is now facing the asteroid, it appears as though he’s standing on nothing before a cliff made out of loose rubble. He’s drifting, slowly moving toward the surface, being drawn in by the asteroid’s microgravity. Or he’s under it being pulled up. Or above it, falling down. His brain hurts.
Kari moves like an acrobat in a high-wire circus act. Her motion is graceful. It’s as though the various nozzles protruding from her backpack are an extension of her body. She kicks her reaction-control micro-thrusters into action, swinging her legs out in front of her and changing her orientation. From Dali’s perspective, it looks as though she’s about to karate kick the rocks. After unloading the tray, she aligns herself with the asteroid. For Kari, up is now the dark void, while the rock pile is down. Dali performs the same maneuver. He uses his jets to push himself away from the asteroid. Then a slight puff of gas sets him in motion, rotating him around his hips. A second puff brings him to a halt. Now, the asteroid looks like the black and white desert of some ancient cowboy western—minus the cactus and tumbleweeds.
“Gravity is 5 millimeters per second squared,” Kari says, as though that means something to him. She anchors the instrument bay to the asteroid with a pneumatic gun, firing a bolt into a boulder. Dust billows in silence.
Dali descends without the use of his jets. Slowly, he accelerates, but never at more than a leisurely pace. It takes eight or nine seconds to fall a couple of meters back to the surface. By the time he touches down, he’s moving at almost a meter a second. His boots sink into the loose rocks. Pebbles drift around his legs, being kicked up by his motion. They fall back to the surface in super slow-mo.
“Nice, easy movements,” Kari says. “You could jump off this thing like a superhero if you tried.”
“Cool,” Dali says.
“Not cool,” Kari says. “Dangerous. Without your jets, you’d come back down hard. Remember, there’s no air resistance—no terminal velocity. Go high enough and you’ll come down like a cannonball.”
She sets the instrumentation sled on a flat stretch of rock. Although it would weigh five or six hundred pounds on Earth, Kari maneuvers it with ease. She moves slowly, carefully managing its mass and inertia, bringing it to rest on the rubble.
Kari uses a construction gun to fire more bolts into a large rock, fixing anchor points to secure a series of tethers. These allow her to move around without the use of her jets. With each shot, dust lifts from the surface of the asteroid in a radius of several meters, reacting to the shot as though it were an earthquake. Kari hooks herself into one of the anchors, allowing her to conserve fuel as she pushes around.
“What can I do?” Dali asks as Kari sets up a deep core drill.
Kari knows what needs to be done. Dali is a spare wheel.
She points. “See that cliff over there?”
“Yeah.”
“The white stuff in the shadows is ice. I need to know if that’s dry ice or some kind of water ice. Why don’t you take a collection kit over there and bring me back some samples?”
“Sure.”
Dali’s the water boy. He doesn’t mind. He’s slowing Kari down anyway. Best he goes off and plays elsewhere. Besides, the asteroid fascinates him. It’s a rock quarry. Large cliffs and mountains dominate the distance. The steep slopes are covered in rocks. Boulders lie strewn across the curved plane of the asteroid. It’s crazy to think entire planets started out like this. 
Dali grabs a collection kit and clips it onto his waist harness. Time to play Buck Rogers. Who’s Buck Rogers? Dali’s not sure, but the name lingers in his thoughts. He orients himself using his thrusters, lifting himself out of the rubble with a light touch on his wrist pad controls.
At first, Dali was confused why Sandy wanted to send him out here. He figured he’d need lots of training, but she’s right. It’s child’s play. Spacewalks were dangerous in the early days. Now, they’re routine. Far from being freeform, his controls have preset ranges and large arrows that make it easy to maneuver. With a touch of a button, he can pivot by 5, 15, 25, 45, 90 or even 180 degrees, changing his orientation with a single motion. It’s dial-a-direction. His transit jets are designed to take him wherever he looks. Glance at a rock and it becomes a waypoint with a virtual flag appearing on his HUD.
This is fun.
“Not too fast,” Sandy says over the radio. She’s switched to a private channel. The microphone on his Snoopy cap lights up in blue rather than green or red, letting him know their conversation is confidential.
After an initial burst, Dali’s pushing two meters per second. It’s not that fast, but this close to the surface, rocks and boulders zip by beneath his boots. Gravity slowly pulls him down.
“Weeee,” he says, unable to suppress his delight, knowing it’ll elicit a grin from her on board the Magellan.
Dali’s easily distracted.
His HUD lights up with the dominant chemical composition of the various regions drifting by beneath his feet. His suit computer tells him about the presence of carbon, iron, copper, lithium, silicon and aluminum trapped in various molecules and compounds. Dali makes the mistake of staring a little too long at a patch of gallium sulfide glistening in golden yellows beneath the distant star. His HUD picks that as a waypoint and responds with a burst of gas to correct his course. Before he can override the action, he finds himself plowing into the side of a hill. Rocks scatter. Dali tumbles. Pebbles go flying. Dust is kicked up, spraying out across the asteroid. Dali flips end over end, diving into the rock pile.
“Dali!” Sandy yells over the private channel.
“I’m okay. I’m good,” he replies, raising his hand through the rocks that have gathered around him, half burying him. “That was actually fun.”
“Don’t do this to me,” Sandy says under her breath, clearly trying to hide her conversation from Helios back on the Magellan.
“It was like landing in the ball pit at McDonald’s,” he replies, climbing out of the rubble. Kari has noticed. She’s gone up to an altitude of twenty meters and is facing him, watching as he climbs out of the rocks. She looks like a superhero ready to spring into action.
“Is everything okay?” she asks on the main channel.
Dali offers a thumbs up and says, “All good,” being sure to switch back to the open channel.
Although he’s still wading through the rubble kicked up by the impact, she descends and continues working on the drill mount. Kids! Am I right? Yeah, Dali thinks. You’re right.
“Dali, please,” Sandy says, still on the private channel. “You’ve got to be careful.”
“I remember,” he says, switching back to the private channel. “The balls. They were red and green, right?”
“What balls?” Sandy asks, confused. “What are you talking about?”
“There were other colors too. Yellow and blue, but it’s the red ones I remember best.”
“I—I?”
“The ball pit at McDonald’s,” he says. “And it wasn’t a farm. Old McDonald’s was a—a—it was some place where they gave you food, right? I mean, you had to exchange money for it, I think, but they had tiny sticks of potato and thin slivers of overcooked meat shoved inside crushed bread.”
“That’s good, Dali,” Sandy says, humoring him.
“I think I liked it.”
“I’m glad you’re remembering,” she says. “But please. One meter per second. No faster, okay? Give yourself time to react. And purge your jets. Make sure you don’t have loose rubble in those thrust nozzles.”
“Yes, Mom.”
He can hear her sighing into her microphone.
Dali takes Sandy’s advice and drifts at one meter per second over toward the base of the cliff.
Passing from the starlight of the nearby red dwarf into the shadows causes an abrupt transition. It takes his eyes a few seconds to adjust to the darkness. The way the asteroid rotates leaves this region in perpetual darkness, allowing various forms of ice to persist in the extreme cold.
Dali comes to a halt using his jets. He reorients himself and settles the last few feet, allowing the microgravity of the asteroid to bring him in gently.
“Like a pro,” Sandy says, subtly letting him know she’s continuing to monitor his video feed.
A thin sheet of ice crunches beneath his boots. Dali crouches, but even the slightest flex of his muscles has him drift up from the surface. It’s difficult to collect samples. Rather than walking across the asteroid, he finds it easier to lie flat on his stomach and float face-first up against the rock pile. With the lightest touch of his fingers, he can crawl over the rocks without disturbing the surface. Flakes of cryogenic snow drift with his motion. For him, it’s like swimming in the shallow end of a pool. He feels as though he’s pulling himself along the rocks at the edge of a lake.
Dali collects various ice deposits. His HUD identifies them as being made from frozen water, carbon dioxide, and nitrogen. The lights on his helmet catch the complex layers of crystals. He places each sample in a vial within the collection case.
“Nice work,” Sandy says.
Dali pushes off the icy surface, turning around so he can face the Magellan high overhead. Red starlight catches the side of the hull as the spaceship orbits the asteroid. Most of the craft is hidden in the shadows.
“Can you see me?” he asks Sandy as he drifts back against the rocks and ice.
“Oh, I can see you.”
Dali moves his arms and legs back and forth a few times, rubbing the icy surface.
“What are you doing?”
“Making you a present. This is a gift for you.”
“What?” Sandy says, sounding surprised.
Dali scoots off the surface with a light push and engages his jets, moving out to twenty meters.
“A snow angel.”
Sandy laughs. “You goofball.”
“That’ll be there for hundreds of years.”
“Thousands,” she says. “Possibly millions.”
“You’re welcome.”
Although he can’t see her, he knows she’s smiling.



Collecting Rocks
Dali needs to go number two. It’s not that he needs to do a nervous poo. He did one of those on the Magellan before suiting up. This is nothing more than one too many protein bars for breakfast. Thankfully, he’s read up on the suit’s waste management system. In the old days, astronauts would wear diapers. They’d float around in urine and feces until their marathon 14 to 16-hour spacewalks were complete and then clean up back on board. Of course, none of this made it into the recruitment brochures. Who wants to go to Saturn, play among the rings, and shit themselves? But every spacewalk was accompanied by space wipes in the airlock.
To be human is to be a biological entity. Respiration, metabolization, and excretion—they’re essential for maintaining the homeostasis that is life. How does he know that? Some fragment of his training is slipping through into his consciousness. Right now, all he knows for sure is he’d like to poo without everyone within 12 light-years watching him. Sitting in the darkness, resting on a boulder in the shadows of the cliff, he activates his waste disposal system. Within his suit, rubber suckers position themselves over his anus and the head of his penis. They’re cold. That tiny detail wasn’t included in the instruction manual. Dali spooks himself. It’s easy to go when you need to, hard to go when you want to.  
“Everything okay?” Sandy asks. What the hell is she monitoring?
“Peachy,” Dali replies.
Damn it. He should have said fine or okay. At least those would have been the usual lies, but peachy? That’s going to alert Sandy something’s up. Anytime Dali uses flowery language, it’s a giveaway something unusual is going down. She doesn’t reply. She knows. She must know. Knowing she knows makes him clench up. His goddamn brain is overthinking things yet again. Relax, Dali. Let it go. Literally.
Deep within his suit, the plumbing turns on. A bit of suction helps move things along. On Earth, gravity helps. In space, going potty takes far more effort. Within a spacesuit, it feels decidedly unnatural. It feels wrong. Everyone does it, but no one talks about it. They’ve been out here for hours now. Kari’s done it, Dali tells himself, trying to get his mind to ease up on him. Don’t think about it. Just do it.
Once Dali’s finished, there’s a slight whirring sensation in the small of his back. His excrement has been wicked away, vacuum-sealed in plastic and squished into a rectangular shape. This gives an entirely new meaning to the phrase, shitting bricks. His waste is stored in a compartment on the side of his life-support backpack. If he reaches around with his right hand, he could pull it out and leave it here in the shadows, but he thinks better of planting a coprolite for future extraterrestrial archeologists to find. He’ll dispose of it discreetly when he gets back to the Magellan.
“Feel better?” Sandy asks.
Damn it!
“Much,” he says, offering only a partial sentence in reply. He waits for her to say something more. He knows she wants to. If she’s giggling at what a prude he is, she’s got her mic turned off. After a few seconds, he says, “Okay, I’m heading back to Kari now.”
“Good.”
Ah, one-word sentences. Whether they’re delivered by him or Sandy, they always say so much more. 
Dali fires up to an altitude of fifty meters and heads back across the plain, avoiding the hills this time. Gravity slowly draws him back down. If anything, his motion feels like gliding.
With a light touch on his controls, a single burst from his jets has him drift across the asteroid toward Kari. The nice thing about jetting around in space is there’s very little jetting. Point in the right direction, hit the required thrust and a single burst sends him skating across the ice, so to speak. Dali’s found he uses more fuel with various fine-tune bursts in close to the asteroid than he does crossing a large distance. As it is, he’s about five hundred meters from Kari. He has plenty of time to observe her at work as he approaches.
He uses his reaction controls to slow himself. His fuel gauge reads: 42%.
Kari’s working with another core drill. She’s laid out a network of climbing ropes over an area the size of the end zone on a football field. Equipment floats attached to tethers, slowly settling against the asteroid. She’s taken a variety of samples. Collection cases wait to be gathered and stacked on the instrument sled for the return journey.
Rocks swirl around the narrow drill hole. They’ve been flung out by the drill bit, but they move as though they were underwater. Kari reverses the drill to retrieve a sample. Fragments scatter across the surface in slow motion.
“That’s four,” she says on the open channel. “I’ve got samples from depths of eight, ten, fifteen, and twenty meters, with the last two being from bedrock.”
“Nice work,” Helios says.
“There are a couple of boulders up here that look as though they’re impact debris from later collisions. Could be a chance to see what else is wandering around in this system. I’m going to open one up with the diamond saw.”
“Copy that.”
“I, ah,” Dali says, setting down near the instrument sled. “I got the ice.”
Kari is curt in her reply.
“Good.”
Ouch. That’s a one-word answer that stings. At a guess, she saw the imagery of his snow angel as taken from the Magellan. She’s not impressed. Real work is being done here at the drill site.
“I’ll just put it on the sled.”
“Okay.”
“I’ll use a bungee cord to secure it.”
“Ah-huh.”
“I, um… I’ll collect the other samples.”
“Yep.”
Kari pulls a power tool from the padded foam of a plastic box and attaches a circular saw. The look on her face suggests she’s not impressed with Dali. He gets it. The kid has had his fun playing in the snow. The adults have got work to do. It’s nothing personal. Or at least, he hopes it isn’t.
Dali busies himself, pulling himself along the guide ropes to conserve fuel. He gathers the samples together. A bunch of bungee cords have been wound into a bundle on the instrument tray. He pulls a few free and fits them over the cases. There’s a cargo net, but that was used for the equipment, so he leaves that, not wanting to bug Kari. There are plenty of spare cords. He could ask Kari if he should use the net, but he doesn’t want to distract her. Annoy her would be a better term. The cords will work fine.
Kari fires an explosive bolt into a boulder the size of a garage just off to one side. She clips a tether onto the new anchor point. By positioning her feet on the boulder and pushing away, pulling the rope taut, she can use opposing pressure to hold herself still. She leans down and grinds away at the rock with the saw. Dust sprays out from her in a long arc trailing over the asteroid. Kari stops, wipes the rock, and looks carefully at the section she’s cleared.
“It’s an igneous rock with gas pockets. This could be really good. If I can get a few slivers, we’ll have a sample with gas mixtures captured during its formation.”
Sandy says, “Oh, that could be billions of years old!”
Kari replies, “Yeah, even if there are only trace elements, it could reveal the composition of the original accretion disk.”
Yep, Dali thinks, the adults are at work. It’s time for the kiddies to be quiet.
He hangs back, giving Kari some distance. Kari adjusts her harness. She shortens the tether. In the low gravity, she shifts almost upside down and begins working with the saw again. From where he is, he can see her arms shaking as her muscles resist the kick of the saw against the rock. Kari spreads her legs wide, pushing hard against the tether as she grinds the rock.
The tether slips.
Dali’s not sure how, but he knows precisely what’s about to happen milliseconds before it unfolds. If anything, the sequence of events he sees is merely confirmation of the rapid-fire thoughts and reactions ricocheting around inside his head.
As the tether slips, Kari lets go of the saw with one hand. Instinctively, she puts her free gloved hand out to steady herself—only the saw is still engaged against the rock. The diamond-tipped blade is turning at six thousand RPM. It’s spinning a hundred times a second. Even though she’s still holding the tool with her right hand, she no longer has control over the exact position of the saw. The blade twists slightly within the groove, catching the rock.
Dali’s already in motion. His nervous system cannot respond fast enough. He wants to spring into action and help, but in the twenty milliseconds it takes for his fingers to twitch, the diamond-tipped saw has already completed two more blistering revolutions.
Physics is a cruel master. Kari must sense that as well. In that instant, she withdraws her hand, only like him, it’s impossible to move fast enough. The saw kicks. The blade jumps out of the gap cut into the rock and races over her gloved hand resting on the boulder. The thick padding insulating her glove holds. The diamond edge of the blade tears through the outer layers between her index finger and thumb, but the inner pressure bladder remains intact.
Kari releases the trigger on the saw, but time is unforgiving. She hasn’t even blinked yet. That reflex response is still in progress. In barely a hundred milliseconds, the saw blade has raced through ten revolutions designed to slice through dense rock and hardened steel. The blade continues to spin as it races along her wrist. It catches the aluminum locking ring on her sleeve and jumps. The saw flies into the crook of her arm, tearing through the material protecting her body from the harsh vacuum of space. Roughly a century earlier, the suit designers at NASA foresaw every eventuality but this. They knew fingers could be clumsy in space so they reinforced the gloves, but the elbow needs to bend. It has to be mobile. Flexibility demands a design compromise that’s going to cost Kari her life.
The blade tears through the various layers in her suit. The diamond-tipped edge whirls through five revolutions in barely fifty milliseconds, well before the electrical engine can come to a halt now that the button has been released. Her bare skin is no match for the industrial-strength blade—neither are her muscles or her tendons.
Dali’s hand is in motion, reaching for the controls on his forearm. He’s twenty meters away. Before his outstretched finger can punch the engage button, Kari’s back arches. Over the radio, she screams in pain.
Dali’s finger swipes down, swapping the reaction-control orientation screen with the motion-transit screen. Firing at ten meters per second this close to the asteroid is insane, but she’s going to die. Dali’s not thinking. He’s reacting.
A burst of gas erupts from the jets on his pack, launching him face-first on an angle toward the asteroid. Like a cat, he flips in mid-flight, flexing his stomach muscles, throwing out his arms and legs. The result is precisely as Newton once described. Momentum is conserved. Each action causes a predictable and opposing reaction. His body flips like a squirrel tumbling through the air. Within a second, he’s hit the transit button again, firing another equal burst. Dust, rocks and pebbles erupt from the asteroid, which is now just a few feet behind him. He’s covered the distance between the two of them in just over a second. He’s pushing his reaction time to its limits.
The air rushing out of Kari’s suit throws her against the rock. Globules of blood catch the distant starlight as they spray through the vacuum. Were it not for the tether, her body would go cartwheeling across the barren plane. As it is, she flips over the side of the boulder. Dust billows from the rocky surface, being loosened by the jet of air rushing from the puncture on her arm. Blood splatters across the rocks, coating them with a dash of scarlet red.
Dali isn’t panicking. He should be, but he’s not. He’s calm. He understands precisely what’s unfolding with a level of detail that surprises him.
Dali’s fascinated by the precision of events.
Kari’s dying, but in a way few ever have, and he knows the intricate details of how and why. Somewhere in the recesses of his mind, key details are being retrieved from his training. They’re obscure. They’re mere fragments of information, but they explain what’s happening, and that keeps him calm.
Dali reaches for the equipment sled as Kari’s visor fogs up. Charles’ Law of Gas Volumes has kicked in precisely as he knew it would. The pressure dropping in her suit has caused the temperature to plunge. Moisture in the escaping air is vaporizing inside her helmet, hiding her face in a thick fog. Within a fraction of a second, the glass clears as the moisture sublimates. Ice crystals form around the edge of the seal on her visor, but they, too, are gone within a heartbeat. Her mouth is open. Saliva boils on her tongue, seething and bubbling as it escapes into the vacuum.
She’s already lost consciousness, but it’s Henry’s Law of Gas Volumes that’s going to kill her. The rapid loss of pressure around her body is resulting in the various compressed gases within her bloodstream coming out of solution. Like a diver ascending too fast toward the surface of the ocean, nitrogen bubbles swell within her veins. Her blood vessels are expanding. The oxygen within them is increasing in volume. The rate is inversely proportional to the falling pressure around her. It’s a crazy detail to flash through his mind, but knowing that will help him keep her alive. On reaching her heart, those bubbles will cause irreversible damage. Understanding this allows him to frame his thinking. Time is the enemy. 
“Kari?” Sandy says.
Dali ignores Sandy. He ignores Kari. He blocks out everything except the equipment tray. He instinctively knows what he needs to do, but he can’t move fast enough. His fingers reach for the bundle of Bungee cords. 
Sandy’s still mid-sentence. “We’re reading a drop in—”
Dali is methodical. He unclips the bundle. Bungee cords float free, exactly as he expected. Rather than rushing and getting flustered, he uses the low gravity to his advantage.
“—pressure in your suit.”
Instead of the cords becoming tangled as he grabs at them, they drift apart, allowing him to snatch one with his thick gloved hand.
Sandy’s still talking. “Is everything okay?”
She must be able to see the video feed from both helmets. From Kari’s perspective, she’ll see nothing but the boulder field, although it’ll be sideways. From his, she’ll see the instrument tray with the collection samples stacked so their weight is evenly distributed.
Kari’s life is over if this doesn’t work. Strictly speaking, Dali should have gone for the puncture repair kit on his lower right leg, but he knew it would take too long to retrieve, and the damage to her suit is too great. The kit is designed for micro-meteor repairs or seam tears, not a gaping hole half a foot long. Such damage was considered fatal by the engineers that designed their suits. No one can survive instant depressurization, but Dali thinks otherwise. For him, it’s all about the timing. The useful period of consciousness in a vacuum should be around twelve seconds, but she was out in under one. As the air was ripped from her lungs, the gas exchange was reversed, drawing oxygen out of her bloodstream. Ironically, that buys him a little more time.
Dali straddles Kari’s lifeless body. He’s aware of the tendency to rebound in low gravity, so he wraps his legs around her waist, positioning himself directly in front of her.
Dali has no doubt Sandy and Helios are watching the vision from his camera. Right about now, they’re going to freak the fuck out, but he can’t be distracted by that. 
Large blobs of blood drift in front of him like tiny red planets. The arm of Kari’s suit has been shredded. Bits of insulation and foil hang loose in the vacuum.
Kari’s eyes have rolled into the back of her head. Fresh blood continues to stream out of her arm, spraying his suit, but that’s good. Her heart is still beating. Just.
Dali takes the Bungee cord and wraps it beneath her shoulder, twisting it around and around her bicep and pulling it as hard as he can. He feeds the rubber through the steel hook at one end and yanks the cord in place.
Sandy says, “What is—”
There’s no time to explain. Sandy’s talking, but he can’t hear her. His mind shuts out everything that detracts from saving Kari. 
Dali winds another Bungee around Kari’s arm. The bleeding has stopped. He’s not applying a tourniquet so much as sealing her spacesuit. Regardless of the additional tissue damage he’s causing, Dali’s got to compress the suit material, muscle, tendons, arteries and bone. He needs her suit pressure to bounce back. That’s the only way to save her heart. Without her heart beating, she’s dead.
Kari’s head lolls to one side. Her skin is pale. Her eyelids flicker. Pressure is being restored. There’s enough oxygen in her tanks to keep her alive—for now. Dali’s isolated the point of the leak. Unfortunately, her left arm is on the wrong side of the bungee cord, but her heart and lungs are protected. Her suit never stopped pumping in air. It was trying to counter the leak and now it’s been able to come back up to pressure.
“What the hell?” Helios says. Like Sandy’s voice, his is but a distant echo. Dali’s focused on Kari and Kari alone.
“Easy,” Dali says to Kari, unclipping her tether from the rock and fastening it to his suit. He kicks off the boulder, turning as he does so. Kari wraps her good arm over his shoulder. Their helmets bump. She slides sideways, but he tightens his grip, moving her in front of him.
“Hold on,” Dali says, reaching around her so he can see the controls on his wrist pad computer. Their visors collide again. Their faces are inches apart. Dali can see the desperation in her eyes. Blood seeps from her nose.
Dali can’t see the Magellan. All he knows is it’s somewhere out there, somewhere other than here. The longer he’s on the asteroid, the longer it’s going to take to get her into the medi-bay.
“We have a medical emergency,” he says. “I have Kari. I’m heading for the Magellan.”
Dali hits the preset value for a speed of ten meters per second. His acceleration is slower than usual with their combined mass, but the jets get him up to speed. The computerized navigation system in his suit automatically counters his offset center of mass, using his attitude thrusters to keep the two of them from tumbling. He increases it to thirty, hitting the maximum. Dali can manually override that by firing in an uncontrolled manner, but he’s aware he needs to stop at the other end. As it is, he’s covering a football field every three seconds. It may not seem like it as with the asteroid receding behind him, the stars appear stationary, but he can’t panic. Panic is an instinct. It might have helped when lions circled humans on the savannah, but it’s a terrible option in space. He needs precision, not panic. It’s not enough to flee the asteroid. He has to find the Magellan.
“Get the airlock open,” Dali says, still looking around in the darkness for the Magellan. He has no idea where it is in its orbit of the asteroid. If it’s circling around to the far side, Kari’s screwed.
“Dali, we’re at your seven. Rotate forty degrees counter-clockwise and fire at twenty. Over.”
That’s Helios. And that’s the first time anyone’s used a formal term to sign off on a radio transmission. Even though it’s his partner that’s injured, his professionalism is kicking in. He’s got two astronauts racing out into space with one suffering a major medical emergency, but he sounds calm.
“Okay,” Dali says, struggling to see his wrist screen let alone reach it with his other arm. Kari has her legs around his waist and her good arm clinging to the backpack over his shoulder. These suits weren’t designed for this. Fuck, there’s no setting for 40 degrees. Dali has to tilt by 45 degrees and then back by another 5 degrees. Kari would know how to do this freehand. All Dali’s got is the preset routines. How precise is Helios? How far away is the Magellan?
Dali reorients himself and fires his transit thrusters again, accelerating by another twenty meters per second, sending them off on another angle. How the hell is he going to stop? He can only hope his HUD gives him a readout on his relative speed as he approaches the Magellan. Mentally, he tries to do the math. Trigonometry was never his strong suit. Wait—he remembers he’s lousy at trig. Well, that’s just fucking great. What a marvelous insight. What perfect timing for that to flash by in his thinking.
“I can’t see you?” Dali says, struggling to see much of the star-field beyond Kari’s helmet.
“I’ve got you,” Helios says. “You’re looking good. I have both visual and radar tracking. Closing the gap. Maintain your current heading. Over.”
There it is again. Hearing Helios sign off his radio call puts Dali at ease. It’s the calm of a professional at work. Perhaps that’s his intent. Dali might be winging this, but Helios isn’t. Where’s Sandy? Why isn’t she on the channel? She’s the pilot and commander.
Kari looks up at Dali. Her eyes are bloodshot. She’s shaking. Her lips quiver. They’re blue. He squeezes her a little tighter, trying to provide whatever comfort he can as they soar through the cold, dark vacuum.
Dali looks around. He’s trying to spot a starship, but the motion of his head is limited by Kari in her bulky spacesuit. If he looks up, all he sees is the rim of his helmet. Luyten’s Star is off to one side. It’s not blinding, but there’s a glare coming off Kari’s visor. Where the hell is the Magellan?
“Easy,” Helios says. “Almost there.”
Suddenly, the Magellan looms out of nowhere. It was somewhere above Luyten from his perspective, meaning it was hidden in shadow. Dali fumbles with his wrist pad computer, trying to punch in transit commands, but he can’t reach. They’re going too damn fast. They’re going to sail right by the ship.
“Shit. Fuck,” Dali says, failing spectacularly at professionalism over the radio. The two astronauts soar roughly a hundred meters beneath the Magellan. And just like that, the starship is gone. “Goddamn it!”
Dali tries to turn, wanting to keep track of where the Magellan is, but he can’t. He’s lost it. He has no idea where the spaceship is in relation to him as their paths crossed. They’re racing away into the dark of space. He’s unable to reach the controls on his arm due to the way Kari is gripping his torso. Motherfu—
It’s then Dali realizes what Helios was saying. Almost there. Not almost here. He wasn’t talking about Dali on approach to him in the Magellan.
Dali looks around. The nose cone of a z-class delta-wing lander comes up beside him, matching his velocity and heading. From within the brightly lit cockpit, there’s a smile. The Ranger is the size of a school bus with wings to assist with aerobraking. Sandy rolls the craft to one side. If she were within an atmosphere, the craft would begin banking, but as they’re in space, the Ranger continues on as straight as an arrow.
“I’ve got you, babe,” Sandy says, lining the two astronauts up with the docking airlock on the Ranger. Sandy inches the spacecraft closer.
Helios talks her in. “Five meters. Four. Three. Two.”
“Got it,” Dali says, reaching out and taking hold of a handle on the outside of the craft. The hull of the Ranger is right there beside him, allowing him to swing into the airlock. He lets go of Kari, but she won’t let go of him. It would be easier if she did, but she’s in shock. She’s clinging to life and, right now, that means clinging to him.
Dali spins off-axis, but he manages to press the large control pad on the inside of the lock. The outer door slides closed, and the airlock begins pressurizing. The atmospheric condition light has barely changed from red to green before Sandy’s thrown open the internal hatch. She flies in, dragging a medical kit behind her.
Sandy comes straight up to Kari, peeling her away from Dali. She powers down Kari’s suit and removes her helmet. Dali can see it in Kari’s eyes. The fear. Her helmet bounces around the inside of the airlock, but she’s only got eyes for the Bungee cord wrapped around her shoulder.
“Gotta get this suit off you,” Sandy says, removing Kari’s gloves.
Dali powers his suit down and removes his helmet. He follows with his gloves, tossing them to one side. They spin, colliding with the walls and bouncing out into the flight deck.
Sandy pushes the medical pack against a set of Velcro straps on the wall and opens it. Everything she needs is arrayed in front of her.
“I’ve released the locking ring around her waist,” Sandy says, “but I’m going to need help getting her out of this thing. As soon as I release those Bungee cords, she’s going to bleed out. We’ve got to get her out of the torso as quickly as possible.”
“Got it,” Dali says, understanding what Sandy’s going to do and what she wants from him. Dali positions himself above Kari, holding onto a rail on the ceiling with one hand and the locking ring collar on Kari’s suit with the other.
“Ready?” Sandy asks.
No one’s ready.
Not Dali. Not Sandy. Not even Kari.
Dali breathes deeply, steeling himself. Kari’s lips tremble. She nods.
Sandy repeats her plan. Dali’s unsure whether that’s for his benefit, Kari’s, or whether Sandy herself is struggling with what’s about to happen. If anything, the delay makes the anticipation worse.
“I’m going to release the tourniquet and pull her through the upper torso, okay?”
“Okay,” Dali replies, making sure he’s got a good grip on the neck ring of Kari’s suit.
Kari’s hyperventilating. She’s trying to prepare herself for the onslaught of even more pain. She whispers, “I’m good to go.”
Sandy releases the Bungee cord, allowing it to unravel from Kari’s arm.
Kari screams.
Blood surges from the tear in her suit.
Sandy pulls her down out of the torso, working her out of the spacesuit. Dali struggles to hold on to the collar. Sandy’s got her feet hooked beneath a bar on the floor, allowing her to get some leverage on Kari in the weightless environment.
Although it only takes a few seconds, it feels like forever before Kari drifts free from the upper portion of her suit. She grabs at her arm, trying to stop the bleeding.
Sandy applies a large gauze pad to the wound. The cut goes down to the bone, but it missed the artery. Sandy winds a compression strip around and around Kari’s raised arm, holding the bloody pad in place.
Kari’s forearm is blotchy. Red welts form on her dark skin. She can’t move her fingers. Dali can see her trying. Blobs of blood drift through the airlock.
“Stings! It stings,” she says, gritting her teeth and struggling to say, “P—Pain—Painkillers.”
“No can do,” Sandy says, shaking her head. “We need to get you prepped and into surgery. Can’t give you anything until the medi-doc is hooked up on the Magellan.”
“Fucking painkillers!” Kari yells, screaming at her. “I need goddamn painkillers!”
Dali panics as the outer hatch opens. He can hear the grappling mechanism turning within the steel door. Someone’s opening it from outside. For a moment, he’s confused. He doesn’t understand what’s happening. He’s expecting to be sucked out into the vacuum when Helios appears on the other side of the airlock. Helios has brought the Ranger back into the hold on the Magellan, flying the Ranger remotely while Sandy and Dali worked on Kari.
“Easy, babe. I’ve got you,” he says, drifting up to Kari.
She reacts immediately, throwing her good arm around his neck and holding him tight. Helios pushes off, taking her back into the Magellan. Sandy soars overhead, flying past him like Supergirl. Together, they’ve got to drag Kari down the shaft, away from the engine bay, into the shuttle and up to the medical suite on the torus.
Drops of blood have smeared on the walls. The brilliant red on white is shocking to behold. The silence is overwhelming. Dali shivers in the cold. Reality catches up with him like a freight train rushing past, rattling the windows. His mind is blank. Whereas his thinking seemed to fire a million times a second on the asteroid, now his mind is powering down.
Although Dali’s got his gloves off, his wrist pad computer is still on. The thin screen on his forearm lights up with an alert coming in from the central computer on the Magellan.
The inhabitants of Bee have replied.
[ 9 / 3 = 3 ]
Dali doesn’t care.
He wants to, but he can’t.
He knew Kari was in shock, but he didn’t realize how much this affected him as well. He feels drained of life. It’s only now he sees his bloodied, trembling hands that he realizes he’s on the verge of collapse. He can’t bring himself to move. It’s all he can do to breathe. Dali closes his eyes, wishing for something more, searching for the strength to remove his suit, but there’s nothing left in the tank.
Dali floats within the airlock.
He curls up in a fetal position and cries.



Samples
Dali’s alone in the cupola, which is located in the storage area beneath the cockpit of the Magellan. A glass dome protrudes from the narrow room, providing a stunning view of the stars.
The cupola is a mechanical sunflower. Steel panels protect the glass during interstellar flight, but within Luyten’s system, they open out like petals. Any time the Magellan is in danger of micro-meteor impacts, the panels close. Tiny pits in the steel frame mark where dust has sandblasted the shielding.
It’s been two days since the incident on asteroid Kenshin. The Magellan is still in orbit, slowly looping over the distant rock pile. As the asteroid is rotating, each pass provides a slightly different view. There are clear landmarks, like the massive cliff where he lay in the snow, but most of the rubble is chaotic.
Dali’s distracted. He’s pre-breathing pure oxygen in preparation to return to the asteroid to collect the samples. A clear, thin tube leads from a small cylinder on his back to a mask set over his nose and mouth. He should be focusing on the upcoming spacewalk, but his mind is perplexed by the reply from the Beebs. 
[ 9 / 3 = 3 ]
Ten hours, six minutes, and seventeen seconds—that’s how long it took the Beebs to respond. He’s done the math. Again and again. Accounting for the Magellan’s ever-changing distance to Bee, their detour to asteroid Kenshin, and the motion of Bee itself as it orbits Luyten’s Star, the minimum round-trip time is ten hours, six minutes, and sixteen seconds—the absolute minimum.
One second.
It took them one second to respond.
But that’s not what troubles him. There’s only been a single reply—just one equation. He expected them to come back with a series of responses, or to equate human math to their numeric systems.
Nothing. 
Dali’s tempted to reply to the Beebs. He wants to keep the conversation going, but he’s emotionally drained. He was hoping the inhabitants of Bee would teach him something about their decision-making and reasoning processes. He doesn’t want to initiate every step. At the moment, he can’t. He needs some clear headspace. But why the silence from them? What more are they waiting for from him?
After what happened on the asteroid, Dali feels numb. Physically, he’s okay. Emotionally, he’s still processing the fact Kari almost died.
Going back out into the void is daunting, but he assures himself it’ll be routine. Rather than undertaking a protracted spacewalk, he’s only going to pick up the rock samples. Straight there and back. Quick. Simple. Easy.
Those rocks are the first extra-solar material ever examined by humans. Not only do these hold immense value to the crew of the Magellan, but scientists back on Earth will study the results for decades to come. Technically everything’s extra-solar as Earth’s solar system itself originated from a molecular cloud 4.8 billion years ago, but these rocks have an entirely different origin. Comparing their composition with those from the solar system will be revealing. Are they similar? A little different? Entirely different? What bearing does that have on life in both locations? Yep, as much as Dali doesn’t want to go back out into space, he knows he has to for the sake of the mission.
Luyten’s Star comes into view. His fingers touch the glass dome, pressing against the dim red sun, wanting to feel something beyond the cold.
Back when Dali first found the cupola, he didn’t realize the room was an observation deck. With the steel panels shut, it looked like a book nook. He used it as his own personal study area. Although the hatch between the cockpit and the lower deck is always open, noise-insulating panels on the walls ensure it’s a quiet spot. The others tend to ignore the cupola, probably because there’s nothing to look at beyond the distant pinpricks of light, one of which is Sol. Earth is out there somewhere, but Dali’s yet to identify which star marks the home he’ll never see. Earth itself isn’t visible even to their long-range sensors. Given the time delay in transmission, nuclear war could have wiped out everyone back there, and they wouldn’t know about it for at least twelve years.
“Where is he?” A woman’s voice echoes down the corridor leading to the flight deck on the Magellan. “Where the hell is he?” Kari calls out, “Daaaar—leeee!”
The last time Dali saw Kari, she was heavily sedated and undergoing automated microsurgery to repair burst blood vessels in her arm. She had extensive tissue damage throughout her body from the depressurization, but the worst of it was confined to her left forearm, where swelling had caused massive bruising. Her skin blistered with the pressure change. The Bungee cord was wound so damn tight around her upper arm it crushed the muscle and arteries, damaging even the bone. For a while, Helios was worried she might lose her arm. He kept her in a medically-induced coma, determined not to wake her until the issue was resolved one way or the other. Thankfully, the medi-bot was able to remove the crushed, necrotic tissue and regenerate the artery.
Dali swallows the lump in his throat. He pushes off a rail and drifts into the cockpit. Kari is upside down relative to him. Her left arm is encased in an inflated cast. Although she didn’t break any bones, it allows the various nano-bots in the smart-dressing to continue their work in a sterile environment. It’s been barely forty-eight hours. She’s surprisingly mobile.
Kari kicks off the hull, twisting as she rushes toward him.
“Dali, you steely-eyed son of a bitch!”
Kari throws both arms around him, pulling him in tight. Tears swell in the corner of her eyes, refusing to fall down her cheeks. She buries her head into the side of his neck, sobbing as she says, “Thank you.”
Dali is overwhelmed, both emotionally and physically. Her motion sends him drifting back through the flight deck. Sandy holds out her hand, arresting his drift. Dali’s got his arms out wide, unsure how to respond. Helios is grinning. Sandy’s smiling. She looks at him with tears in her eyes as well. Slowly, gently, carefully, Dali wraps his arms around Kari, holding her tight. It’s crazy, but they’re family. They don’t act like it. Most of the time, they treat each other like foreigners stuck on a train, but they’re not strangers. They were all born in the same machine. For the first time, Dali feels accepted.
Kari pulls back. With her good arm, she holds him by the shoulder, looking deep into his eyes as she says, “You did good out there. Real good.”
She leans in and kisses him on one cheek and then the other, saying, “Thank you.”
For once in his life, Dali is speechless. The fires are stoked, the engine’s running, but the gears within his mind are in neutral.
“Oh,” she says, grabbing at an afterthought. “I need you to settle a bet for me.”
“A bet?” Dali raises his eyebrows in surprise.
She looks at Helios even though she’s addressing Dali.
“You knew there was a suit repair kit in the right leg pouch, huh?”
“Yes.”
“And you knew it wouldn’t work—that the damage to my suit was too great?”
“Yes.”
“You knew if you fucked around with that kit, I was as good as dead, right? That’s why you went for the tourniquet.”
“Yes.”
She holds her good hand out before Helios, saying, “Pay up, big guy!”
Helios smiles and slaps her hand—giving her five.
“Come on,” he says. “Back to gravity therapy, babe. As your physician, I need you to rest up.”
“As your patient, I demand a back rub.”
Helios laughs.
Kari drifts away from Dali, but she remains facing him. She jabs a thumb over her shoulder at Helios, saying, “He’s over-protective, you know—take it slow, make sure you’ve got all your pills, drink plenty of water, do your finger exercises, all that stuff.”
She waves at Dali as Helios leads her back to the transit shuttle behind the cockpit. Dali waves back, still struggling for words. Helios has a medical backpack on and an oxygen cylinder tucked under one arm. He’s taking no chances given Kari’s frail state. He helps Kari into one of the molded couches within the shuttle and closes the hatch behind them. 
Sandy pushes over toward Dali, sailing through the air. She slips her hand around his waist.
“What just happened?” Dali asks.
“I think they like you—not who you were supposed to be, but who you are.”
“Well, I guess that’s better than being flushed out of an airlock.”
“I guess.”
“Speaking of airlocks,” Dali says, adjusting the oxygen mask so it sits properly on his face again after being knocked around by Kari. “It’s time to go get those samples.”
“Are you sure you want to go back out there?” Sandy asks.
“I’m good,” he says. “If you fall off a horse, the best thing is to get right back on, huh?”
“Apparently.”
“It’s simple. Straightforward. I’ll just go out there. Collect the samples. Come straight back. What could go wrong?”
“I’ll be on standby in the Ranger,” Sandy says, but that she didn’t answer his question doesn’t go unnoticed. Lots—that’s the answer. That’s what she doesn’t want to say. That’s what he doesn’t want to hear. Space is a hostile, lethal environment. Every effort is made to mitigate risks, but it’s risky nonetheless.
Dali doesn’t want to go back out into space, but he reminds himself he’s already in space. The whole floating in weightlessness thing is the epitome of being in space. The Magellan is space with an atmosphere. For that matter, so is Earth. It’s a difference of size and scale and not much else. Dali may think of going ‘out there,’ but there’s no ‘there,’ as such. Space is everywhere. 99.99% of the time, it’s a cold, harsh vacuum. Occasionally, it’s the raging inferno of a star. On rare occasions, it’s a planet, a comet, or an asteroid. Rarest of all is a spaceship. Dali calms himself. He convinces himself he’s already ‘out there,’ in that he’s twelve light-years from the nearest human-habitable planet. Panicking won’t help.
His eyes meet Sandy’s. It’s as though she can read his thoughts. She knows his mind has kicked into overdrive once again.
“You’ll be fine,” she says, squeezing his upper arm to provide some reassurance.
“Yep,” he says, drifting down the corridor to the airlock.
The crew of the Magellan are only ever one catastrophic failure away from death. Best not to think about it, Dali. Whether it’s the metal skin of the Magellan, the folds of fabric in a spacesuit, or the thin layer of gas surrounding the third planet in orbit around Sol, life needs to be cushioned from a hard vacuum to survive. If anything, suiting up is more honest about that. When Dali thinks back to his original self walking around on Earth or him floating within the Magellan, it’s easy to convince himself that it’s normal. On a cosmic scale, ‘normal’ is -455F and roughly one minuscule atom for every cubic inch. There’s nothing normal about life. Life is decidedly abnormal, which is why this mission is so damn important. Dali’s life is even more abnormal than most in that he’s a clone. The first Dali may have originated from the quiet shores of the Pacific, but that’s in the past now. Hey, Dali remembers where ‘Number One’ used to live—San Diego! He’s from California! That brings a smile to his lips.
Sandy helps him suit up. She floats forward, giving him a lingering kiss on the lips before lowering the visor on his helmet.
“You be careful out there.”
“Always.”
Sandy closes the airlock as she leaves, heading for the Ranger where she’ll monitor his spacewalk. She’ll prep the shuttle for emergency departure, but she won’t be needed. Dali will be fine—he’s sure of it.
The atmospheric indicator switches from green to red. He opens the outer hatch. Flying solo is daunting. Dali positions himself in the opening and steps out into space. It’s unnerving being suspended by nothing at all. Stepping off the Magellan and not falling is unnatural. Technically, everyone and everything everywhere is falling toward something, it’s just most people are already grounded on the surface of a planet. For him, being in space is surreal. The distant asteroid looks like one of the old sepia-tone photographs of a rugged mountain. Dali can see dark shadows beneath the cliff where he made a snow angel, but he can’t see either the angel or their abandoned equipment. He activates his transit routines and pushes out to ten meters per second. No rush. His HUD locates the beacon on the instrument tray. He loops around the asteroid as a computer program controls his descent, slowing his relative velocity and bringing him in lower.
Sandy’s quiet. Dali would rather she was talkative, but he knows her well enough to realize she doesn’t want to distract him.
“A hundred meters out,” he says. Kari might have been confident manually flying in on approach to the rocky plain. Dali will leave the fancy stuff to his flight program. To err is human—to be utterly reliable time and time again takes a computer. “Fifty meters.”
At two meters, the computer returns control to him, bringing him to a halt just above the gravel plain. Gravity draws him in. Dali lands with the elegance of a swan. Fine dust sprays out from beneath the soles of his boots. Rocks and pebbles drift through the vacuum, slowly settling around him.
A set of ropes and tethers stretch across the asteroid. Dried blood lies splatted on the rocks, leaving dark streaks not unlike an asteroid collision. Dali’s not sure how Kari will feel seeing this from his video feed, but he searches for the slither of rock she cut, determined to collect everything that might be of value.
Technically, all he needs to do is return the samples, but he feels compelled to be thorough. He collects the ropes, retrieves the drill and saw, and packs the rig beneath the cargo net. Dali clambers over the asteroid like a rock climber traversing a rugged cliff-face, only there’s no danger of falling. Hesitate too long, and he drifts into the wall-like surface of the asteroid instead. A slight touch from his gloved fingers and he’s on the move again. Dali stacks everything neatly on the broad instrument tray. Hours pass like minutes. All that time, Sandy’s quiet. Dali talks to himself, mumbling about what he’s doing, but she never responds.
Once he’s finished, he orients himself boots down and drifts onto the asteroid for a moment. Dali stands there barely touching the rocks in the light gravity.
“Is everything okay?”
Ah, there she is. He knew she was watching every handhold, counting his breaths, observing his heart rate and respiration.
“Just taking it all in, you know,” he replies, turning slowly and looking at the way the horizon disappears, curling away from him. Steep slopes and rocky crags rise from the asteroid before falling with the curved plain as the asteroid drops away. There’s a strange beauty to how the distant starlight catches the rubble. With his wrist pad computer, he can cycle through filters, allowing him to see far more detail in the low light. His glare visor automatically tints a portion of the glass any time Luyten’s Star comes into view.
Sandy says, “Beautiful.”
“It’s something, isn’t it?” he replies. “And it’s been floating here for billions of years—waiting—waiting for us—waiting for someone to appreciate its majesty.”
Reluctantly, Dali turns his back on the asteroid and clips onto the instrument tray. He drags it up in front of him and fires his transit jets, slowly accelerating to two meters a second, then five, then ten. His attitude thrusters compensate for the shift in his center of gravity with the instrument tray, keeping his flight stable. Rather than going straight up, his HUD has automatically calculated a curved orbital insertion. This has him depart the asteroid at an angle of thirty degrees. The view of rocks and boulders passing beneath his boots is awe-inspiring.
Sandy says, “Ease back to nine, and you’ll arrive right as we come over the horizon.”
“Will do,” he replies, firing his forward-facing jets to slow.
After clearing the airlock and climbing out of his suit, Dali ferries the samples to the lab, where they’re opened in a sterile vacuum chamber. Sandy puts her arms into a pair of thick rubber gloves, reaching into the chamber through a glass partition. She organizes the samples, running them through a spectroscope, a scanning electron microscope, and a chemical analysis kit. Helios joins them, having left Kari to sleep.
“What have we got?”
“Lots of pretty graphs,” Sandy replies.
“Are you looking for anything in particular?” Dali asks, fascinated by the process. To him, rocks are boring, but he’s aware they tell a fascinating story to the rest of the crew.
Helios says, “Science is about the act of looking regardless of results.”
Kari joins the conversation remotely. She’s seated at her desk in the torus. Regardless of how tired she may be, there’s no way she was going to sleep through the scientific review.
“What we have here is answers to questions I haven’t even dreamed of asking. This is cool. This will give us a clear idea about the abundance of elements throughout this system and down there on Bee. It will be important to compare that with what we have on Earth. After all, that’s the only other planet we know of that supports intelligent life.”  
Dali likes her reasoning.
“Oh, good haul,” she says, bringing up some of the graphs on a second screen. “This is wonderful.”
Her camera is mounted on the side of her desk, facing the curved screen on the other side, allowing them to see her pointing at the squiggly, colorful lines. “High mass isotope-dating across these samples puts this baby at 7.6 to 8.2 billion years old, which is in keeping with what ESA estimated for the age of Luyten’s Star. We’re looking at debris from the original accretion disk.”
Dali does a double-take of the rocks behind the glass. It’s crazy to think they formed when Earth and Sol were still part of the seething mass of some other dying star from a previous generation. These rocks formed long before the molecular cloud that eventually led to the Sun, Moon, Earth and every living thing that has inhabited their tiny world. It’s humbling to realize that asteroid Kenshin has been waiting here for an age, unnoticed for billions of years until the Magellan approached.
“This gas pocket capture is a little younger,” Kari says, focusing on one of the samples. “It looks like the boulder I was on is about 6.9 billion years old. It’s probably the result of high-velocity collisions between proto-planetary objects.”
Dali’s surprised to hear how emotionally detached Kari is from a sample that almost cost her life. Kari barely blinks. She browses the results from a few more rocks, pondering figures and numbers that are entirely alien to Dali.
“There’s plenty of oxygen, nitrogen, argon, and xenon in these samples. The proportions we’re seeing are different from what we’d find in our solar system. This suggests Luyten and Sol aren’t related to the same stellar nursery. So much for the common origins theory. This throws that idea wide open.”
She scrolls through lines and lines of numbers in a spreadsheet.
“There’s a helluva lot of organics in here,” Kari says. “We may not have come from the same stellar nursery, but life down there is going to have similarities at a cellular level.”
Dali’s curious. “How can you tell that?”
“Space is a chemical factory. It’s got everything that’s needed for chemistry on a scale that dwarfs Earth. Space has massive amounts of everything. Lots of elements. Lots of energy. Lots of time to mix things up and create interesting molecules. I’m detecting ethylene glycol on that asteroid.”
“What’s that?”
“Antifreeze,” Sandy says. “We use it in our heat exchangers.”
“Then there are molecules that wouldn’t be out of place on Earth.”
“Like what?” Dali is fascinated. For him, the asteroid was a boring, lifeless rock—good for playing in the snow and not much else. For Kari, it’s an open book on the history of this star system. 
“Well, there’s polyyne. It’s found in sunflowers, carrots, legumes—stuff like that. Then there’s ethanolamine, which is fundamental to every cell in your body. It’s part of the cell membrane, holding everything together. There are lots of amino acids in here, along with things like alcohol.”
“Alcohol?” Dali says, surprised by the notion.
“Oh, that’s not too much of a surprise. There’s a lot of alcohol in space. Hell, there’s a molecular cloud in Aquila with enough alcohol for everyone on Earth to drink a glass a day for a billion years!”
“Okay, that is a lot of alcohol,” Dali says.
Helios laughs. “But no beer, right?”
“No beer,” Kari says. “More like rum.”
“And you think life on Bee might use this stuff?” Dali asks.
“Life is opportunistic. Evolution exploits whatever’s lying around. I doubt we’re going to find silicon life on Bee. Not with all this carbon and nitrogen. Natural selection is going to take the path of least resistance—and that means using the Lego blocks it has right in front of it.” 
She flicks through a few more charts.
“These samples contain sodium, magnesium, iron and aluminum, but they’re in vastly different ratios to what we find in our solar system. Phosphorus and fluorine are a little low. There’s lots of silver, zinc, nickel and copper. And… Well, that’s strange.” She pauses before adding an emphatic, “Huh?”
“Huh what?” Dali asks. “Huh good or huh bad?”
Kari is quiet. She double-checks the readings, pulling up a few more metrics, looking at the other samples again.
Dali is irrepressible, talking to the others. “Huh is significant, right? You don’t say huh without meaning something.”
“Dali, please,” Sandy says, placing her hand on his shoulder, wanting him to give Kari more time. She’s right. This isn’t the drive-thru at McDonald’s. Science can mull over details for decades before arriving at a conclusion. The original Dali was never that patient, and neither is he.
Dali turns to Sandy. He’s about to burst. He grits his teeth. He can barely contain himself. She shakes her head, seeing he’s doing all he can not to fire off a dozen more questions.
“Well, that’s really interesting,” Kari finally says.
“What’s really interesting? Why did you call it strange?”
Sandy glares at Dali. He shrugs.
Dali feels he has to justify himself. “She’s already told us the ratios are different. Strange must mean something else—an outlier. A significant outlier. Who knew rocks could be so interesting?”
Sandy grins, trying not to laugh at him. Helios is smiling. For her part, Kari is ignoring him. She’s running various analysis routines and checking another digital readout. Dali’s chatter is background noise.
As a kid, Dali couldn’t handle Christmas. Each day in December seemed to grow progressively longer until Christmas Eve became unbearable in length. His parents never did the whole Santa Claus thing. His presents were placed under the tree a couple of weeks before The Big Day. For Dali, it was torture. He’d assess each present individually, accounting for the size, weight, distribution within the packaging, and any faint rattles. He’d take note of the way the item was packaged by the factory, feeling through the wrapping to the original cover. If the cardboard gave way to plastic with a slight curve or in a shaped window at the front of the box, he’d know. Later, he’d pace the toy aisle in the local mall and compare the various packages with his recollection of the presents under the tree.
Board games were difficult, but even they could be deduced based on the box size and depth along with a process of elimination, as his parents wouldn’t buy the same game twice.
His parents caught on and eventually began unboxing his new toys and rolling them in bubble wrap. They’d stuff them in empty tissue boxes and cover those in Christmas wrapping paper. Much to his disgust, Dali could always tell when he’d been given tissue boxes. It was the rectangular shape and the oval hole in the center that gave it away, but his folks would deny the connection. Not one to be outdone, Dali would use a box cutter to slice through the sticky tape in the dark of night and take a sneak peek before carefully replacing the tape. In this way, Christmas never held any real surprises.
Oh, his folks tried hiding presents in the loft until the night before, or burying them beneath suitcases under the stairs, but that made Dali all the more determined to find them. His mother would say, with steady hands like that, he should go on to be a surgeon. His father opted for a safecracker. Although his parents protested, Dali thinks they secretly enjoyed their annual game of cat and mouse.
With yet another memory seeping through, Dali’s feeling less like a stranger and more like Dali #1.
Sandy squints, trying to figure out what’s going on in that crazy head of his, but he remembers! That he remembers someone else’s life is irrelevant. It’s a joy to remember something other than waking in a glass tube within a starship twelve light-years from Earth. His memories of Christmas Day are of early mornings, pancake breakfasts and driving across the countryside to visit relatives in the afternoon.
“There’s a dearth of heavy metals,” Kari says. “The metallicity here is much lower than we thought before launch.”
Sandy shrugs. Dali waits for the punchline.
Helios says, “That’s not so bad, is it? I mean, most of them are toxic anyway.”
Kari says, “The heavy metals in this system drop off a cliff after tungsten.”
“So?” Dali says, not seeing any significance in something that clearly surprises Kari. He was waiting for a spectacular a-ha moment, but this seems trivial.
“Oh, there’s platinum and gold, but they’re much rarer than on Earth—and on Earth, they’re already rare.”
“And?” Sandy says.
“Radium,” Kari replies, “thorium, uranium, platinum—all of the radioactive elements. They’re present but only in tiny, trace amounts.”
“Well, they’re rare anyway, right?” Sandy says.
“Yes, but this is crazy low,” Kari replies.
“And you think that’s a problem?” Helios asks.
“For them,” Kari says. She checks a few more graphs before saying, “On Earth, uranium’s rare, but we can find it in the ground. We can mine it. We can use it. But these guys. They’re going to struggle to scrape together a teaspoon of the stuff. Damn, we got lucky.”
“We?” Sandy says, sounding confused.
“Lucky?” Dali says.
“Not us here on the Magellan. Us on Earth. Uranium is stupidly heavy and stupidly rare. As hard as it is to find on Earth, we’ve got around ten thousand times as much as the average spread throughout the universe.”
“But these guys?” Helios asks.
“Their star formed a little too soon. Probably from an earlier generation of stars than the ones that birthed Sol. They’re starved of this stuff. According to these readings, they’re at around ten times the average, so better than nothing, but not much more than nothing. Their ratio is thousands and thousands of times lower than the scarce amount we have on Earth.”
“Interesting,” Sandy says, trying to sound engaged. Dali can see she still doesn’t get the significance of Kari’s discovery, but then, neither does he.
“Oh, it’s more than interesting,” Kari says. “It explains everything! It explains why we don’t see anything in orbit around Bee.”
“What?” Dali says. “How?”
Kari addresses Helios. “Gravity therapy be damned, I’m coming down to the flight deck. We’ve got to run the numbers on Bee again. I think we missed something crucial.”



Contact
“They’re trapped,” Kari says, having come down to the bridge from the torus.
“I don’t understand,” Dali replies. “What do you mean, trapped?”
“How do we get from Earth to space?” Kari asks. “Rockets, right? We use chemical rockets. Only there’s a problem.”
“What’s the problem?” Helios asks, floating beside her within the cockpit.
“You’re talking about the tyranny of rockets?” Sandy says, addressing Kari. She sees the blank look on Dali’s face and explains. “It’s a spaceflight concept. Imagine crossing the US without gas stations or charging points. Imagine if you had to carry all your fuel with you from the start. How far could you go? How many fuel cans would you pile up on your backseat? What would you throw out so you can carry a little extra fuel to get a bit farther down the road?”
“You’d throw out everything you could,” Kari says. She addresses Helios, saying, “Think about every rocket you’ve ever seen. What do they all have in common? They’re huge. Roll up to the Cape and there’s a big old tall rocket with a tiny capsule at the top.”
“Okay,” Helios says, yawning. From what Dali can tell, he’s tired rather than bored, but Kari does not look impressed.
“I don’t see the problem,” Sandy says, “You don’t need uranium for fuel.”
“Don’t you?” Kari says. She cradles her injured arm in front of her even though in weightlessness there’s no gravity acting on it. Dark bruises have formed on her neck. The fingers on her good hand have a purple tinge, but she doesn’t appear to be in pain. She must be drugged up to her eyeballs, but she’s thinking on a level the rest of the crew haven’t reached yet.
Kari says, “Getting to space is easy. It’s only a hundred miles up. Staying in space is hard. Damn hard. It’s not enough to get into space, you have to get into orbit. Eighty to ninety percent of everything you see sitting on the launchpad is fuel. Rockets are basically gigantic fuel tanks with a couple of high-performance engines tacked to the bottom. Launching rockets from Earth is so damn difficult we have to launch in two or three stages. In essence, we’re launching a rocket on top of a rocket on top of yet another rocket that’s already in motion—and that gets something the size of an SUV into orbit.”
Sandy nods, but from her downturned lips, it’s obvious she doesn’t see the significance of Kari’s point. For Sandy, this is spaceflight 101.
“Okay,” Dali says, echoing Helios’ sentiment.
Kari points at the stars. “But Bee is different. Bee’s bigger. Denser. The gravity down there’s stronger. The atmosphere is thicker.”
“Oh,” Sandy says. Her mouth hangs open.
“Yeah,” Kari says, seeing the realization hit. “Chemical rockets like those on the Ranger top out at about five kilometers per second. That’s why we need stages. One stage propels the other. To reach orbit around Earth, we have to travel at about eight kilometers a second—ripping through five miles of open space each and every second to avoid falling back to the planet.”
“But around Bee?” Dali says.
“Around Bee, it’s over fourteen kilometers per second. Given how thick their atmosphere is, that’s well outside what even the best three-stage chemical rocket could reach.”
“Could you make a four-stage rocket?” Dali asks.
“Sure,” Kari says, being sarcastic. “If you want to launch a coke can into space. Maybe.”
Helios says, “So, we’re not seeing anything in orbit around Bee because they can’t escape their own planet?”
“No welcoming committee in orbit, huh?” Sandy says.
“Nope,” Kari says, pointing at an image of the planet on a nearby screen. “They’re stuck. Trapped.”
“Damn,” Dali says. “So it’s not just that they haven’t hit the space age yet, but that they can’t?”
Kari says, “Yes. When we first measured their gravity, I assumed they’d use nuclear rockets to reach orbit. Those can hit around eight kilometers per second. A three-stage nuclear rocket might be able to lift off Bee.”
Dali mumbles, “But there’s no uranium.”
Kari snaps her fingers in agreement. “They may not even know about uranium, or if they do, it might be an oddity. For them, it’ll be some trace element that is far too rare and exotic to ever be of practical importance. They may study it in a lab or something, but they’re not building reactors or weapons with the stuff.”
“Huh,” Dali says.
“Well, that really does change everything,” Sandy says. “They’re locked in.”
“And we’re locked out,” Kari says. “We can’t go down there.”
“But we’re carrying nuclear material,” Dali replies. “Can’t we just make a nuclear rocket or something?”
Helios is amused. He tries not to laugh.
Sandy says, “He’s a cute one, huh?”
“What?” Dali says.
Sandy explains, “We can’t design, test, fabricate and manufacture a bunch of nuclear-powered rocket engines. It’s well beyond the four of us or anyone in cold storage.”
“What about the Falco drive?” Dali asks, suspecting this is yet another dumb question.
“Nah,” Helios says. “That thing is like leading a donkey with a carrot on a stick.”
Dali must look confused as Helios clarifies his comment. “It compresses spacetime in front of us. We’re forever falling toward something that’s not actually there.”
“Its effect is cumulative,” Sandy says. “It’s like an ion drive. It’s great in space but useless at the bottom of a gravity well.”
Kari laughs. “It’s amazing that damn thing works at all. Hell, the first one was made out of cardboard. I’m not kidding! It only generates a few centimeters of acceleration each second. You ain’t getting a Falco to do any heavy-lifting down there on Bee!”
“So there’s no contact?” Dali says, feeling stunned.
“No physical contact,” Kari says. “We can talk to them, but we won’t be shaking hands or tentacles.”
“Well, Bee sucks,” Helios says. “Literally.”
“And you’re sure about this?” Sandy asks.
“Oh, I’m sure,” Kari says. “This changes everything. Our mission is crippled. We can’t accomplish any of the biological goals. Not one of them, goddamn it!”
Dali feels for her. As the astrobiologist on the team, this effectively wipes out 95% of her role.
“We may have another problem,” Dali says, realizing the ripple effect of this news.
Sandy looks at him with alarm. It’s not difficult to see she would have preferred he briefed her in private, but Dali’s still grappling with the implications of the response from Bee. Voicing his concerns in front of the others may help him unravel the mystery.
“Spit it out,” Kari says.
Dali says, “All this is going to slow down First Contact.”
“How?”
“We’re visual. Sight is our primary sense, followed by sound. When two cultures meet on Earth, they learn to speak each other’s language by agreeing on the things around them. I point at trees growing on rocky ground offshore and say, ‘Island.’ A Maori says, ‘Motu,’ and we have agreement. We’ve learned something about each other. But we can only reach that because we have a shared medium—sight.”
“And these guys?” Helios says.
“We know nothing of their physiology,” Kari says. “They could be like dolphins, faxing images between each other using sonar.”
Dali says, “Whatever their primary senses are—we can’t engage with them if we can’t figure that out.”
“So we go slow,” Sandy says. “There’s no rush.”
“It gets worse,” Dali says.
“Worse? How?” Kari asks.
Dali brings up the response from the Beebs on a console.
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“Hey, they replied to your math primer,” Helios says. “That’s great. How is that bad?”
Dali points at the first digit, saying, “I didn’t include the number nine. I deliberately withheld our entire sequence of numbers. I wanted them to be aware something was missing. I was looking to provoke discussion. I wanted to see if they would notice and was curious how they would pose questions back to us.”
“Wait. What?” Kari says.
Helios is more direct. “So you’re saying, they already knew our numeric system.”
Dali nods.
“I’m with Helios. I don’t see why that’s so bad,” Sandy says. “Maybe they figured that out from the countless radio signals Earth has broadcast to the cosmos over the decades.”
“Maybe,” Dali says. “But there’s more to this.”
“Like what?”
“I sent a bunch of simple math examples. They responded within a second using an equation that exceeded anything I sent. Within a second! And then… silence.”
Kari glances at Helios before making the point Dali’s been avoiding.
“They lied, huh?”
He nods.
“Hang on,” Sandy says. “I don’t get it. What are you talking about?”
“They made a mistake,” Dali says, tapping the number nine on the screen. “They responded far too quickly.”
Kari adds, “And somebody realized that and shut things down.”
Dali snaps his fingers. “Exactly.”
“Lies,” Helios says.
“Does someone want to fill me in on this?” Sandy asks.
Helios points at Dali, saying, “Your clever little friend suggested First Contact would be overshadowed by lies.”
Sandy looks sideways at Dali. This is the first she’s heard of his crazy theory.
In his defense, Dali says, “I mean, I thought it was a possibility. Historically, whenever there’s been an imbalance between civilizations, there’s been subterfuge.”
“Lies,” Kari says, clearly not liking Dali’s diluted alternative to that punchy term.
“I don’t see how this is a lie,” Sandy says.
“They’re not telling the truth,” Helios says. “They know more than they’re letting on, and this slipped out.”
“I don’t blame them,” Dali says. “We have an asymmetrical relationship with them. We’re space-faring. They’re locked-in. That inequality puts them at a disadvantage. Lies are a way of leveling the playing field.”
Sandy says, “You make it sound like we’re at war. We’re not. They’re not our enemy. We’re both intelligent species.”
Dali says, “And we’ll both look for anything that’ll give us leverage. You’ve got to remember, for us, this is a voyage of discovery. For them, it’s disruptive.”
“What do you mean?” she asks.
“They didn’t ask for us to come knocking. They’re unsure of our intentions. They’re powerless to do anything about our approach. For all they know, we’re space pirates.”
“So you think they’re afraid?”
“Cautious. Calculating. We could upset the balance of power on their world. Our arrival could lead to war down there.”
Sandy says, “I think you’re taking this too far.”
“Well,” Kari says, “we are on a warship.”
Dali’s eyes go wide. “Hang on. We’re on a what?”
Sandy says, “The Magellan is a repurposed frigate.”
“Carrying armament,” Kari says, clarifying a point it seems Sandy has deliberately omitted. Given Dali’s the only one that wouldn’t realize this, he feels as though Sandy is being dishonest with him. If anything, it’s probably not personal. She was probably trying to avoid throwing gasoline on the discussion.
“It’s not that unusual,” she says, defending herself. She must see the look of horror on Dali’s face. “Historically, we’ve repurposed warships for exploration. Charles Darwin sailed in the HMS Beagle, which was a Cherokee-class gunship in its day. It was still a voyage of discovery, not conquest.”
“What Sandy’s saying,” Kari replies, “is we don’t want to bomb anyone if we don’t have to.”
Helios laughs.
“No one’s bombing anyone,” Sandy replies, trying to shut down the conversation and get the discussion back on track.
Dali is flabbergasted. “Why would Earth send a warship on a First Contact mission?”
“It’s been refitted specifically for this mission,” Sandy says.
“Bigger budget than NASA,” Kari says. “No one makes spaceships like the military. Besides, they have the best radar and imaging tech on offer.”
Dali stutters. “If—If they realized a warship is heading their way, they’ll panic.”
“They won’t be able to tell,” Sandy says.
Kari twists her head sideways, shrugging a little at that point.
Sandy ignores her, addressing Dali. “You told us they replied within a second. Why is that so important?”
Dali’s head is swinging. He struggles to articulate his thinking.
“Well, to respond within a second with an entirely new calculation implies some kind of artificial intelligence—at least it would if it were coming from us. We got an automated response based on the inputs we provided. But it went further than anything we suggested.”
Sandy says, “And you think that’s a problem?”
“No,” Dali says. “But the subsequent silence suggests they’re not being open with us. They’re not being honest with their capabilities. They’re being coy.”
“They’re lying,” Kari says, once again simplifying his point.
Dali says, “Someone down there realized what happened and shut it down.”
Helios says, “I see where Dali’s going with this—why shut it down, right?”
Dali points at him, “That is the question!”
Sandy says, “Okay. I get it. So you’re saying, if they have this level of advanced tech, why take it offline when it could accelerate our ability to converse with them?”
“Exactly,” Dali says, relieved she could articulate what he only felt in the depths of his soul. “They’re playing dumb.”
Helios says, “And they’re playing dumb because…”
“Because they feel they have something to lose,” Dali says. “That’s the asymmetry—the inequality. We don’t have anything to lose. They do.”
Sandy presses her head against her palm. The complexity of the logic is getting to her. “And what do they have to lose?”
“That’s what we need to figure out,” Dali says. “People lie to manipulate others. The question is—why are they lying to us?”
“So for now?” Helios asks.
“For now, we string them along,” Dali replies. “We make as though we didn’t notice. We continue conversing with them using math as though nothing happened.”
“And we watch,” Kari says. “We watch them like a goddamn hawk.”
Dali says, “I’ve prepared a few more calculations to send. I’ll keep going as if nothing out of the ordinary has happened. I suspect this will help them relax. We’ll introduce them to the power sign in math. It’s essential for any scientific discourse. That we’ve continued the discussion should set their minds at ease, but notice there are a few assumptions here.”
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“These are new numbers!” Kari says, surprised by their inclusion without any explanation to the Beebs.
“Yes. They’ll see us assuming that we know they know how our numeric system works.”
Sandy sounds frustrated. She says, “What are you trying to accomplish, Dali?”
“I’m looking for information leakage,” he says. “We’re blind to them and their society. We have no idea about their motives. We’ve got to learn indirectly from these interactions.”
“So what are you looking for?” she asks.
“A delayed response. They’re going to play our game. And they’re going to hide theirs. They’re going to make it look like that one-second turn-around was a glitch.”
Helios says, “And if they do that—”
Kari completes his thought. “We’ll know they’re lying.” 
Dali smiles, showing his teeth.



On Approach
The next three weeks are spent on approach to Bee.
As the planet orbits Luyten’s Star once every eighteen and a half days, most of that time, the planet is either obscured or eclipsed by the red dwarf. Luyten’s Star might be faint as seen from Earth, but up close, it’s a raging nuclear furnace churning the surface with a dense plasma heated to 3,300K. The star itself rotates only once every 120 days, making Bee’s orbit frantic by comparison. The crew spend their time reviewing the ever-increasing clarity of the various observations made of the planet. Dali, though, is more interested in Bee’s math. Given how much the original Dali hated calculus, Sandy’s told him it’s a surprising twist.
“You still think they’re lying,” Sandy says, climbing into bed beside him. Nights on the Magellan are cool. Not only does it save power, it allows the various life-support systems to go into maintenance mode. Bots undertake preventative repairs quietly throughout the torus and the main body of the craft, preparing for the next day.
“They’re smart,” Dali says. “There’s no doubt about that. We’ve moved on to Lorenz equations.”
“Oh,” Sandy says, snuggling in next to him and resting her hand on his chest. “What are they?”
“Don’t ask,” Dali says, resting on a pillow with his hands behind his head. “Seriously. All I know is, if you plug them into a graph, they make shapes that look like butterfly wings.”
“Cool.”
“Kari tells me these lead to an understanding of Relativity, so we’re pretty sure they grasp that concept.”
“And you still think they’re lying to us?” Sandy asks.
“With the exception of when Bee’s on the far side of Luyten, they reply every three hours and forty-three minutes.”
“That’s very specific.”
“It is,” Dali says. “It might seem strange to us, but it’s 1/60th of the time it takes them to orbit Luyten itself.”
“Ah,” Sandy says. “So it’s like their version of an hour or a day or something?”
“Probably.”
“You’re still worried?”
“It’s the frequency,” Dali says. “The exact repetition. It’s like they’ve got everything pre-canned and ready to roll, like they’re running from a playbook. I don’t like it. It’s too clean.”
“Too clean?” Sandy says, turning to him and leaning on his chest.
“There should be misunderstandings, points that need clarification. We should be going down dead-end streets and reversing. But, no. Everything’s going along perfectly. Everything. We’ve even got simple contextual conversations going with them in English.”
“Well, that’s good,” Sandy says, running her fingers through the hair on his chest. “Did you ever think that perhaps you’re trying too hard? I mean, your implant didn’t take. You had to fight to prove yourself with Helios and Kari. Are you sure you’re not reading too much into their responses? Maybe they’re sweating over things too. Maybe they’re paranoid about putting a foot wrong. Like you said, if this goes bad, they have a lot to lose. Maybe they’re trying so hard because they want this to be perfect.”
“Maybe,” Dali says.
“You worry too much,” Sandy says.
“I do,” Dali concedes.
“It can be hard to let go,” she says, resting her arms on his chest and her chin on the back of her hands. “Sometimes you have to trust others—just like I trusted you.”
He’s quiet.
“Not everyone’s out to get us, Dali.”
“I know.” He sighs.
“You’re so tense,” she says. “Roll over. I’ll give you a massage.”
“Oh, no arguments there,” he says, twisting and flopping onto his stomach.
Sandy begins squeezing his shoulder muscles. She gets her thumbs into a steady motion, hitting a constant rhythm, digging in deep. “You are soooo stiff.”
“Isn’t that what you said when we first met?” Dali asks. “Right as I stepped out of that glass vat?”
Sandy laughs, playfully slapping his butt.
Dali tries to relax, but it’s difficult to let go. As it is, his brief life feels as though it’s spiraling out of control. How can they be expected to manage First Contact with an entire planet? This isn’t the one-on-one meeting of sci-fi movies. It’s four clones talking to billions of intelligent creatures, each with their own interests, concerns, desires and needs! Oh, they’ll inevitably end up talking to just a handful of contacts down there. No doubt, the inhabitants of Bee have already picked their negotiators. And that’s what it’ll be—a negotiation. Not for goods or money, for access. Gatekeepers is the term his mind settles on. In some ways, the notion is unavoidable. It would be impossible for everyone to have a voice.
Will the Beebs sanitize their appearance before humanity? Will their speakers be the equivalent of social media influencers curating their image, establishing a brand? Humans are good at preening their feathers. Like a peacock, it’s the plumage that’s important, not anything of any real substance.
Maybe Sandy’s right, and he’s reading too much of his own doubts into First Contact. Vanity might be an affliction on Earth, but even back there, not everyone falls for it. There are plenty of decent folk for whom what you see is what you get.
Dali’s not convinced First Contact will be straightforward. He doubts the crew of the Magellan will ever get to know the real Beebs. Would the UN show visiting aliens a starving child in Ethiopia, or the skulls leftover from the Killing Fields of Cambodia? Dali doesn’t have the heart to confess as much to Sandy. To her, such notions would come across as pessimistic rather than realistic. Given time, she’ll see, he thinks.
“Better?” she asks, straddling his hips and leaning into the massage.
“Really good,” he mumbles, pretending his mind is on nothing else.
Sandy uses her elbow to roll over the knots in his trapezius. Rather than idling along, Dali’s mind is still running at a million miles an hour. How the hell does he know what a trapezius is? He’s not sure, but he’s suddenly aware it stretches from the occipital bone at the base of his skull down his neck and out across his shoulders. From there, it forms a triangle extending down his spine. Some days, Dali wishes he could switch off his mind. Ah, to be able to flick a button and watch as the screen goes black.
“Why did you choose them?” he asks with his face half-buried in the pillow.
“Who?”
“Helios and Kari?” he replies, straining as Sandy tries to push her elbow clear through his back. If he won’t shut down his mind, she will, and he follows with a slight, “Ahhhhhh.”
“Too much?”
“No. Too good.”
With that, she presses harder, feeling for the lump in his muscle fibers. “Why do you ask?”
“I—saw—the—manifest,” he manages through gritted teeth. It seems she’s determined to punish him for fighting against her massage. He should have shut up and simply lay there. By talking, he’s encouraging her to go deeper. Sandy switches elbows, rolling the bone around on his trapezius. It’s only then he realizes there are two of the damn muscles. She’s only worked on his left side. When she finally eases up, it’s only to switch to the right. Ouch. It feels so good and yet so sore.
“I had plenty of time to think about my choice,” she says. “I spent the first month outfitting the torus and running through my options. Originally, I was going to revive Lisa and Daisy Murchison—that was the pre-launch recommendation.”
“But?” he says, unwilling to let go of something that’s important for him to understand.
“But I knew Helios wouldn’t go easy on me.”
“What do you mean?”
“People think leadership is about making the right decision. It’s not. It’s about making the best of a bunch of bad decisions. It’s about sailing through a storm and out the other side.”
“And—Helios?”
“Helios doesn’t let me get away with shit,” she says, putting some extra effort into Dali’s back. She switches to using her knuckles, rocking them over his aching muscles. She might as well be kneading dough before baking bread.
Dali’s drooling on his pillow. “And—me? I—would?”
“Oh, Dali,” she says, leaning forward and kissing him on the side of the neck. “You’d try. I know you would. But Helios is a fighter. If he doesn’t agree with something, I’ll know about it in no uncertain terms.”
“You—wouldn’t—listen,” he says, as she begins karate-chopping his back muscles, “to—me?”
“I’d listen to you, but I’d make my own decision. When I listen to Helios, I make a command decision.”
“Huh,” Dali says, surprised by her reply. Sandy cups her hands. She beats his back like a drum. Each strike resonates within his chest. Somehow, he manages to say, “You’re—good—at—this.”
“At what?” Sandy asks. “Massage? Or leadership?”
“Torture.”



The Art of Learning
Line after line of alphanumeric pairs scroll down the screen, being separated only by spaces. For the most part, they look like regular numbers, but occasionally characters appear, like a seemingly random c, d or e.
54 68 61 6e 6b 20 79 6f 75 20 66 6f 72
20 73 75 70 70 6f 72 74 69 6e 67 20 69
6e 64 65 70 65 6e 64 65 6e 74 20 73 63
69 65 6e 63 65 20 66 69 63 74 69 6f 6e
After progressing to quantum mechanics, the Beebs began sending large chunks of information to the Magellan. At first, there were only a few hundred pairs in each transmission, but then the crew was flooded with over three hundred million characters in one hit. The radio receiver on the Magellan captured the signal, but it couldn’t decipher it, leaving it in a raw binary state. For the sake of convenience, it appears as hexadecimal numbers, but it’s nothing the computer recognizes as intelligible.
“What do you think it is?” Sandy asks, looking at the endlessly scrolling data.
Dali shrugs. “I dunno. There are a few repeating phrases, but there’s no repeating structure, like sentences or paragraphs, page numbers, or chapters. This could be anything. Could be a dictionary. Could be their version of War and Peace.”
Kari says, “Maybe they haven’t invented punctuation yet? Wasn’t the Bible originally one big run-on sentence with no commas or full stops?”
“Yep,” Dali says, resigning himself to the reality it will take a herculean effort to untangle what, to the Beebs, must seem entirely logical and simple.
Sandy says, “I thought you said they were starting to converse in simple English.”
“That was a week ago,” Dali says. “Since then, they’ve gone quiet and stuck to math—until now.”
“So much for conducting First Contact in English,” Helios says.
To which, Sandy says, “Maybe they can’t speak English.”
Kari is blunt. “Maybe they won’t. Maybe they refuse to.”
“What we needed was a few drops of water,” Dali says. “What we got was a fire hose.”
“Where do we start?” Sandy asks, drifting in above him and slipping her hand around his waist so she can peer over his shoulder.
“I’m running a cryptography routine,” Dali says, tapping away at a keyboard. “Language is all about parsing. There are discrete chunks of information in here—words. In theory, all we have to do is identify them, and we can start unraveling this.”
“In theory,” Helios says.
“This is impossible,” Kari says. “It’s going to take years to decipher the first line!”
“Maybe. Maybe not,” Dali replies, trying to be hopeful. “I’m using frequency analysis. Think about the words we use all the time—the, and, for, what, where, there, etc. Not only are these words more frequent in a sentence, the letters within them occur more frequently. In English, the letter e occurs 10% of the time. It’s the most common letter because it forms such a fundamental vowel. By comparison, although it sounds almost the same, z occurs like never. We should see similar patterns with their letters and words.”
Kari and Helios hover nearby, watching as he enters commands into the computer. No pressure, Dali.
“There’s an economy to language,” he says, executing another analysis routine on the console. “As languages evolve, they take on more efficient forms. We should see that on Bee. We may not know what these terms are, but similar patterns should exist.”
“Should,” Helios says as a graph pops up on the screen.
“And?” Sandy asks innocently, staring at the squiggly lines.
“I’m not sure,” Dali says, feeling despondent as the computer fails to pick up any clear patterns. He sighs.
“What’s next?” Helios asks.
“I don’t know.” Dali snaps, getting annoyed by the sniping from over his shoulder. “Would you like some popcorn? Perhaps an ice cream and a coke while you watch this train wreck?”
“That would be nice.”
Dali smolders. Helios doesn’t care. A bit of friction makes for an entertaining afternoon. He seems to relish seeing Dali unwind in frustration. Dali closes his eyes for a moment, focusing. There’s got to be something he’s overlooked.
“What are you doing?” Kari asks as he enters another series of commands. Dali’s tired of providing a running commentary, but she means well. With biological contact off the agenda, it seems she’s keen to inject herself and help where she can.  
It seems Helios is fishing for a reaction, though. He throws some bait in front of Dali, hoping for a bite.
“Maybe they sent us pi to several hundred million places.”
Not helpful. Dali ignores him.
“I’m restarting the server without the automated heuristics. Maybe that’s obscuring the results.”
“I’m getting some popcorn,” Helios says. Finally, Dali gets his dry humor. He’s not being malicious, just brutally honest with his frustration.
Dali thinks aloud. “Hmm. Still starting with heuristics. I’m going to have to shut down again and do a hard reset.”
Dali read about this last night. Although most of their computing is controlled via software, there’s a physical reset button at the rear of each of the computer servers. It shouldn’t be needed in the age of automation, but like everything twelve light-years from Earth, it was included just in case. He unscrews the maintenance hatch and swims through the air, effectively crawling into a thin gap behind the server rack.
“Any better?” Dali asks with just his legs protruding from beneath the entrance at the back of the bridge.
“Nope,” Kari says. “Command line is still showing NLL start-up as active.”
“Damn it,” he says. “A reset should have forced my override to be picked up from the config file. Power it down again, and I’ll do a hard disconnect.”
Helios laughs. “So you’re turning it off and on again?”
“Yes,” an annoyed Dali says from within the confines of the maintenance crawlspace.
Sandy laughs as well, asking, “Did someone at a call center tell you to do that?”
“Not funny,” Dali mutters, brushing up against the aluminum rack. He’s already torn a hole in his sleeve and scratched the back of his hands in the tight space.
“I thought you’d want the Natural Language Learning unit switched on,” Sandy says. 
“Okay, I’ve powered down again,” Kari says. She’s the only one that’s actually helping. The others are bystanders watching the fire burn with amusement.
“Okay,” Dali says, grunting from behind the rack. His fingers wrap around a thick, black power cord. It’s a stretch to reach it, but he’s got a good hold.
“Don’t unplug anything else,” Sandy says.
“I won’t.”
Dali tugs at the cord. It’s stiff. No one ever intended it to be unplugged. Why would anyone want to pull the power from a computer on a starship trillions upon trillions of miles from Earth? The designers and engineers accounted for every eventuality except one—a stubborn specialist like Dali. The interchangeable parts can all be accessed from the front panel. It’s only the fiber optic wiring loom, reset and power that back into the crawl space.
The cord comes loose. His hand slams back into the bulkhead.
“Easy,” Sandy says, unable to see what’s happening behind the rack. She peers through the gaps, catching a glimpse of his head bobbing back and forth.
“I’m good,” he says.
Kari says, “All LEDs are black, including power.”
In his mind, Dali counts to ten. He needn’t. Any residual bits and bytes held in memory would have faded within a fraction of a second, but he needs this to work.
The rubberized plastic surrounding the power cable is thick and difficult to work with, no doubt as a precaution against the cable shorting out. Dali has to press his back against the bulkhead to get enough leverage to work the power cord back onto the metal prongs and ensure it’s properly seated.
“Okay,” he says. “Power it up.”
Kari switches the blade server back on. LEDs flicker. From the shadows in the crawl space, Dali can see the shimmer of reds, greens and yellows as various core components come online, booting the computer server back to life.
“I’ve got start-up parameters,” Kari says. “Just scrolling back through the run of command lines.”
“And?”
“Natural Language Learning is disabled.”
“Yes!” Dali says. He begins the painstaking process of extricating himself from the crawl space. It’s not possible to turn around, so he inches backward, working his way out onto the bridge again, twisting and contorting his body in weightlessness.
“I don’t get it,” Sandy says when he finally reappears. “I thought you’d want all the help you could get deciphering this.”
She sounds perplexed. They all look a little confused by his actions. Someone on Bee is trying to tell them something important, but Dali has turned off the machine learning algorithm. It doesn’t make sense to anyone other than him.
“I don’t see how you can decipher this without AI,” she says as he drifts at the back of the bridge.
“I need a drink,” he says. He’s in no rush to get back to the data dump. It’s not only the computer server that needs a reboot.
Dali pulls a reusable plastic pouch from the kitchenette beside the tunnel leading to engineering. It’s a ploy. He needs time and space. He’s running on a hunch. The team is looking for him to guide them on First Contact, forgetting he’s winging this without the benefit of his implant working properly. Right now, he needs a caffeine hit and some clarity of thought. 
“The problem is—all language is based on context,” he says, making himself a coffee. “Language works because we agree on the meaning of the words we use. And yet no one has actually read a dictionary from cover to cover, right? We understand words based on how they’re used. Oh, occasionally, we might look something up, but 99% of the words we use have never been defined for us. We understand them based on how they’re used by others.”
“Ah,” Sandy says. “But these others.”
“Exactly,” he says. He adds some instant coffee grains and faux-cream powder to the plastic bag along with modestly warm water from a spigot on the hull. To hell with the microwave—it’s warm enough. Rather than soaking in, the powder and water don’t mix. In a weightless environment, they keep to themselves. Dali kneads the bag with his fingers, dissolving the coffee and cream.
“So the Natural Language Learning unit?” Sandy asks.
“It’s making too many assumptions,” Dali says, sipping on his coffee. “It’ll come up to speed eventually, but it needs a lot of samples to model. Without that, its accuracy is poor. Right now, it’s hurting rather than helping.”
The crew is bored. There’s no way they’re interested in his work, of that he’s sure, but at the moment, the Magellan’s corkscrew-like approach to Bee has the ship passing in front of Luyten’s Star as the alien planet loops behind it. They could review the roughly ten thousand hours worth of observations that have been made so far, but they’re human—it’s the next observation everyone wants to make.
Dali says, “We think of words as precise, but they’re not. They’re generalizations. They’re placeholders for ideas. They simplify concepts. Often, they oversimplify them.”
“Hah,” Helios says, chuckling. “I think you’re oversimplifying them.”
“Nice,” Dali says, finally warming to the big guy’s quirky sense of humor. “By themselves, words are meaningless. Their meaning comes from the context in which they’re used—and that changes over time. Not only over time, but over cultures, over disciplines, and even across civilizations. The best example I can think of is computers. Computers were once an occupation like an accountant—not anymore.”
Sandy says, “Hold on there, cowboy. Words aren’t meaningless. They’re the only way of conveying meaning.”
“The words we use in everyday life are generalizations,” Dali replies, sipping on his coffee. “They’re umbrella terms—catch-alls. Look close enough and they’re all vague.”
“You’re vague,” Sandy says, toying with him.
“All right,” he says, playing along with her. “What’s a car?”
“Easy,” she says. “A vehicle with four wheels and an engine.”
“The British made one with three wheels,” Dali replies.
Sandy pokes her tongue at him. “Okay, you got me, smartass!”
“Hang on,” Helios says. “That doesn’t make any sense. Wouldn’t that make the car unstable?”
“Oh, yeah,” Dali says. “Turn a corner too fast and it would roll over.”
“Why would they do that?” Kari asks, shaking her head.
Dali shrugs. “Dunno, but it makes the point. Nouns are based on our shared understanding. They assume the other person already knows what you’re talking about. They’re all vague when you think about them.”
“All of them?” Sandy asks.
“The simpler the term, the more assumptions we make,” Dali says. “For example, what’s a tree? Everyone knows what a tree is, right? So tell me, what’s a tree?”
Sandy seems to anticipate the trap being laid before her. She pauses, thinking about her response. “Ah, it’s a plant.” Her eyes drift to Kari, knowing she’s a biologist. Sandy adds, “With bark on its trunk, a bunch of branches, leaves… and sometimes flowers and fruit.”
Kari raises a finger, objecting. “Palm trees don’t have branches or bark. Their trunks are made from the base of old, discarded fronds.”
“See?” Dali says, pointing at Kari. “It’s a tree, and yet it’s not.”
“Okay, wise guy,” Sandy says, playing along with him, “Trees have some kind of trunk and leaves.”
To which, Dali asks, “So when an oak tree loses its leaves in winter, is it still a tree?”
“Yes.”
“Why?”
“Because it is,” Sandy says, unable to come up with anything to refute his logic.
“And that’s the point. Words have meanings we agree upon. On close inspection, those meanings are arbitrary and entirely independent of the word itself. A tree is a tree because we say it’s a tree. We call certain things trees. The Germans say baum, while the French use arbre. No one’s right or wrong. The word tree only has meaning because we ascribe it meaning. By itself, it’s meaningless.”
“There are no trees,” Kari says, butting in. “Just plants.”
“Not you too,” Sandy says.
Helios grins. He’s loving the debate.
Kari says, “Dali’s right. A tree is a term of convenience that doesn’t reflect the actual genetic heritage of a plant. Apple trees are more closely related to roses than they are to fig or lemon trees, and yet they look entirely different from a rose bush.”
“What?” Sandy says, screwing up her face in disbelief.
Kari doesn’t care. “Cacao and cotton share a common ancestor, and yet one’s a tree, the other’s a bush. Maple trees are more closely related to cloves than an Elm tree, even though they get confused all the time.”
“Words are not meaningless,” Sandy says, insisting on that point.
Dali corrects her. “Ah, I said, by themselves, words are meaningless. Words need context to have meaning. They’re terms we give meaning.”
“There are no fish either,” Kari says.
The three of them stare at her. Even Dali’s somewhat befuddled by her point.
“What?” she says, shrugging. “I thought you’d want to know.”
“This,” Dali says, wagging a finger at Kari. “This is interesting.”
“How is this interesting?” Sandy asks, exasperated. “How do fish have any relevance to an alien communique twelve light-years from Earth?”
“I’ve eaten fish,” Helios says, enjoying the discussion. “I can’t wait to hear I haven’t.”
“Either everything’s a fish or nothing is,” Kari says.
“Ooooh—kay,” Dali says. “Even I’m lost on this one. You’re going to have to explain.”
Kari blurts out, “Humans are fish with swim bladders adapted for breathing.”
“What?” Sandy says, scrunching up her face.
“Lungs?” Helios asks, to which Kari nods.
“We’re bags of saltwater,” she says. “We carry the sea around within us.”
Sandy says, “I just…” She stops mid-sentence, throwing her hands in the air. “I can’t!”
Kari explains. “We see life on Earth in a snapshot of time. We don’t see the way animals have evolved over time. We assume animals are independent of each other even though we know they’re not. For us, it’s as though all these different species were dropped in place, but they weren’t. They branched out from each other millions of years, hundreds of millions of years ago.”
“Like the branches of a tree,” Sandy says, sticking her tongue out at Dali again.
“Only when you look at those branches,” Kari says, “land animals are more closely related to fish than fish are to other sea creatures. Take, I don’t know, an octopus, a shark, a bluefin tuna, a lungfish and a turtle. We’re closer to each of them genetically than they are to each other.”
Helios says, “So if goldfish aren’t fish, what are they?”
“Oh, they’re fish,” Kari says. “Words are a convenient, but not necessarily precise way of describing things. Goldfish are fish because we agree they’re fish. Just don’t look too closely at fish as a group because, as a whole, it doesn’t exist. Well, it does, but you’re one too.”
Sandy says, “I think my head is going to explode.”
“And you think you’re confused,” Dali says to Sandy. “Try explaining this to the Beebs.”
Helios asks, “So how does this get us any closer to talking with the Beebs or understanding their data dump?”
“It doesn’t,” Dali says. “But it does highlight the need for caution. They’re throwing stuff at us in the hope we can decipher it, but we need to be careful. There are far more wrong interpretations than right. Even if we could translate this into something meaningful, we could take entirely the wrong meaning from it.”
“So, what do we do?” Helios asks.
“We park this,” Dali says. “We take baby steps. We walk before we run. We value understanding over interpretation. Language is delicate. We’re walking in a minefield. We’ve got to be careful. On Earth, the role of language has been debated for hundreds of years. Hume, Kant, Descartes. They all struggled with how words are formed and used.”
“And you remember those guys?” Sandy asks.
“Yes.”
“And what they taught?”
“Yes.”
“But not me? You don’t remember your own wife?”
Ouch! There it is! How can he remember philosophical discussions on the nature of language in a bunch of textbooks and not his wife of over forty years?
Helios offers a nervous laugh. Dali tries to pretend as though nothing’s happened. Sandy’s a mix between smoldering at him and laughing along with Kari. Dali flicks through the data dump, trying to refocus.
“It’s gibberish,” he says.
“Why would they send us nonsense?” Kari asks. “That makes about as much sense as a car with three wheels!”
Dali laughs.
He pauses, staring at the data dump. He finally understands what he’s looking at. “This doesn’t make sense. Of course, it doesn’t.”
“What do you mean?” Sandy asks.
“I think I know what it is.”
“It’s not what we think, huh?” Kari asks.
“No. We’ve been trying too hard,” Dali says, struggling not to laugh again. “We. We. Oh, we’re so stupid. So dumb. I’m so dumb.”
“Whaaat?” Sandy says, but she’s not angry. His excitement is contagious. She’s on the verge of laughing as well even if she doesn’t quite understand why.
“Assumptions,” Dali says, bringing up the data dump on the screen. “We assume too much. We’ve complicated this. I’ve complicated this.” He taps the side of his head, adding, “Keep it simple, stupid.”
“Okay,” Helios says. “I’m simple. What’s going on?”
“It’s us,” Dali says, typing on the keyboard. He isolates a snippet of data, copying it into a file he can work with. “They’re trying to make us feel welcome.”
“Welcome?” Sandy asks, looking sideways at him as she twists in weightlessness.
“We started this.”
“We did?” Kari asks, confused.
“Listen,” Dali says, packaging the data into an audio file. He hits play. An eerie sound comes from the speakers. There’s a beat. Chords play a haunting melody. The rhythm is syncopated, but it’s there. There’s no singing. The instruments, though, are easily identifiable—drums, an electric guitar, a piano, and a synthesizer.
“Wait,” Sandy says. “Music? That’s what this is? They’re playing music???”
“Not just any music,” Dali says. “Our music. This is what we sent them way back in 2017. They’re not dumping a dictionary on us or an encyclopedia. They’re replaying the message we sent them all those years ago.” 
Kari shakes her head.
Helios laughs, asking, “Why couldn’t we have sent them some Elvis or The Rolling Stones?”
Kari says, “Well, that was confusing!”
Sandy says, “I guess, now we know how they felt back then.”
Dali laughs.



Bee
The Magellan sits in a high orbit, circling six thousand kilometers above the surface of Bee. Red starlight glistens off the eyeball. Storms circle the edge of the eye, but the vast ocean is clear of cloud cover. The open water appears much like the Pacific on a cloudless day, albeit with a reddish filter. Through their telescopes, the crew can see the odd chain of volcanic islands. Land is sparse in the vast ocean.
Now that their orbital maneuvers are complete, Sandy says, “What are we looking at, Kari?”
“Oh, this is beautiful,” Kari says, flicking between dozens of images at various magnifications. “We’ve got three, possibly four distinct ecospheres down there.”
“Competing?”
“On the fringes, but they seem to be separate, with different drivers. Radar’s picking up tectonic plates on the night side. There’s a lot of volcanic activity warming subsurface lakes hidden beneath the ice. I think it’s driven by the thermal imbalance within the planet’s core.
“Although Bee is tidally-locked to her star, the core is hot. I make the core/mantle boundary at roughly 6000 degrees. That’s going to cause internal currents, but plate motion will be impeded by the tidal lock with Luyten. In essence, there’s a geological arm-wrestle going on down there. The star is going to win, but the core could keep up the fight for another billion years or so. It’s trying to distribute energy, while the star is trying to keep the status quo of hot on one side, cold on the other. There’s a lot of mantle stress.”
“So lots of earthquakes?” Sandy asks.
“Oh, yeah. We’re already detecting them. Mostly micro-quakes and tremors, but I bet Bee has a few bone shakers. The ring of mountains is the result of geological uplift occurring between tectonic plates.”
“And that’ll help life survive?” Dali asks, trying not to sound dumb but being intensely curious.
Kari says, “The most basic requirement for life is energy. Give a mud pool a constant supply for a few hundred million years and wham—life! It’s consistency that’s the key. Chemical reactions need to be repeatable before they become incremental. From there, complexity grows until you reach the point where chemistry exploits energy differentials.”
The blank look on Dali’s face must give away his ignorance.
“Life,” Kari says. “That’s all life is—chemistry exploiting energy in ever-increasing, esoteric forms.”
“Well, when you put it like that,” he says, raising his eyebrows and looking over at Sandy. She’s grinning.
“Damn, I wish we could get down there,” Kari says. “Spectroscopy is picking up significant amounts of ammonia in the surface melt around the vents on the night side, but it’s absent in the daylight.”
Sandy seems to take pity on Dali. She knows he’s dying to hear more, so she prods Kari for an English translation.
“And that means?”
“It means the life down there is radically different depending on location.”
“So like dolphins in the ocean and polar bears on the ice?” Dali asks, unable to simply listen. He has to interject with questions in order to understand.
“No, not different at a macro level—different at a cellular level. I’m getting opposing chirality.”
“Okay,” Sandy says. “Now you’ve lost me.”
“Look at your hands,” Kari says. “Hold them out in front of you. Your hands are the same, and yet they aren’t. Your left hand is the mirror image of the right. Most molecules are like that. If you create any complex molecule by mixing its components in a test tube, you end up with half of them facing left, half facing right. Simple enough, huh?”
“Sure,” Dali replies.
“Only life doesn’t like random assortments. Life needs consistency. At a cellular level, life craves order. Chemical reactions need to be repeatable. The results need to be predictable. On Earth, for the most part, every amino acid is left-handed, while every sugar is right-handed. Flip them around and life goes batshit crazy. It can’t deal with it. Chaos breaks the machine.
“Back in the 20th century, thalidomide was developed as an anti-nausea drug. It was extremely effective—when left-handed. Unfortunately, the right-hand version of the very same molecule caused birth defects, including stunted limbs. Cells are complex. Throwing chiral molecules at them is like throwing a hammer at a madly spinning flywheel.”
“And down there?” Dali asks.
“Down there, I’m seeing left-handed amino acids in the thermal pools on the night side. Within the eyeball, though, I’m detecting right-handed amino acids, meaning there are two entirely separate biospheres. Hot/right versus cold/left. Life on either side of the planet evolved independently. Probably to the point it can’t interact.”
“So they never meet?” Sandy asks.
“Physically, there would be some overlap. At a cellular level, though, they’d keep away from each other. They’ll avoid each other. Any interaction would be limited. They probably can’t feed off each other, not without some consequence. But evolution is a bitch. Given the scarcity of resources, there will inevitably be clashes. There will be competition for ecological niches on the fringes. There might even be some species that cooperate, like bees and flowers on Earth, but their evolutionary pedigree is entirely alien to each other!”
Helios says, “So it’s two alien worlds in one!”
“Yes,” Kari says. “I need samples, Sandy.”
“You can’t go down there.”
“You don’t understand,” Kari says. “I need samples. I’ve got to have them. Bee is even more extraordinary than the mission planners realized. When they get this data in twelve years’ time, they’re going to pull their hair out! We need to know if both phylogenetic trees evolved here independently or if panspermia was involved.”
“It’s not happening,” Helios says.
“Physics,” Sandy says. “You think evolution’s a bitch? Let me introduce you to the ruthless efficiency of Galileo, Newton, and Einstein. We cannot get off that rock. Gravity is too damn strong.”
Kari clenches her teeth. She squeezes her good fist, desperately wanting an out. “There’s got to be some way.”
“There’s no way,” Sandy says. “If you take the Ranger down there, it’s a one-way trip.”
“I’ll do it,” Kari says. “For science. It would be worth it for the data. I could stream from the surface. Send everything back to you. You can forward it on to Earth.”
“It’s not happening,” Sandy says, echoing Helios’ earlier sentiment. “We’ll have to figure out something else—perhaps we can fly the Ranger in remotely.”
“Wouldn’t work. I need to get samples under an electron scanning microscope.”
Sandy is firm. “I’m sorry, Kari. I can’t send you down there.”
“What about Dali’s idea?” Kari asks. “A nuclear rocket? That would get me off the surface. Even if it only got me into a low orbit, we could rendezvous there.”
Sandy says, “You want to design, build and fly a nuclear-powered rocket without test flights? In a system where we can barely scrape together enough uranium to fire up a light bulb? The air’s too thick. You’d hit max-q early and the damn thing would shake apart before you cleared the atmosphere.”
“There’s got to be something we can do,” Kari says, frustrated.
“What about a robotic mission?” Dali says. “I mean, it would take time to repurpose parts, but we could test it on one of the gas giant moons and then deploy it to Bee to take samples. All it has to do is transmit results, right? We don’t actually need the samples in our hands.”
“Yes,” Kari says. “That would work.”
“It’s going to take a long time,” Sandy says.
“Time’s all we’ve got,” Kari replies.
“Years,” Helios says.
“We’re not exactly going anywhere,” Kari says. “I mean, this is it, right? This is the mission. Regardless of what happens next, we’re living out our lives in this system. A long-term goal is healthy. We could deploy multiple probes over the years. Get some really good data. Besides, we’re supposed to establish a colony on one of those moons. We could do both. We could make robotic exploration the goal of the colony—get everyone working in support of it and feed the data back to Earth.”
“You sure do love your data,” Sandy says, smiling.
Helios says, “We’re going to need some idea of what to expect down there. If we’re going to cannibalize the Ranger or the Magellan, we need to know what we’re looking for on Bee to make it worthwhile.”
“How about we conduct some atmospheric flybys?” Kari asks. “On Earth, storms lift microbes high into the atmosphere. We could skim the stratosphere with collectors.”
“It’s risky,” Helios says.
“So long as we stay at orbital velocities and maintain a shallow approach, we’ll dip in and out like a stone skipping across a pond. We could set up a highly eccentric orbit with apogee out around eight hundred kilometers and perigee in close at a hundred and fifty. We’ll come in right over the clouds. Pick up some bugs.”
Sandy’s silent, lost in thought.
Helios points at Kari’s injured arm. “You’re in no shape to fly the Ranger.”
“No,” she says, pointing. “But he is.”
Dali looks around for a second, unsure who she’s talking about.
“Wait. What? Me?”



The Ranger
“Hang on a minute.”
“It’s okay, Dali,” Sandy says. “It’s not that bad an idea.”
Dali shakes his head. “Skimming the atmosphere of an alien planet for airborne microbes isn’t that bad?”
Sandy says, “I can control the Ranger remotely. I just need someone on board to work any mechanical issues with the collectors. Basically, you’d have to wind some cranks if the servo engines burn out, swap containers, stack samples, stuff like that.”
“What about him?” Dali says, pointing at Helios. “I mean, he actually knows what he’s doing. He should do it.”
Sandy smiles. “No can do. It’s a breach of our operating procedures as it risks mission continuity. Neither the commander nor the flight surgeon are allowed on away missions.”
“Oh, but I’m expendable?” he asks, pointing at himself.
“It’s not like that, Dali.”
“Can you rewire a flux inducer? Or reset a fuel core?” Helios asks. “You’re a contact specialist, not flight crew. You’re here on this mission precisely so Sandy and I can run things remotely from the command center.”
Dali doesn’t look impressed.
Helios says, “Honestly, it’s a walk in the park. After what you did on that asteroid, you’ll be fine. You’ve got a cool head, Dali. I was wrong about you. You’re alright.”
As much as Dali wants to argue, it’s the last few words that get to him. Helios has surprised him. Finally, Dali’s accepted as part of the crew.
“And you can control the whole thing from here?”
“Out to about five AU,” Sandy says. “You won’t reach a fraction of one.”
Helios says, “You’re in good hands, Dali. I saw what you did for Kari. I won’t let you down.”
“Literally,” Dali says, cracking a smile. “I mean, you literally won’t let me go down there, right?”
Sandy laughs. “Literally. Orbital mechanics is like clockwork. It’s precise. We’re going to put you into an oval-shaped, elliptical orbit. You’ll brush up against the atmosphere for about three or four minutes every couple of hours.”
Helios says, “Most of the time, you’ll be sightseeing, I promise. If anything, it’s going to be boring.”
“Boring’s good,” Dali says. “Boring is underrated. People hate being bored. I love it. Bore me—please.”
“You?” Kari says, lowering her gaze. “You love being bored?”
“Sure. People get bored all the time. They think being bored is boring, but being bored is a privilege. Being bored is a luxury. For most of human history, people scavenged for food, worked fields from sunrise to sunset, hunted game, wove clothing, cleaned animal hides. Having nothing to do is an honor few have ever enjoyed before modern times.”
Sandy pats him on the shoulder. “Well, you have a good time being bored on the Ranger, okay?”
“Okay,” he replies.
She’s being sarcastic. The others get it, but it takes Dali a second. He smiles. Given the amount of time he’s spent studying mission documents and cramming for a final exam that’ll never come, he’s actually looking forward to staring out the window at an alien world.
“Let’s get you suited up,” Kari says.
“What? Like now?” Dali asks. “Like right now?”
“Makes sense,” Sandy says. “We’re in a stable orbit, varying between five thousand and eight thousand kilometers. We’re coming up on our closest approach in about an hour. That’s going to be the best drop-off point.”
Dali doesn’t have a response for that. He was hoping for a couple of days procrastinating under the guise of planning. 
All four of them soar down to the Falco generator at the rear of the Magellan. It seems the launch of the Ranger is a family affair.
At two hundred meters in length, the narrow, circular duct leading to the engines at the rear of the Magellan is more of an endless pipe than a corridor. As the passage is over two football fields long, lights come on automatically as they drift along. The pipe is just wide enough for two people to squeeze past if they’re heading in opposite directions. The crew float along in single file, heading into the darkness at the end of the tunnel.
Helios takes the lead, followed by Kari. Sandy’s behind Dali. For Dali, it’s crazy to feel claustrophobic in outer space as there’s so much, well, space. He blocks out the sensation of being squashed in a tin can. Like the others, he keeps his arms out in front of him.
Dali taps at various joins and handholds to remain on course as he drifts along the tube. The occasional window would be nice, but no thought has been given to aesthetics. After all, this was once a warship. In any other context, zipping along like this would be fun. Dali only hopes Sandy and Helios are right and his flybys are boring.
The Ranger is nestled in among the fuel tanks at the rear of the Magellan.
To Dali’s surprise, the hatch is set in the floor. He’s still getting used to the whole any-which-way-is-up thing of living in space. The last time he was down here, things were so traumatic, he barely noticed anything beyond the airlock. Dali glances back down the tunnel, trying to gauge how he should be oriented. He drifts to the ceiling of the engine bay and turns. The hatch is now on the wall opposite him. Better. Much better.
Dali doesn’t know much about the original Dali, but he suspects spaceflight wasn’t a passion. In his imagination, Earth-bound Dali saw it as a necessity for scientific discovery. At a guess, it was like an annual dental checkup. Oh, he wouldn’t have admitted as much to the original Sandy, but the fun aspect of space would have worn off pretty damn quick.
Floating around is fun but disorienting. Twist and turn, and the inner ear revolts. Dali likens spaceflight to going over the top of a rollercoaster, only the sensation of his stomach rising in his throat never fades. He feels sick whenever his stomach’s empty. Gastric juices float just as well as any other fluid in a weightless environment. Sandy told him the occasional burst of indigestion is to be expected. Oh, really? Having acid burn the lining in your throat is just par for this particular golf course? Wonderful. Dali likes the torus on the Magellan. He really likes the torus. Given the chance, he’d never leave. Work-from-home’s a thing, right? But Sandy insists on working in weightlessness. Perhaps it makes her feel like more of an astronaut.
“Ready?” Sandy asks, holding the upper torso of a spacesuit out for a distracted Dali.
“Oh, yeah,” he says, entering the airlock. He pushes off what he’s decided is the ceiling inside the airlock, using his hands to drift to the floor. Dali crouches beneath the suit. He feeds his arms up into the stiff, tortoiseshell forming the upper portion of the spacesuit. His head pokes through the locking ring around the collar as he works his arms into the sleeves. He’s wearing a pressure suit rather than a full vacuum suit, so it’s more comfortable than the rig he used on the asteroid.
Kari says, “I’ve set the Ranger’s cabin to automatically drop from the Magellan’s atmospheric mix to pure oxygen at 5 PSI over a two-hour period. If you have to switch to your suit’s life-support before then, you’ll need to take that into account.”
“But I’m not going to have to do that, right?” Dali says to three smiling faces that, initially, don’t respond. Dali adds a second, “Right?”
“Right,” Sandy says, straightening his upper suit, but she doesn’t look him in the eye. She taps his shoulder, saying, “You’ll be fine. Honest.”
It takes all of Dali’s willpower not to point out that when people use the word honest, they’re generally not being honest at all, but he understands. None of them have a crystal ball. They can’t see what the future holds. They’re being careful, taking prudent safety measures, that’s all.
Helios helps him put on the legs of his suit. Kari watches. Having an injured arm lands her with management duties. She tells Helios how to do something he’s done a million times before. He doesn’t seem to mind. He even offers Dali some side-eye and a knowing grin at being bossed around.
“How long will this take?” Dali asks, realizing this is a question he should have asked before agreeing to the mission. Don’t say, days. Please don’t say, weeks.
Sandy says, “Eighteen to twenty hours all up.”
Dali nods. This is why they were so keen to get going as soon as possible. They’re about to hit their lowest approach while the day is young.
Dali’s going to miss the artificial gravity of the torus. Eighteen hours in the Ranger will drag, but on the plus side, it’ll be boring. Helios shows him the various instruments within the scout craft and walks him through the manual retrieval of samples.
“Big crank on the wall,” the burly Scandinavian says. “If the motors burn out, you have to wind this. Remember, you can’t open the inner hatch on the collector before the outer hatch is shut, so if it seems stuck, check the status of the hatch.”
Kari says, “Hit the timestamp button on the collection control panel when you retrieve the samples. That’ll record the time, altitude and approximate location of the sample relative to the planet’s surface. Stack the crates under the cargo net. Reload a fresh container from storage, and you’re good to go.”
“Got it,” Dali says.
Although no one says as much, it seems they’re expecting the collector servo motors to fail at some point. It doesn’t seem like a big deal to wind a handle. He’ll have to anchor himself, but it’s a crank. It’s designed for this. Stacking crates every few hours doesn’t sound laborious. Hell, Dali might even enjoy this.
“Have fun,” Sandy says, leaning in the open visor of his helmet and giving him a kiss. It takes Dali a second before he realizes she’s serious. He was going to say something sarcastic in reply but thinks better of it.
With Dali strapped into the cockpit, Helios closes the hatch.
Although Dali’s staring out the front window, all he can see is the external fuel tanks on the Magellan. Now, it’s a waiting game.
Once Sandy and Helios are back on the bridge of the Magellan, they talk through the launch procedure. One double-checks the other. They walk through a timed sequence of events. Dali had no idea how complex the process was. Given the way they scrambled to launch the Ranger when Kari was injured, they must have jumped a few steps.
“Three minutes and counting… Fuel loading is good… Consumables are good… Life-support is green… Releasing the umbilical… Coming up on separation in two minutes.”
The digital displays and controls in front of Dali flicker as though they’re being controlled by a ghost. Even the joysticks and levers move in response to Sandy and Helios on the Magellan. Although no one said as much to him, Dali makes a mental note not to touch anything!
“One minute,” Sandy says.
Helios says, “Hydraulics are good. Remote access is good. I have real-time metrics streaming. Redundant comms are up. Backup power is good. We are good to go.”
“Confirm,” Sandy says. “Ranger is clear for deployment.”
Dali’s quite happy being a passenger. 
“In five, four, three.”
Two and one pass in silence. Through the armrests in his seat, Dali feels the locking rings holding the Ranger against the engine bay turn and release.
“Easing out to ten meters,” Helios says.
A puff of compressed gas pushes the Ranger away from the Magellan. The massive spaceship recedes in front of Dali. Stars appear. Bee is visible off to his right. They’re coming around the dark side of the planet. As Bee is tidally-locked, dawn is perpetually breaking down there in the region between night and day. For Dali, the appearance of Luyten’s Star is glorious. The red dwarf is easily four times the size of a full Moon as seen from Earth. The cockpit windows tint automatically, protecting his eyes from the glare while allowing him to see the majesty of the star crossing the horizon. For those down on Bee, Luyten would appear stationary in the sky, never wavering day after day, year after year. Dali is privileged to experience something they’ll never see.
Helios says, “Coming up on de-orbit burn. We’ve got three burns to complete over the next hour, so sit tight.”
“Copy that,” Dali replies, and for a moment, he actually sounds professional.
How long is a year down there? He’d done the math a few weeks ago, but the figure escapes him. Dali punches in a few commands, bringing up the overview Kari’s developed on Bee as a planet. Eighteen days. Damn, that’s less than a month. Do these guys even have the concept of a year?
“Do you mind?” Helios says, taking control of the screen back from him.
“Oh, right. Sorry,” Dali says.
“No problem,” Sandy says. “Good to see you’re curious.”
“I’m always curious.”
Helios says, “Once we have you in your collection orbit, the co-pilot interface is all yours. Sandy will stay on pilot, but I’ll drop off.”
“Got it,” Dali says, keeping his arms back away from the control panel.
Over the next hour, the Ranger descends from the Magellan’s orbit into a highly eccentric, oval-shaped orbit. It takes several burns to reach from 800 kilometers at apogee down to 150 kilometers at perigee. At his lowest approach, the massive planet fills one whole side of the cockpit window. To Dali, it’s like flying next to a wall rather than a world. The curve of the planet is barely noticeable, which is unnerving. He feels as though he could reach out and touch the clouds.
“Congratulations,” Sandy says over the radio. “You’re officially a hula-hoop.”
It’s another two orbits before the conversation between the Ranger and the Magellan deviates from the dull drudgery of stats, facts and figures. The collection process was designed for slower speeds within an atmosphere, but it works flawlessly, scraping the upper atmosphere at orbital speeds. The deployment and retrieval mechanism is smooth. After each collection, Dali gets up and swaps out the sample crates.
“Getting some amazing imagery at perigee,” Kari says, sharing her screen and bringing up an image for everyone to see. “Look! Sky-whales! We’ve got sky-whales down there.”
“What?” Dali says.
“Well, that’s what I’m calling them,” Kari replies, showing the image of a blimp-like animal with side fins and a tail. “Look at this one! It’s bigger than a blue whale.”
Dali is speechless. Kari enhances the image, zooming in on funnel-like protrusions from the rear of the airborne creature.
“I’m calling it. These guys graze on airborne microbes. Their gut biota probably produces methane, allowing them to inflate a body-length bladder for flight. From an evolutionary perspective, this would allow them to escape predators on the ground, allowing them to develop into megafauna.”
“Wait a minute. Hold on,” Dali says. “You said the gravity down there was higher than on Earth. How the hell are they flying?”
“Heavy gravity leads to thicker air,” Kari says. “Somewhat ironically, it makes flight easier. In the same way, a battleship floats even though it’s heavier than water, these guys displace enough of the atmosphere to drift off the ground. Think of them as living hot air balloons. Their bodies are the basket, while that transparent bladder above them is the balloon itself.”
“And they’re powered by methane?” Dali asks, still not convinced even though he’s flipping through dozens of images captured by Kari. Shadows align out to the side of the creatures, giving some indication of their altitude. They would have to be hundreds, not thousands of feet in the air.
“Not powered,” Kari says, “Buoyant. I’m detecting trace amounts in the creature’s wake, probably coming from those fleshy pipes trailing behind them. Fish use swim bladders to maintain certain depths within the ocean. In the same way, these guys are controlling how much methane they retain to shift between altitudes.”
“They fart,” Dali says. “They’re propelled by farts!”
“Yes.”
“Well, all I can say is, eight-year-old kids all over Earth are going to love this thing!”
Kari laughs. “I guess they are.”
“They really are like whales,” Sandy says, sharing another image. “Look at how they move in pods well off the coast.”
Kari says, “I haven’t seen any of the large ones within a hundred kilometers of land. Also, they don’t seem to go deeper. Seems they like that temperate zone circling the edge of the ocean’s heat dome. There are a few smaller pods in near the shore, but the really big ones drift well away from land.”
Helios says, “Beautiful.”
“I think they’re avoiding the storms,” Kari says. “The worst weather tends to be over land, so they stay well offshore, in calmer skies.”
Another few orbits pass. Dali floats free of his seat. He stares out the window at the massive planet as it races by beneath him. Clouds drift past hundreds of kilometers below him in his tiny spacecraft.
At times, it feels like the Ranger is coming in too low. The lowest the altimeter reads is 134 kilometers, but each time he rounds the dark side, he feels as though his spacecraft is going to spiral into the atmosphere.
Sandy timed the Ranger’s perigee, or point of closest approach, so it occurs above the transition zone from night to day. This allows the crew to see the land circling the ocean. As the craft races over the ice on the night side of Bee, dipping ever lower, Dali has a sense the world is getting bigger. Mountains loom as dawn breaks, but once the spacecraft passes out over the ocean, the Ranger gains altitude again.
“Okay, Dali,” Kari says over the radio. “We’ve got good spectroscopy and electron imaging coming in from the samples you’ve collected. I’m seeing shapes reminiscent of diatoms on Earth, but they’re fragmented and torn. That high in the atmosphere, they’re being ravaged by starlight.”
“That’s not good, huh?” he says.
“We’ve picked up evidence of life but nothing alive. There are DNA-like structures, but I need more examples to be sure.”
“DNA?” Dali says. “I thought DNA would be unique to Earth.”
“DNA’s a chemical hard drive,” Kari says. “That’s all. By itself, DNA is irrelevant. It’s the coding sequence within DNA that’s important—and any repeating structure that holds information will do. I’m detecting a lot of polynucleotides in these samples. It’s not an exact match for terrestrial DNA, but damn, it’s close. It seems they’ve evolved to use a similar gene coding mechanism.”   
“Ah, okay,” Dali says, unsure where this conversation’s going. The point about needing more samples, though, sounds ominous.
“Helios and I would like to drop you into a lower orbit, but Sandy disagrees. We want to put the logic to you and give you the deciding vote.”
There it is.
Even though the crew on the Magellan have imagery of the cockpit within the Ranger, Dali feels as though he should face the screen when talking to them. He swings down into his seat and pulls the harness over his shoulders.
“What are we talking about?” he asks.
“We want to descend to a perigee of a hundred kilometers and then one at ninety.”
“Sounds risky.”
“The Ranger is up for it,” Helios says. “As your apogee is still out around seven hundred kilometers, we have plenty of margin to play with. We can power you out of there in a heartbeat. Turn on the gas, and you’re screaming out of there like a bat out of hell!”
Kari says, “You’re currently passing through the thermosphere. If we can graze the mesosphere, we should pick up viable organisms.”
“Okay.”
“Okay?” Kari says. “You don’t want more detail?”
“No. I’m good to go.”
“Dali?” Sandy says. She knows him all too well. Dali’s not one to make a snap decision. She knows his weaknesses. Indecision comes naturally and is normally compounded by discussion. The more they tell him, the more questions he’ll ask, and the more doubts will creep in. Dali wants to do the right thing by the team, and that means being decisive.
“This is a science mission, right?” he says, knowing Sandy will be scrutinizing not just his words but any inflection in his voice and his facial expressions. “We’ve come all this way—twelve light-years. It doesn’t make sense to stop a few kilometers from our target. Let’s science this bad boy!”
“You got it,” Helios says. “We’ve got a minor burn to perform at apogee in about fifteen minutes. That’ll drop you down lower on your next orbit.”
“Okay.”
One-word answers are a giveaway for Sandy, but Dali notes she’s quiet. She knows him well enough to realize he hates this, but for him, it’s a matter of duty. 
Helios says, “Bee is going to look awfully big in the window, but don’t worry. At a hundred kilometers, 99% of the atmosphere is still below you. You really are just skimming the edge.”
“Good to know.”
“Thank you,” Kari says. There’s no doubt in Dali’s mind that were she sitting here, she would have performed this maneuver long ago. Dali’s a little nervous, but Helios is right. It’s all about the physics. His motion over the past few orbits has been like a metronome, regular and consistent.
“All right, let’s do this,” Sandy says. “I want a full diagnostic sweep of the Ranger. Let’s double-check our systems before sending him in any lower.”
“Copy that,” Helios says.
Dali tightens the straps over his shoulder. He doesn’t need to. The thrusters on the Ranger are gentle. They build to a peak rather than throwing him back in his seat.
His favorite point in orbit is apogee, when he’s farthest from the planet. He feels safe out there. Besides, he gets a magnificent view of the ocean on one side of the cockpit and the eerie red glow of Luyten’s Star on the other. At that point, he’s sailing between two behemoths, gliding silently through the darkness.
Dali sits in the cockpit, tapping his gloved fingers. How long has it been? Eighteen hours can’t pass quick enough. When he gets back to the Magellan, he’s going to head straight to the torus and crash on the bed. Ah, to feel gravity again—even if it’s artificial.
The first pass goes without a hitch at 101 km in altitude.
“This is really good,” Kari says, bringing up more imagery as the Ranger heads back out into space. Dali’s not dumb. She’s trying to distract him. And she’s doing a great job of that.
“Look at the cities and buildings,” she says. “Coming in lower and changing the angle means we’re able to build 3D virtual models. I’m getting a clear distinction between industrial areas in the dark region and farming communities on the fringe of the sea. The architecture in those cities is crazy. Look at those spires. They’ve got to be easily a kilometer in height. How are they pulling that off?”
“What age do you think they’re in?” Dali asks.
“Well past the industrial,” Kari says. “I’m detecting CFCs in the atmospheric collection unit. There’s nitrogen dioxide, so they’re probably using some kind of combustion engine somewhere. We’ve got ozone mixed in there as well. If anything, they might be using that to try to warm the planet.”
“All right,” Helios says as Bee falls away behind Dali and the Ranger. “We’re going to perform a small burn to take you down to ninety kilometers. It’ll be a single pass, and we’ll bring you home.”
“How?” Dali asks, not wanting to sound nervous. He needs some assurance about what’s happening next. A decimal place has dropped from his proposed lowest altitude. It’s arbitrary and symbolic, but still unnerving.
“After this pass, we’re going to hit the thrusters again up at apogee. That’ll circularize your orbit. From there, we’ll stabilize you at around five hundred kilometers.”
“So no more hula hoop?” Dali asks.
“A nice, wide circle,” Sandy says. “Nice and high.”
“High sounds good. And from there?”
“From there,” Kari says. “We bring you back and start trawling through the samples in detail.”
“I like it,” Dali says.



Silence
Coming in low across the night side of Bee, Dali is calm. Lightning crackles in the dark clouds looming over the mountains. He’s still out above the massive ice sheet, but he can see neon blue flashes rippling through the clouds ahead. Bee looks close. Too close. Dali feels as though the planet is going to scrape the paint on the Ranger.
“Three minutes until closest approach,” Helios says. “Then we’ll bring you home. We estimate perigee at 87 kilometers.”
After seventeen hours of drudgery, Dali is upbeat. “Sounds good to me.”
“Oh,” Helios says. “Kari wants to coin the terms apobee and peribee for orbits around Bee.”
Dali’s confused. Are they asking for his permission? How would he know what’s appropriate? Humanities and orbital mechanics couldn’t be more different.
“Ah, cool,” he says, trying to sound non-committal.
Communication with the Magellan has been strained. It sounds like that was an attempt at being lighthearted. Their orbits don’t align. There are times where the planet lies between them, cutting off radio contact. In those moments, Dali feels abandoned. It’s refreshing to hear Helios talking him through the final pass. The Ranger is so close it’s hugging the atmosphere.
Dali hasn’t had to do anything for over an hour. Every system has worked flawlessly, even the collection exchange. Helios talks him through the approach.
“Array deployed. Picking up a little hull ionization.”
“Nothing to worry about,” Sandy says before Dali can ask.
Helios says, “Bee’s putting on one heck of a light show.”
Sandy says, “You’ve got front row seats down there.”
Dali’s a bystander. They’re doing both the flying and the talking.
Dozens of lightning flashes illuminate the clouds. Rather than breaking toward the mountains, they crisscross the massive storm. Jagged lines span hundreds of kilometers in fractions of a second. Eerie blue trails wind their way around billowing cloud columns. They cut through darkened cloud banks and reemerge, continuing on, clambering across the ethereal storm. If Dali didn’t know better, he’d swear the gods were battling the titans down there. Thunderheads rise over the mountain range. Massive cumulonimbus clouds reach into the upper atmosphere, but they’re still well below the path of the Ranger.
Dawn breaks. Distant sunlight pierces the clouds. The atmosphere takes on a blood-red hue.
“Red sky in the morning,” Dali mumbles, trying to remember an old rhyme.
“Say again?” Sandy asks.
“Nothing.”
The vast ocean opens out before him as the Ranger passes over the mountains. Tiny clouds dot the distant horizon. It’s a beautiful day down there. It’s always a beautiful day down there.
Dali feels a slight bump, something he hasn’t felt during any other pass. He’s distracted by the way the Ranger rocks. He looks around the cabin, worried. That wasn’t the engines kicking in. They’re not due to fire to circularize his orbit until he reaches apogee or apobee or whatever. That felt different. It’s as though something struck the hull. At first, he doesn’t notice the instruments in front of him. They’ve gone dark. Dali assumes the shadows within the cockpit are merely the result of his eyes adjusting to the piercing morning light.
Helios said three minutes till closest approach.
It’s been more than three minutes.
Why hasn’t he said anything? Normally, Helios is precise in his commentary, even if there’s no action to be taken. His comments are as regular and predictable as a grandfather clock striking the hour.
The Ranger is already swinging back toward its distant apogee well out beyond Bee. It’ll take a while to get there, but Dali can already see the planet beginning to fall away beneath him as it has so many times before. 
“Did the collection array work?” he asks, curious about the bump he felt, wondering if something went wrong. “Do we need to make another pass?”
There’s no reply.
“Sandy?”
“Helios?”
“Kari?”
His heart beats a little faster.
“Anyone?”
The smell of burnt rubber seeps through the air. Dali unclips his harness and drifts from his seat, turning his back on the cockpit window. The rear of the craft is in darkness. With the light of a distant sun reflecting off the ocean, he hadn’t noticed, but he’s lost power—all power.
“Umm, guys?” he says into the microphone on his Snoopy cap.
The one thing Dali hasn’t experienced in space before is silence—complete and utter silence. Three words fall from his lips as the realization hits.
“No life support.”
Although he’s suited up, he’s not wearing his helmet or gloves. He figured they’re only for an emergency or going out into the vacuum. Even though Sandy insisted on having him wear his helmet, there was no way he was lugging that around for eighteen hours. He stowed it on the bulkhead using a Velcro strap. His gloves are in a pouch on his leg. Now, though, he can’t get them on fast enough.
Dali fumbles with the locking ring on his helmet. Thick gloves make everything more difficult. He should have donned his helmet first. He’s panicking. It’s not like the air around him is going to disappear. There’s plenty of breathable air within the cabin. Facts, though, are meaningless in the face of fear.
“Don’t panic,” he mumbles to himself. “Everything’s going to be fine.”
Dali slows himself, seats his helmet properly, twists and locks it in place. With a calm motion, he pulls the visor down, sealing himself in his high-tech cocoon. The flight suit he’s wearing has a slimline backpack for emergency life support. It’s barely two inches thick, so it’s comfortable when sitting in the cockpit seat. It’s good for twelve hours of air and electrical power. He brings the suit online. It’s a relief to see the backlit controls glowing softly on his arm.
There’s a flicker of light at the rear of the craft.
“Hey, good news,” he says to no one other than himself. “Not everything’s dead.”
Dali turns on the spotlights on the side of his helmet and pushes off the hull. The hatch to the engine bay is open. Smoke drifts idly through the air in thin wisps.
“Maybe not good news,” he says as he sees a fire flickering in the darkness.
The sight of a fire in weightlessness is mesmerizing. Blobs of burning plastic float through the air. Rather than flames, there’s a ball of seemingly incandescent light glowing in front of a red control panel. The flame is yellow with a blue tinge. It’s the size and shape of a basketball. For a moment, Dali stares at it, wondering if it really is a fire or perhaps something else. It seems to breathe, surging in and out as though it’s alive. The ball of flame shimmers like a ghost. Dali grabs a fire extinguisher from the wall and douses the panel with a thick, gooey foam.
“Fire’s out,” he says as though someone’s listening. “Disaster averted. I’m all good down here. How about you guys?”
Nothing.
As much as he wants to be brave, he’s not. Silence passes him by, ignoring him and his crippled spaceship.
“Where the hell are you guys?”
Dali clips the extinguisher back onto the wall. Regardless of how tempting it is to discard it and leave it floating around, it’s better he knows where it is in case the fire restarts.
He uses a cloth to wipe away the foam and get a good look at the engine controls. The main panel has melted. Wires have fused together. Burnt circuit boards smolder. The odd spark kicks between electrical components.
“Yeah, that’s not good.”
Dali uses a pair of pliers to carefully remove the board, unplugging the power cable. After cleaning up, he drifts back into the cockpit.
“Ah, it would be really nice to hear from you guys about now—real reassuring.”
Bee retreats in the distance. Already, the planet has receded. It feels good to put some distance between himself and the alien world. It’ll be short-lived. In roughly an hour, he’ll swing back toward Bee as the Ranger follows its crazy hula-hoop orbit. He was supposed to circularize his orbit well above the planet, but his engines have failed to ignite. Is that what caused the fire? No, he’s sure the fire started while he was passing over the mountains. Something hit his craft, but what? Lightning?
“Hello?” he says, talking to the darkness, but he’s calm. With the fire out, there’s no immediate danger. Time is on his side.
Each orbit takes roughly two hours to complete. The Magellan is out there somewhere. The crew will be scrambling to make contact. Dali’s half-expecting to see the starship drop down in front of him, just like it did out by the asteroid.
Another hour passes. The silence torments him.
Dali tries opening panels within the cockpit, looking for—what? Maybe there’s a set of fuses? Perhaps there’s a big old red Start button? Maybe there’s a wardrobe leading to Narnia?
The Ranger swings back around behind the planet and into the shadows. The alien sun sets. He’s bored, which is a peculiar position to be in when stranded in orbit. There’s nothing he can do but wait on the Magellan. He’s not panicking. He can’t. Panicking won’t help. Sandy’s on her way—of that, he’s convinced. She won’t abandon him.
The ice sheet looms large in his window. For the most part, it’s featureless. Occasionally, a mountain range breaks through the massive glacier. A crater dominates one region to the north, but the level of ice on either side of the crater wall suggests it’s ancient. A meteorite must have plunged through the atmosphere and into the surface, vaporizing the ice. At the time, it would have seemed as though that fiery impact altered everything. Now, though, it’s barely distinguishable from the ice sheet as a whole. 
Dawn breaks again on the horizon.
Lightning tears through the clouds.
Dali gets nervous. He watches as the storm passes tens of thousands of meters beneath his crippled spacecraft. Flashes of light cut through the cloud banks. Nothing happens. Once again, he soars out over the open ocean in silence.
Dali’s not sure if it’s his imagination, but it seems to take longer to reach higher into the space. The ocean seems bigger. Luyten’s Star sits off in the distance, but the Ranger is struggling to reach for it.
“Okay, I’m bored of being bored,” he says, joking with himself. His radio set to transmit on the open channel. “I’d really love to hear from you guys. Is there anyone out there?”
There’s a crackle in his ear.
“—Ranger. Magellan. Over.”
“Yes, yes,” he says, pushing off the seat and pressing his gloved hands against the cockpit window. He rebounds, saying, “Hello, Magellan. Oh, it is so good to hear from you guys.”
“Read—Over?”
“I can hear you. Can you hear me?”
“Dali?”
“Yes. Yes. It’s me,” he shouts inside his helmet, looking around out of the cockpit window, struggling to spot anything beyond the glare of the nearby star.
“—antenna—right.”
Dali looks around. On the side of the cockpit, there’s a port marked external antenna. Broken sentences continue drifting through his headset as he retrieves a cable and patches himself into the antenna on the Ranger.
“Is that better? Can you hear me now?”
“You’re coming through clear,” Sandy says. “Are you okay? Are you all right?”
“I’m all right,” Dali says, feeling a burst of excitement rush through his veins. “I’m fine. The power is out down here. I had a fire, but I put it out. I’m in my suit. I’m okay.”
“Do you know what happened?” Helios asks.
“I was hoping you knew,” he replies.
“We lost all comms,” Sandy says. “Listen, I need you to get the engines back online. You’ll have to cycle the power through the emergency backup system.”
“Okay,” Dali says, turning around and looking for something, anything, but not knowing what he should focus on. Floating weightless within the cockpit, he keeps turning, passing through 360 degrees. The cord wraps around his waist, forcing him to unwind. Dali’s unsure what he should be looking for, but he’s excited about finding it. “Where is it?”
“Listen carefully,” Sandy says. “You’ll find the emergency override at the back of the engine bay. It’s red. It’s behind a—”
“Big red plastic panel, right?” Dali says, cutting her off. “Near a lever on the rear wall? Yeah, I found it right after I lost power.”
“Good,” Sandy says.
“Not good,” Dali replies. Reluctantly, he adds, “It was on fire.”
“What’s the condition of the backup computer?” Helios asks. “There’s a motherboard behind the engine control panel. If you pull the panel away, you should be able to see it. Get that online, and you can manually fire the engines.”
Dali can’t drift more than five feet from the cockpit while connected to the antenna. From where he is, his spotlights illuminate the darkened engine bay. The circuit board is still floating to one side, loosely held in place by a cluster of burnt wires. Several plugs float beside it like weeds in a pond.
“It’s dead.”
“Are you sure?” Helios asks.
As well-meaning as he is, Helios isn’t helping. How sure is Dali? He’s not sure of anything. He’s sure he’s in orbit around a cold eye, skimming the upper atmosphere every couple of hours, but that’s about it. That blackened circuit board could be part of a microwave oven for all he knows. Given the description he’s been given, though, it sounds like the backup computer.
“Things are a mess in there,” he says. “I had to unplug random stuff to stop the fire from flaring back up.”
“Pull the lever,” Sandy says. “If the emergency system is working, you should see lights immediately after pulling that lever. It has its own independent power supply.”
“I’ll try,” he says. “Hang on.”
Dali disconnects from the antenna. In his heart, he already knows what’s going to happen—or more precisely, what’s not going to happen. He takes his time, drifting slowly into the pitch-black engine bay. Dali allows his spotlights to drift over the various pieces of equipment within the compartment. He can see pipes marked fuel, coolant, air, water, electrical. He drifts up to the panel. There’s a large aluminum lever with a blackened handle. The plastic padding has melted, fusing it to the wall. He pulls on it, bracing his feet beneath a handle on the floor. After a few tugs, it comes loose.
Nothing.
With the circuit board free, he can see in behind the panel. Dali positions himself so his helmet spotlight illuminates the cabinet. Foam sticks to everything. If it’s not black from soot, it’s white from the slowly coagulating fire suppression foam.
He floats back into the cockpit and connects to the external antenna again.
“Are you there?”
“We’re here,” Sandy says with a sense of enthusiasm that’s sorely lacking from him.
“Oh, it’s the lever beside the collection rack, right?”
“Yes.”
“Above the pipes marked coolant and hydraulics?”
“That’s it,” Helios says with a similar level of excitement.
“Yeah, it’s fried to a crisp.”
There’s silence for a few seconds, but it’s the kind of silence that screams of being put on hold. They’ve hit mute. Whatever they’re discussing, they don’t want him to listen in.
“I have a right to know,” he says.
“—ah, okay,” Sandy says, coming back online mid-sentence.
Before the others can say anything, Kari lays it out. “You’re in a decaying orbit.”
Although Dali wants to swear, he remains composed. “How long have I got?”
“One, maybe two more passes,” she says. “We’re still running the numbers based on your current trajectory.”
“Okay, so come and get me. I’m ready.”
“It’s not that easy,” Sandy says.
“What do you mean, it’s not that easy?” Dali asks. “You have a starship. You can go anywhere. Just drop down here and grab me.”
“We’ve got plenty of fuel,” Helios says. “The problem is timing.”
“I don’t understand.”
“We have to intercept you,” Sandy says. “It’s not enough to simply drop into the same orbit. What good is it if we’re in the same orbit but on the other side of the planet?”
“And getting down there isn’t easy,” Helios says. “We’ve decoupled the torus, leaving it in a stable orbit, but it’ll take several hours for us to transfer from here to there.”
“And for now, we have to wait,” Sandy says.
“You’re waiting?” Dali replies, unable to believe what he’s hearing. “Don’t wait. Come and get me.”
“Our orbits won’t align,” Sandy says, trying to explain it to him yet again. “We have to time our burns.”
Kari is blunt. “You’re going down.”
“What?” Dali yells inside his helmet. “No!”
“Kari, please,” Sandy says.
“You’ve got to tell him,” Kari replies. “You’ve got to be honest with him.”
“Is she right?” Dali asks. The lack of any immediate reply is a hard yes—and an indication he’s been put on hold again. “She’s right, isn’t she? Goddamn it!”
Already, Bee is looming large in the window yet again. Its ocean is menacing. The distant mountains look like the outer edge of a bullseye. He’s tracking right for them, about to swing from the daylight side into the darkness over the ice sheet.
“How long have I got?”
“Forty-six minutes until entry,” Kari says.
Helios says, “We thought you might be able to survive another orbit or two, but it looks like you’re venting fuel. That’s pushing you lower.”
With a flat, monotone voice, Dali says, “I’m going to die.”
“Not today,” Helios replies. “The Ranger is designed as an exploration craft. It has a blunt-body ballistic profile with ablative shielding.”
Dali says, “You’re going to have to translate that into English.”
“It’s low tech,” Helios says. “It’s a fail-safe design reminiscent of the old Space Shuttle. Even without power, the craft is naturally going to orient itself for entry. Once it starts clipping the atmosphere, it’s going to settle into an ass-down, eyes-up profile. You won’t burn up.”
“Great,” Dali says. “So I’ll die down there instead of up here.”
“It buys us time,” Sandy says. “Right now, we need to focus on getting you safely down to the surface. Once you’re there, we can figure something out.”
“Figure what out?” Dali asks.
“Something,” Sandy says, repeating herself and sounding frustrated.
“But there’s no way off that rock, right?” Dali says. “They’re locked in, and I’m about to join them. If they can’t get off the surface, neither can I… I’m fucked. I’m so totally fucked.”
Sandy’s voice quivers as she speaks. “We’ll think of—just—for now, let’s focus on one problem at a time.”
Helios says, “I need you to swap out of your flight suit into an exploration suit. You’ll find one in the cabinet marked Surface Ops inside the airlock. It’s designed to survive an alien environment. Also, it’s got mechanical supports that’ll help you deal with the oppressive gravity down there.”
“Why bother?” Dali asks. “I’m going to die on Bee. What difference does it make if it’s on impact or a month later?”
“Thirty-eight days later.”
Sandy shouts, “Kari, you’re not helping!”
“No, it’s okay,” Dali says. “I’d rather know.”
Kari says, “You’ve got thirty eight days with minimal exertion. Given the strength of gravity down there, it’s probably more like thirty-two.”
Dali asks, “Thirty-eight? Thirty-two? How do you know that?”
“The exploration suit has air and water filters, so you’ll be able to drink and breathe. But you’re not going to be able to eat anything.”
“So I’m going to starve to death?”
“Probably,” Kari says. She always was brutal in her assessments. Dali doesn’t mind. He’d rather honesty. She goes on to qualify her comment, saying, “If something down there doesn’t eat you first.”
Okay, that’s too much honesty—even for him.
“Well, this is just great. This day just keeps getting better,” Dali says, shedding his flight suit. The smell of smoke lingers in the air. He drifts into the airlock. With the now abandoned torso of his pressure suit still plugged into the main antenna, he has a wireless connection to his Snoopy cap so they can continue talking while he powers up the exploration suit.
Kari says, “Remember, every ecosystem has predators and prey. Don’t assume anything about the wildlife you meet. Nothing.”
“That’s just wonderful,” Dali says, unraveling the various parts of the exploration suit. “Thank you for that pearl of wisdom. You’ve taken my anxiety levels right down. I’m much more relaxed now I know only half of the ecosystem will try to eat me!”
Kari doesn’t seem to appreciate the subtleties of his sarcasm as she responds, “According to Lotka-Volterra, prey/predator equilibrium is around 20%, so only one in five will try to hunt you, but even prey animals can be aggressive. Think—gazelle with horns.”
“Kari,” Sandy says. Although Dali can’t see them, the way she pronounces Kari’s name suggests she’s put out her hand, wanting her to stop making things worse. Honesty only helps so much. Dali gets it. Kari’s trying to help him in her own way. She’s as tripped out as the rest of them and is desperately trying to give Dali the knowledge he needs to survive on an alien world. Without a crash course in astrobiology—or even biology itself—he doesn’t stand a chance.
“If it’s any consolation,” Kari says. “I’d gladly trade places with you. You’re about to experience something astrobiologists have only ever dreamed of.”
“I’ll be sure to tell that to the alien tiger shark chomping on my bones.”
“How are you doing there, buddy?” Helios asks.
Buddy? In his own way, Helios is trying to calm Dali, but his use of the word Buddy is out of character for him. Dali appreciates the gesture.
“Suiting up.”
A faint glow lights up the airlock, coming from the cockpit windows. The glare of a distant red dwarf reflects off the deep ocean waters, reaching the Ranger, painting the airlock in an eerie red hue. Dali keeps the spotlights on the side of his now-abandoned helmet on, but it twists, turning slowly as it tumbles through the air. He works his way into the exploration suit. The trousers are supported by a thin metal frame with external hydraulics. Overall, the suit is bulkier than his flight suit. The material is thick and rugged, having been designed to resist tears. Padding has been built into the knees and elbows to help with falls.
“Okay, I’m suited up. Visor down. Powered up. Consumables look good.”
Helios says, “Your suit has a thorium battery. You won’t need to worry about power down there.”
“Good to know.”
“Every few days, you’re going to need to clean your CO2 scrubbers. You’ll need to remove your backpack to do that. The hoses should be long enough that you can swing it down in front of you. You’ll find the scrubbers just above the excrement processor. Try to keep the scrubbers dry. You’ve got two. You only need one, so there’s redundancy. But don’t get them wet. Just brush them off.”
“Got it,” Dali says.
“These suits were designed to survive a life-support failure on the Ranger, so there’s a chin-activated tube on the right side of the helmet. You’ll be able to drink, but not eat.”
Dali asks, “What if I find something edible?”
Kari butts in. “Do not take your suit off down there. You may think of yourself as a single entity, but you’re not. You’re a walking, talking biome of activity. The bacteria on your skin, in your mouth, and in your gut represent trillions of organisms.”
“And you think they’ll escape?” Dali asks.
“No, I’m worried about what you’ll let in and its impact on your personal ecosystem. The likelihood is the two biomes won’t be compatible, but they almost certainly will be toxic to one another. Remember, we’re seeing Bee as it is today, and yet life down there is the result of billions of years worth of natural selection. Like life on Earth, there will be winners and losers. There will be mass extinctions and eras of dominance, like when dinosaurs ruled Earth. The backdrop, though, is always microbial. Always. Microbes will be the one consistent factor. And microbes are aggressive.”
Dali summarizes her point. “So don’t even think about breathing their air.”
“Nope,” Kari says. “Besides, the atmospheric pressure is so intense it would feel like you were trying to breathe underwater.”
“What is the atmosphere down there?” Dali asks, distracting himself from his impending doom as he fiddles with his gloves.
“Oxygen’s at 16%. There’s a bunch of trace gases. Most of it, though, is nitrogen, argon and neon. Lots of light elements.”
“So they breathe oxygen?”
“Yes. Oxygen is highly reactive. That it’s abundant in their atmosphere suggests it’s being constantly replenished—probably by something similar to algae in the ocean.”
“Huh? What will they look like?” Dali asks, drifting out of the airlock and back into the cockpit. The Ranger has crossed the terminator, passing from day to night as it moves into the shadow of the planet.
“In a high gravity environment?” Kari says. “They’re going to be short and stocky as it would be easier to manage a circulatory system and less distance to fall.”
“Don’t fall,” Sandy says.
“Seriously, don’t,” Helios says. “Even a slight fall down there could break bones.”
“Well, that sounds easy enough,” Dali says, looking down at himself in a bulky spacesuit.
“And be careful when standing up,” Helios says. “You’re going to feel lightheaded on Bee. Blood is going to pool in your arms and legs. Your heart is going to be working overtime down there. Walking on flat ground will feel like climbing stairs.”
“This place sounds amazing,” Dali says, shaking his head in disbelief. He looks out the cockpit windows at the massive ice sheet gliding by beneath the Ranger. 
Sandy says, “You’re fifteen minutes out from entry. There are a few things we need to go through.”
“Okay.”
“I need you to retrieve the HALO kit from the storage locker beside the engine bay.”
“Are we going to play a round?” Dali asks, referring to an old video game.
“High Altitude Low Opening,” Sandy says, dismissing any opportunity for Dali to mimic the Master Chief. Dali opens the cabinet. Several day-glow packs are wedged into the shelves. He pulls one out. The term HALO is embroidered on a fabric faceplate. There are lots of straps and handles.
“What’s this?” he asks. “Is this another backpack?”
“It’s a parachute,” Helios replies. “You’re going to need that to bail out.”
“Whoa there, cowboy. You said the Ranger was designed to survive entry!”
“Atmospheric entry,” Sandy says. “But without power, you can’t land. We need you to jump.”
“Well, fuck that!” Dali cries aloud, turning the bright orange pack over in his gloved hands. “You want me to bail out of a spacecraft as it plummets to the sea?”
“Yes.”
Goddamn it. Dali hates one-word answers! Sandy’s trolling him. She’s not going to enter into some longwinded explanation, or debate this with him. As much as he may hate it, there are no other options.
“Has anyone ever done this before?” he asks.
Helios says, “The Russians did this all the time with their Vostok missions. Yuri Gagarin. Valentina Tereshkova—the first woman in space. All of them jumped. Back then, they’d bail out rather than come down with their capsules—it was safer. Gagarin jumped at about seven thousand meters.”
Kari asks, “Have you ever been parachuting?”
“Me?” Dali says, pointing his gloved thumb at his chest even though they can’t see him. “No. I’ve never even set foot on a planet before. None of us have—regardless of what you think you remember.”
“Oh, yeah,” Kari says.
Sandy speaks slowly. From the way she walks through her words, it’s clear she’s fatigued. As terrifying as this is for him, she must feel helpless. She says, “Dali. I need you to bail out above thirty thousand meters. Do you understand?”
“Thirty kilometers up? Got it,” Dali says, followed quickly by, “Why?”
Helios replies, “Without engine-braking or drag chutes, the Ranger’s going to break up when it hits the lower atmosphere. The air’s too thick. It’ll be like hitting the water.”
That Helios responded instead of Sandy is troubling. She’s struggling with this. From what Dali can tell, she’s barely keeping it together.
“Ah,” Dali replies, struggling to focus. For him, this is surreal. Talking through these details is perplexing. Reality hasn’t struck yet. They’re trying to keep him alive. He’s trying to wake from a nightmare.
“Umm,” he says, looking around the darkened cockpit. “How am I going to know the altitude?”
There’s silence for a few seconds. Once again, they’re talking among themselves. No one thought of this rather important little detail. Finally, Helios says, “You’re going to have to eyeball it. Pop the hatch and look outside.”
“Eyeball it?” Dali yells in disbelief. “Pop the hatch? You’re kidding, right?”
“Nope.”
“Sweet Jesus! Okay, I’ll look around for something. Mountains. Clouds. Stuff like that, right?”
Helios says, “You’re coming in shallow. You’ll start your entry over the eastern mountains, but you won’t reach any real depth until you’re over the ocean.”
“Where there’s nothing to eyeball,” Dali says.
No one replies to his comment. Helios simply continues, saying, “Be careful. You might skip back out of the atmosphere and head around the planet one more time. And then you get to do all this again.”
“This day just keeps getting better.”
Sandy says, “Entry is going to be violent. You’re going to hit ten to twelve gees at least, if not more. You’ll see a lot of flames as you lose your orbital speed. When that stops, get out. Don’t wait. By that point, you’ll be dropping like a stone.”
“Strap in and clench your thighs,” Helios says. “That’ll keep you from blacking out.”
“We’re about to lose you,” Sandy says.
“What do you mean lose me?” Dali asks, feeling exasperated. His hands tremble.
“We’re swinging around the other side of the planet. We’re going to lose comms in a few seconds.”
“So I’m going through all this alone?”
“I’m sorry, Dali,” Sandy says, sobbing into her microphone and distorting her words. “I’m so sorry. I—I’m…”
And with that, she’s gone.



Alone
Dali yanks on each of the straps over his shoulder, pulling himself down into his seat. With his bulky exploration backpack on, his butt barely touches the front edge of the padding. Sparks race across the cockpit windows. Already, the Ranger is starting to catch the upper atmosphere. A glow appears in front of the nose cone.
The Ranger isn’t flying directly toward the planet. It’s skewed sideways, with the leading edge being the right wing. The shape of the craft is a delta-wing similar to the Space Shuttle of old, but what would have been the cargo bay is reserved for long-range fuel tanks. At the moment, it might as well be a brick hurtling through the air.
Helios was right. Over the course of a few minutes, the Ranger orients itself with its nose up, facing forward. The bulk of the spacecraft sits back and below Dali.
Gravity begins to win out over the vehicle’s orbital speed. Dali sinks into his seat. The heat shield holds, although it’s disconcerting to see long sparks trailing up across the windshield.
The Ranger shakes. At first, it’s a slight rocking, but it builds to a bone-shaking tremble. Dali folds his arms across his chest, wanting to keep them away from the armrests. He keeps his legs together. If they touch the sides of the chair, the vibration whips right through them. By centering himself on the cushion, he fights to reduce the stress on his body.
Flames lick at the windows. Streaks of red and yellow whip past the spacecraft. It’s as though he’s flying into a volcano. A blowtorch would cause less damage than the plasma building up in front of the Ranger. The spacecraft groans. Metal flexes around him, responding to the temperature change.
Dali’s vision is a blur. The craft is shaking so violently, he can’t focus on anything beyond the glow out the windows. The controls in front of him chatter, clattering around in their casing. The sounds around him lose meaning. His sight narrows. Although the cockpit window has been set ablaze by the friction generated with the upper atmosphere, his peripheral vision grows dark. A pitch-black circle envelops him, slowly closing over his sight, narrowing what he can see. He’s blacking out.
This is it. If Dali passes out, he won’t have to worry about dying in a month’s time. He’ll go splat along with the Ranger, with the spacecraft breaking up long before the craft reaches the ground. 
At the back of his mind, thoughts gnaw at his fading consciousness. Why bother? Why suffer? Why not just give in? It’ll be easier. No pain. No struggle. No stress. It’ll all be over. Perhaps it’s better this way. Let go, Dali. You came into this world with the blink of an eye—you’ll go out the same way. Maybe that’s for the best.
The orange glow before him fades, drawing into a tiny point as his brain is starved of oxygen.
Damn it. Not without a fight, he thinks. Dali throws his hands up over his helmet, grabbing at his wrists. It’s not exactly a standard flight procedure, but it stops blood from pooling in his arms. It gives his heart a fighting chance at pumping oxygen-rich blood to his head. He purses his lips, sucking in air, forcing his lungs to expand, and then exhales briskly through his nose.
Focus on your breathing, Dali. You’re going to get through this. Ah, delusions are a poor substitute for hope. Cynical much, Dali?
As crazy as those thoughts are, they keep him alive.
Dali clenches every muscle in his body. Given the stress he’s under, it’s not difficult. He’s so tense regardless. He’s got to keep blood from rushing away from his head. As it is, it feels as though someone’s sitting on him. No, not someone, something. An elephant. His breathing is shallow, coming in short bursts. He’s got to breathe deeply. He fights for air, pushing against the increasing weight of his own chest with each breath.
In the distance, the dark sky lightens. Whereas moments ago, Dali could see nothing but outer space, now the horizon’s a faint blue. The flames die away. The trembling settles. Instead of constant shaking, the Ranger is buffeted by the wind. The wings flex, catching the air and continuing to slow his descent, but there’s a limit to what they can accomplish without control surfaces and engine thrust.
“Time to go,” he mumbles. Mentally, he’s sleepwalking.
Dali unbuckles, but the straps and buckles don’t go anywhere. He’s used to them floating free with the slightest touch. Now, they drape over his body. He pushes off the armrests, getting up. His feet feel like they’re strapped into a pair of lead-weighted boots, the kind worn by old-fashioned divers. Try as he may to step forward, he can’t. He shuffles rather than walks to the airlock. With his arms out to steady himself, Dali fights not to fall to his knees. Stepping over the rim of the airlock is exhausting.
How high up is he? Damn it, he should have looked out the cockpit window. The nose of the Ranger is still in its elevated, entry profile, but he could have peered over the edge. It’s getting lighter outside. He’s getting lower. Is there anything else he needs to know?
Dali swings himself inside the airlock. There’s no window. Why? It’s only now he needs one that it strikes him as a profoundly shortsighted design decision. The inner hatch has a glass window, but not the outer one. It’s probably a safety feature, but for him it’s a curse.
With no idea about his altitude or the Ranger’s speed, Dali lifts a clear, plastic panel and pulls on the big red emergency release lever. It’s stuck. Of course, it’s stuck. Has anyone ever used this? This release mechanism has been in the cold vacuum of space for eighty years. No one’s pulled on this damn thing since some shakeout test conducted in a hangar back on Earth. What? Did he really think it would just pop open?
Dali grabs the handle with both hands. He hangs from the lever, urging it on. With a few jerking motions, it comes free. As the lever lowers, light seeps in from around the edge of the hatch. Dali is about to give it a final push when the hatch flies open. In less time than he can blink, it’s gone. One moment, he’s staring at thick steel. The next, he’s looking into a deep blue sky. It’s strange. He expected the red or yellow skies of Mars, but the oxygen on Bee must scatter what little blue light comes from the red dwarf. It’s dark, though, like the navy blue of a US Marine’s parade jacket.
The wind howls around him, swirling within the airlock. The strength of it knocks him back against the wall. Already, the open hatch has destabilized the airflow around the vehicle. Dali can feel the Ranger shaking as the wind batters its frame.
With the day-glow orange HALO pack strapped to his chest, he staggers toward the edge of the craft. Dali cinches the straps tighter. Loops of strapping reach over his shoulders and down around his waist and thighs, but it feels flimsy. This parachute has to hold him and his spacesuit.
The HALO vest is thick and bulky. There’s a dial on the left and a lever on the right. A ridiculously bright old-fashioned LED interface has been mounted on top of the pack, facing his helmet. Big-ass letters glare at him, ensuring there’s no mistake about the setting. They’re upside down, allowing him to read them easily. Dali turns the clunky dial, scrolling through the options.
1. Drogue Chute
2. Primary Canopy
3. Primary Release
4. Emergency Reserve Canopy
5. Emergency Reserve Release
6. Inflatable Life Jacket
7. Inflatable Raft
It’s Exoplanet Survival for Dummies. Dial an option and pull the lever. Simple. Dali likes simple. His gloved hand reaches for the rim of the airlock. He takes one last look at the current setting, double-checking it with his shaky, gloved hands.
1. Drogue Chute
It wouldn’t do to bail out and deploy the wrong option. As comical as it might be for the Beebs to see an alien plummeting toward the surface of their planet with a bright orange life raft trailing behind him, Dali will wait until he’s down before selecting that option.
He shuffles up to the rim and looks over the edge. Wind buffets his helmet. There are clouds below him, so he’s got to be up high, but how high? Sandy said go sooner rather than later. The constant shudder that’s coming through the hull of the Ranger is becoming more intense. It’s not difficult to imagine the craft breaking apart.
Dali stands beside the door mustering the courage to jump.
“One… Two…”
Does he go on three? Or five? Shouldn’t he count down from five to avoid any ambiguity? There’s something horribly wrong about jumping out of anything. Even if the Ranger is doomed, it feels as though it has a better chance of survival than a frail human body tumbling through the sky.
“Come on,” he mumbles to himself, breaking his count. Should he start again from one? Or keep going from where he was? Or should he count backward to one?
“Five,” he says, gripping the bar beside the open hatch. How long should he wait between each count?
“Four.”
Time is not his friend.
“Goddamn it,” he says as the spacecraft rattles beneath his boots.
Dali lunges out of the hatch, wanting to step onto the delta wing outside the airlock, but he’s whipped away in a fraction of a second. One moment, the Ranger was right there. The next, it’s gone. Up is down. An alien world spins around him. The horizon tumbles. Above him, the dark of space fades to a soft blue. Out on the edge of his vision, he can see mountains. They’re there and then they’re not. His head presses hard against the inside of his helmet as he spins out of control. If he doesn’t do something soon, he’s going to blackout. Even the massive letters on the LED beneath his helmet are a blur.
His fingers reach for the handle on the side of his survival vest. He only hopes he hasn’t bumped the dial as his arms flayed around.
Dali pulls the lever.
A small drogue chute streams out of his chest pack. A thin nylon cord trails behind it. He looks up, catching sight of a white canopy unfolding, keeping him upright. The pack is positioned such that his legs dangle beneath him. The straps beneath his arms pull tight. As small as it is, the drogue chute is slowing him.
“I’m okay. I’m good,” he says as though someone can hear him.
There’s no reply beyond the whistle of the wind whipping past him.
Dali pulls his chin in tight, struggling to see the LED display. His clumsy gloved fingers reach for the dial. He feels the ratchet move beneath his palm.
2. Primary Canopy
“Yes, yes.”
Dali pulls on the lever again.
A steady stream of fabric rushes in front of his visor. He keeps his hands well clear. Dozens of nylon strands rush out of the pack, following the folds of the parachute as it unfurls. Dali’s expecting a jerk as the canopy inflates. What he’s not expecting is to have his shoulders almost dislocated or the sensation of his spine being wrenched from his body, but there it is!
Wa-Boom.
His head whips back, striking the inside of his helmet. Even with the padding, it hurts. Everything hurts. The canopy unfurls above him.
Dali hangs limp in his harness, barely aware he’s drifting down to an alien world. He’s still trying to process what’s happening to him physically. He feels as though he’s being stretched on some ancient torture device—a rack that tugs at his tendons and bones. Everything feels so goddamn heavy. If he didn’t know better, he’d swear someone was hanging from his boots, dragging him down.
In the distance, the Ranger breaks up. It’s easily a hundred miles downrange, if not more. The craft itself isn’t visible, but the vapor trail it left as it blazed through the atmosphere is apparent. The spacecraft explodes. There’s no sound. He’s far too distant for that, but his heart breaks nonetheless. A cloud billows on the horizon. Smoke trails race away from the point of detonation. Dozens of thin strands curl down toward the ocean as debris is scattered by the blast. Artificial meteorites plummet toward an alien sea.
The ocean.
There’s no curve to the horizon. 
Where’s the land?
Where the hell are those mountains he saw during entry?
Two red toggles hang beneath the risers holding the nylon threads together above Dali’s helmet. He reaches for them, tugging gently on the right handle. The parachute turns, allowing him to survey the vast expanse of water stretching out beneath him.
Clouds sit on the horizon. Beneath his boots lies a dark sea. It’s impossible to tell his altitude as there’s no point of reference. No boats or islands or nearby clouds.
The sky fades to an orange tinged with yellow in the distance. It’s as though he’s descending toward a forest fire, only there are no flames.
“You’re doing good, Dali,” he says to himself, imitating Sandy, hoping he can talk himself through the next few steps. “You’re coming down over water. That’s good.”
“Why is that good?” he asks himself.
“Softer landing. You won’t hit anything.”
“Really?” he asks, not believing the lies he’s telling himself.
“What do you want me to say? Do you want me to tell you—you could drown?”
“No.”
“Snow would be better.”
“Softer, right?”
“And you can’t drown in it.”
“But there could be rocks hidden beneath the snow. Or fallen trees.”
“See? Water’s good.”
Dali’s left hand rests on the dial on his chest. It’s obscured by the parachute straps, but still easily within reach. The next setting is the primary release. He’ll need that when he hits the water, but is it activated on turning the dial or after pulling the lever again. Jesus, Dali, don’t turn that goddamn dial! If you release your primary chute now, you’ll fall to your death. There’s a reserve, but how good is that? It’ll be smaller as it’s only intended for emergencies. How long will it take to deploy?
Dali’s hyperventilating. So much for not panicking.
The release must be lever-driven, he decides. The engineers and designers would have wanted consistency. They’ve designed this survival pack to be operated under stress. They’ve kept things simple. They’ve established a clear sequence. Even so, Dali can’t convince himself to turn the dial. He readies himself, with one shaking hand on the dial, the other on the lever.
Waves come into view. Unlike the jagged, white-capped ocean waves of Earth, they’re smooth, rolling into the distance. They undulate, spanning hundreds of yards. It’s as though the ground is moving in slow motion.
Dali braces. He’s got his knees bent slightly. The ocean rushes up to greet him a little too fast. Rather than jumping into the sea, it feels as though he’s landing in a pile of sand. Even with a parachute, he lands with a thud. Water thumps the soles of his boots, slapping at his feet. The ocean splashes outward, but unlike on Earth, it doesn’t rush away from him in a spray of white foam. Instead, it seems to melt back into the water.
Dali twists the dial, but he’s already disappeared beneath the surface. He grabs at the lever, jerking it. Slowly, a bundle of cables drifts away from his chest.
He’s sinking. The darkness beneath him seems to swallow him whole. He should be floating. He expected to bob around on the surface in his suit, but he’s being dragged into the depths.
Dali twists the dial again and pulls the lever, expecting the lifejacket to inflate. Instead, a thin sliver of white parachute appears before his helmet. It wavers in the water, slowly unraveling. Threads of nylon get tangled in his arms. It’s the reserve. He twists the dial again and pumps the lever, wanting to get free of the emergency chute, but it wraps around him, dragging him deeper into the ocean. Luyten’s Star is barely visible. It’s a thin pinprick of red light in the distance.
Dali twists the dial yet again. Although the LED display is illuminated, the sheet of nylon wrapped around his helmet makes it impossible to read. Is it the lifejacket next or the raft? If it’s the raft and the damn thing rushes away from him, he’s fucked.
Dali pumps the lever. Thick balloons rise out of the vest and inflate. They’re offset, deploying to either side of the front-pack to avoid obstructing his view. At the moment, all he can see is the reserve canopy wallowing in the darkness. Slowly, the inflated vest drags him back to the surface. Dali struggles with the reserve canopy, trying to work his way out from beneath it. Luyten’s Star grows brighter. Eventually, he breaks the surface, still trying to clear the nylon from his helmet. It takes several minutes of exhausting struggle before the reserve parachute drifts away from him.
Only a fraction of his helmet is above the waterline. Even with the lifejacket inflated, he’s submerged. The water is murky. He’s not sure if it’s sediment or microbes, but it appears dirty. He was expecting clean, clear water—perhaps something like the crystal blue waters of the Bahamas. This alien ocean seems almost muddy, like a creek or an estuary.
Dali twists the cog on his vest once more. He pins his chin, pushing it down toward his chest so he can read the LED display.  
7. Inflatable Raft
“Come on,” he says, pulling on the lever. Most of the pouches on his front pack are now empty, all except for the thick bundle immediately above his groin. Gas canisters inflate an emergency raft, pushing it up and out of his vest. It unfurls slowly. Thick sides inflate. A thin cord connects him to the life raft, preventing it from floating away.
Dali is exhausted. He swings an arm up over the sidewall of the raft, but he can’t pull himself in. He’s too goddamn heavy. Murky water laps before his eyes. It’s a stark contrast to the day-glow orange of his raft. He kicks with his legs, but to no avail. The lifejacket doesn’t help. The inflated pouches rising from the sides of the survival pack get in the way of his arms.
Dali pulls down on the sidewall, hauling himself up. He flails around like a fish flapping at the bottom of a boat. His arms swing. He rolls and kicks with his legs, splashing in the sea, slowly inching himself higher. Water seeps in with him. He rocks his body, using his stomach muscles to move like a seal, worming his way onto the raft. Dali’s desperate. Anything. He’ll do anything to get out of the ocean. There are handles on the side of the life raft. He grabs one and hauls himself up further, eventually getting his legs inside.
For a moment, he lies there on his back. Water laps around him. The raft is partially submerged with all the water he let in while clambering aboard. Didn’t Helios say something about keeping his backpack dry? Something about the carbon dioxide canisters? Dali wants to care, but he can’t. He’s exhausted.
To one side of the raft, there’s a small paddle on a string. It’s probably intended for basic rowing and could be used to bail out the raft, but for now, he just lies there staring at it. He’s alive. That’s all that matters. He’s down. He made it. He breathes deeply. His muscles sag with exhaustion.
There’s no night on Bee. Technically, the far side of the planet is locked in perpetual darkness, but where Dali is, it’s always daytime. The alien sun never rises or sets. Hours, even days, are meaningless on a world where the sun never moves. Weeks, months, and years are impossible to measure.
Dali loses all sense of time. Although it’s a red dwarf, Luyten’s Star is pretty damn close and pretty damn bright. He can’t stare directly at it. The sky is orange, except for close to the star where it takes on a deep red hue.
Lying there in the alien seawater, Dali pulls the glare visor over his eyes. Someone else might start looking for help or figuring out what the next steps are, but Dali is spent. Sweat drips from his brow. His muscles tremble. The surge of adrenaline he felt when sinking in the ocean has faded. His body aches. He can barely move his fingers, let alone his arms. He needs to rest.
Dali closes his eyes and dreams of a world he’ll never see—Earth.



Nitrogen
It’s night, or at least twilight. The unrelenting sun has finally given way to shade, which is a relief. Dali’s got his eyes shut and his glare visor down. As the outer visor was designed to allow astronauts to work in the harsh light of space, the glare is lessened rather than darkened. Now, though, the red glow beyond his eyelids has gone.
Wait?
There is no night on the ocean side of the planet. 
His eyelids flicker open. He slides his glare visor up.
Dali’s in the shadow of a massive creature floating through the air. Several elephant-like trunks loom over him, probing his legs. They’re pink and fat, nudging his knees and boots. There are four of them, moving in tandem, poking at both him and the raft.
“What the hell?”
Dali shimmies backward on his life support pack, shuffling to the far side of the raft. He pushes himself against the inflated wall. Water sloshes around his boots.
Thick, fleshy, muscular trunks bend and flex, searching for his legs. Above them, a mouth opens. There are no teeth, but the gaping maw is large enough to swallow an SUV. Saliva hangs from broad lips. Beyond, a dark throat beckons. 
“Git!” he yells within his helmet, swatting one of the trunks with his gloved hand. “Git the hell out of here, damn it!”
Dali waves with his arms, trying to make himself look big and threatening to an alien creature well over a hundred times his size. Rolling folds of flesh float just a few feet above his raft. The hair on his arms stands on end, not that the alien can see that vestigial relic kicking in as fear seizes his mind.
Dali thrashes with his boots, churning the water around him, trying to make as much commotion as he can in the hope of scaring the animal away.
A foghorn sounds—long and low. Wind rushes at him from above. No, it’s a deep breath being exhaled. The sky-whale rises, lifting high into the air. Four flippers twist and turn. The front pair move one way, while the back two take an opposing position, allowing the animal to steer as it climbs into the sky.  
“That’s it,” he yells, continuing his pathetic display of aggression. “You better stay away from me! I’m not your lunch. I’m a big bad alien, you hear?”
It takes almost a minute for the shadow of the sky-whale to pass over him.
The animal rises higher, joining a pod of creatures roughly a hundred feet above the surface of the ocean. They’re beautiful. Majestic. Dali maintains his bravado and bluster.
“That’s it, you—you sky-demons! Or whatever the hell you are. You just keep going that way!”
Kari would be in awe of such a sight. Sandy would watch in silence. Even Helios would smile. But for Dali, seeing those creatures is heartbreaking. They’re a reminder of what he’s lost. He’s going to die down here on Bee.
Dali slumps against the sidewall of his raft. Sitting waist-deep in seawater, he watches as a pod of five sky-whales drift on the breeze. They’re reminiscent of blimps. Most of their bodies lie slung beneath an elongated semi-transparent bladder. Sunlight catches the taut skin of the bladder, reflecting hues like those on a soap bubble. Ruddy pinks and yellows appear like oil on water. Veins reach up from the body of the creature, stretching out over the flotation bladder like the roots of a plant.
As grumpy as he is at being shocked awake, Dali can’t stay scared. The sky-whale wasn’t trying to eat him. It was curious. Curiosity is a hallmark of intelligence. Drifting over a vast, featureless ocean, an alien mind spotted a human floating in a bright orange life raft. It came down to investigate, not to feed. It sought to understand this intruder into its realm, not to devour him. But like all good humans, Dali was predictable. Fight or flight. With nowhere to run to in his tiny raft, all he had was a surge of adrenalin when he should have been curious too. He raises a gloved hand, waving in acknowledgment at a missed opportunity.
The day wears on.
It never ends.
Dali drifts on the open ocean.
The angle of the star gives him some idea of his location. Luyten’s Star isn’t directly above him, which is a relief. That means he’s not in the middle of the heat dome with its calm waters and lack of breeze. As the star’s sitting roughly at 45 degrees, he must be off to one side of the ocean. How far is it to land? A hundred miles? A thousand? Where will the prevailing currents take him? Is he destined to be washed ashore, or is he caught in a gyre, circling around and around the same patch of ocean?
Dali discards the HALO front pack with its spent pouches. It feels good to remove the harness from his shoulders and legs. The life jacket is part of the pack, so he keeps it within reach in case there’s a leak in the raft, but it feels good to be free of the extra strapping. There’s a flare gun tucked into the side of the pack. He keeps that as it might come in handy for creatures that aren’t as friendly as the sky-whale. Although, in the thick atmosphere on Bee, the flare will probably drop out of the end of the barrel rather than shoot into the distance. At least the glow of burning phosphorus and clouds of smoke will provide a distraction. He shoves it in the pocket on his lower leg.
Tiny fish dart around the outside of his raft. It seems a school of alien minnows or something has taken to his raft for shade. As he hasn’t seen any equivalent to seabirds hunting fish, it’s probably to hide from predators lurking beneath the surface. The thought of an alien shark launching itself out of the water to grab him should be terrifying, but it’s not. Too much time has elapsed under a harsh alien sun. Fear is for energetic minds. His thinking is far too dazed and exhausted for such a luxury. If the sky-whales were to approach again, he’d welcome them as long-lost friends.
A light blinks at the top right of his heads-up display. It’s an alert that’s been flashing away on the edge of the visor since before he bailed out of the Ranger. With everything he’s been dealing with, it was too much, so he ignored it. After a while, it became more background chaos. Now, though, he uses his wrist pad computer to access the alert.
Inbox: You have three unopened messages
Dali laughs, shaking his head in disbelief.
“If this is spam,” he jokes with himself. There would be nothing more utterly human than being stranded on an alien world and yet still not being out of reach from getViagraCheap999817@hotmail.com.
Dali has to lower the glare visor to see the image on his heads-up display properly. There are three messages—one from each of the crew.
“I’m so, so, so, sorry,” Sandy says with tears streaming down her cheeks in a prerecorded message. “Be strong. Be brave. Be the Dali I know you are. We won’t give up on you. I promise. We’ll figure something out. We will. Physics be damned.”
She kisses her fingers and reaches out, touching the camera. With that, the broadcast is over. Dali would have liked to hear more from Sandy, but she was probably pressed for time. Either that, or those few words were all she could muster.
As much as Dali appreciates her passion, he knows it’s a lost cause. Even if they could send a rescue craft, they probably couldn’t find him. Day-glow orange might make sense on Earth because it stands out. On Bee, it blends in. Finding a needle in a haystack is child’s play compared to finding him in an ocean almost three times the size of the Pacific.
“I love you too,” he says to a distant Sandy.
He opens the message from Kari.
“Dali. Not much time. I’ve zipped a machine-learning algorithm that compares HUD imagery with terrestrial biology. You’ll have to compile it locally. Hopefully, it will be useful. It should at least give you some idea what you’re dealing with down there. It’ll automatically activate the recorder on your HUD with each interaction. You’ll see a little red dot blinking on the lower right when it’s running. If we get close enough to pick up a signal, the algo is programmed to compress and transmit results, and we’ll get to see what you’ve seen. I’ll pass your interactions on to the folks back on Earth. Oh and hey—”
She pauses, searching for her next words. “Above all, remember, keep your arms and legs inside the ride at all times. Later, dude!”
Oh, pragmatic Kari. She’s ever the scientist. It’s not difficult to see why she was selected for the mission. Dali opens the attachment. It decompresses and compiles with a few obligatory ‘Are you sure you want to continue?’ messages. Dali loves the way programmers assume users are sure about anything when it comes to the seemingly magical, inner workings of a computer.
Dali activates the program. It quickly picks up on the fish darting past in the water.
The streamlined body shapes of aquatic animals are consistent with convergent (genetically unrelated, but functionally similar) evolution… the group motion of multiple organisms moving in unison is suggestive of schooling for protection from predators… The alien organism may parallel baitfish. On Earth, predator/prey relationships for similar species range from barracuda to whales.
“Huh?” Dali says, wondering if the elephant-like trunks he saw on the sky-whales were used to catch these fish. Or perhaps that massive mouth hoovers up fish like a baleen whale carving through a bait ball of krill.
A few of the tiny, streamlined fish have made it inside the raft. Dali hadn’t noticed them before as their bodies are almost entirely transparent. They dart around on the far side of the raft, staying in the shade of the sidewall, near his boots. It seems they want to remain in the shallows but fear the light.
The algorithm is still churning through environmental data.
The ocean surface temperature is 11C/50F. Sonar indicates the approximate depth as 200m/650ft… Detecting a distinct temperature gradient that drops steeply near the surface. Ocean temperature stabilizes at 5C/40F within a depth of 3m/10ft.
Dali mumbles, “So these tiny things are trapped between the cold below and the sky above.”
He rocks forward, cupping his hands in the water. With no humans to fear and no trunks reaching down from the sky, a couple of the fish circle within his palm. They dart in and out, pecking softly at the fabric on his gloves.
“Hey, Kari. Remember those samples you wanted?”
Dali looks up at the orange sky, hoping against reason for a reply.
Nothing.
Dali’s hungry. For the first day or so, he barely noticed the lack of food. He’d sip water from the straw protruding from the inside of his helmet and forget about his hunger pangs. Now, though, a knot in his stomach demands more. It’s frustrating. His body doesn’t seem to understand the inability of his mind to procure food. His stomach continues to pain him, demanding attention he can’t give.
Dali opens the message from Helios. He opened this one last for a reason. He may not remember the big guy from training, but he’s had enough interactions to realize that, like Kari, he’s no dreamer. Whatever Helios has to say, it’s going to be blunt. As it is, his message seems to start mid-stride. 
“Sandy thinks she can get you off that rock. I don’t. I can’t lie to you. I can’t give you false hope.”
“It’s nice to see you too,” Dali says to the image projected onto the visor a few inches from his nose.
“At some point, you’re going to die down there. Let’s not pretend otherwise.”
Ah, Helios. If Kari’s pragmatic, Helios is a stoic Greek philosopher.
“You need to know how to end your life on your own terms,” Helios says. “As your flight physician, I’m obliged to provide you with an effective means of termination.”
Ouch. When Helios talks like this, it’s utterly sterile. Suicide is an ugly term. Dali understands why he’s avoiding it, but isn’t that the whole point—down here on Bee, it’s unavoidable. Perhaps Helios isn’t using that term because suicide is tragic but preventable. Suicide is the heartbreak of people not realizing there’s always someone who cares. Programs are terminated, not people. Damn it, Helios. Have a heart.
“If your CO2 scrubbers fail or you find yourself in unbearable pain, switch the atmospheric filter to 100% nitrogen. You’ll feel a little lightheaded, then drowsy, and then it’ll be over. Carbon dioxide triggers a panic reflex that is distressing and painful. Nitrogen doesn’t. It will simply displace the oxygen in your lungs. You won’t feel a thing. I’m sorry, but that’s the best advice I can give you.”
“Nitrogen, huh?” Dali says. For Helios, this is, ‘Having a heart.’
Helios barely blinks on the semi-transparent HUD. For him, this is a clinical decision.  He speaks with passion. This is why Sandy selected him for First Contact. When it came to the hard decisions, she knew he wouldn’t be swayed by emotion or feelings. Dali hangs his head as Helios continues.
“Sandy thinks we’re going to make meaningful contact with the inhabitants. She thinks they’ll help you. I don’t. From their perspective, you’re a specimen from another world. Ask yourself, what we would do if you fell to Earth? I’m sorry, Dali. A hundred percent nitrogen is the only way you’re getting off that rock.”
The message ends.
Dali dismisses the HUD interface, throws the glare guard open, and leans back with his arms on the side of the raft. A single word falls from his lips.
“Fuck!”



Land
Sleeping with the sun always up isn’t easy. Even if Dali positions himself so Luyten’s Star is at his back, over time, his raft turns and the alien sun once again brightens his eyelids. His sunshade is designed to get rid of glare, not light. It is intended to allow astronauts to work in space so it dims the light but doesn’t darken his helmet. Eventually, Dali slips off to sleep again.
Hours later, his raft gets stuck. After bobbing in the ocean for what felt like days, it’s a strange sensation to be stationary, resting on a submerged ledge. Dali opens his eyes, raises his glare visor and looks around.
Land!
Okay, cliffs is a more accurate description, but the land-dweller has reached land. This is cause for celebration. He pumps his fist. 
The alien sun sits low on the horizon, lighting up a perpetually blood-red sky.
Dali’s drifted into a shallow bay. He’s roughly two football fields from shore, having come up against one of hundreds of rocky columns rising from the ocean floor. They’re natural rather than artificial, that much is clear from their rough, unfinished shapes. The top of each column is covered in thousands of uneven, overlapping concentric circles. It’s as though a fine-dining chef has created these columns out of swirls of spaghetti. Most of the columns are beneath the waterline, but a few break the surface, protruding just a couple of inches above the water.
“What is this place?”
The water is clear and shallow, being only four feet deep. Sand lines the bay. Hundreds of chalky columns reach up to the surface in either direction, stretching away from him. None of them are any wider than a car tire. To his mind, they look like ultra-fine threads of wool heaped on top of each other.
Dali drops down into the chest-deep water. His boots kick up sediment. With one arm draped over the raft, he begins wading between the columns, making his way toward the shore. Kari’s astrobiology program kicks in.
Biological structure detected.
“Are these corals?” he asks, running his hand over the water, wanting to get a good look at the nearest one. He leans in, letting the cameras on his helmet focus on the columns.
Formation appears to be built by microscopic, clonal colonies. Although morphology differs, the ecological niche is reminiscent of accumulated microbial mats. These are similar in structure to stromatolites. Assuming similar growth ranges and weather-abrasion rates, estimated age 46,000 years.
Damn. If that estimate’s correct, these things started growing long before human civilization arose on Earth.
Dali rubs his glove across the surface of the column. It feels like rock to him. The swirls could be overlapping coffee cup stains, or the oily stain of onion rings dumped on a paper towel.
He wades on, stepping between the submerged columns. They’re separated by roughly the same volume of water they occupy, forming a kind of maze. 
“This is like a cosmic game of pinball,” he says to himself, noting the red recording light is still on. Kari’s algorithm is still seeing value in the footage. It continues to capture metrics for transmission to the Magellan. Dali has no idea if that will ever happen, but that Kari considered it possible gives him hope. 
Crab-like creatures scurry away from his boots, hiding in the sand. Baitfish dart between the columns.
“So this is like downtown Manhattan, and I’m Godzilla, huh?”
The raft gets caught on a few of the taller columns. Dali works around them rather than dragging the raft over them. He has no idea how abrasive they are, or if they might secrete something that could damage the material. He doubts he’ll need the raft again, but it’s a resource. It could double as a shelter on land—a makeshift tent. Not that he actually needs to stay dry or keep warm. His suit covers those needs. Perhaps his attachment is sentimental. The raft is a touch of home. It saved his life. For now, it’s worth dragging it along with him.
He reaches the base of the cliff where the water is just over his waist. The columns have thinned out closer to shore, making his passage more direct. As tempting as it is to clamber up onto the rocks, Dali finds it easier to stay in the water. The buoyancy helps him deal with the immense gravity of Bee.
Dali wades around the headland, looking for a better place to get on land. There’s a beach. He approaches the shallows. The water laps at his thighs and then his knees, but that gets him to re-think his plan. His suit has mechanical supports that function as a power-walker, but it’s his blood pressure that worries him. On reaching the beach, he’s already feeling lightheaded in the high gravity.
Ever since Dali landed on this alien world, he’s either been submerged or lying on his back. Walking around with a life-support system on is taxing. Walking into the shallows and up onto the beach makes his heart work overtime. Blood pools in his legs. Even standing still, his heart is struggling to pump blood to his head. It’s going to take time for his body to adjust to life on Bee. Wallowing in the water might be slow going, but it’s easier on him physically. Dali leaves the pristine white sands for the water again.
“Where is everyone?” he mumbles. There are intelligent beings down here, but where are they? Perhaps he’s landed along some rugged coastline similar to the American northwest.
The ocean is as smooth as a lake. There are waves, but they’re barely ripples. They don’t break so much as lap at the shore. Dali holds onto the life raft, pushing it in front of him as he moves through shoulder-deep water. He’s got his arms over the inflated sidewalls, holding him up. A gentle push off the bottom has him drifting forward at a leisurely pace. Dali might be slow, but he needs to conserve energy. As it is, he’s ravenous. If he sees an alien cooking steak on a barbecue, his helmet is coming off. That random, crazy thought brings a smile to his lips.
Out over the bay, birds hover on the wind. Like the sky-whales, they use bladders to assist with flight. They have large fleshy sacks like a pelican, but instead of extending from their throats, these rise from their backs like a balloon. A flock circles out at sea. One by one, they deflate their sacks, tuck their wings in and dive headlong toward the ocean. In heavy gravity, they accelerate to blinding speeds in an instant, pulling up just before they reach the surface. From there, they glide along, skimming above the gentle waves. Long beaks collect fish on the fly, dipping in and out of the water. After a couple of hundred yards, they inflate their sacks and float lazily back into the air to rejoin their flock. Their wings seem more for steering and soaring than flapping. Perhaps they’re closer in nature to an albatross. 
Kari’s astrobiology program is running almost constantly, capturing everything he sees. No one wants to die, least of all Dali. It’s good to feel useful. It helps him fight off dark thoughts. If these are his final days, he wants to gather a treasure-trove of information for the scientists back on Earth. He only hopes his radio connection is restored with the Magellan so his efforts aren’t in vain.
Dali works his way around another headland. The next bay extends for miles and is free of submerged stromatolites. At the end of it, a glacier reaches down to the sea. Red starlight reflects off jagged ice. Icebergs the size of skyscrapers litter the ocean, drifting out to sea. Alien birds circle them, feeding off the fish hiding beneath them.
Black grasses dominate the foreshore, swaying in a light breeze. Trees rise above the hills, only like the sky-whales and birds, they’re held aloft by thin inflated bladders rising like balloons on a string. The trees are hundreds of feet tall, something that shouldn’t be possible on this world with its heavy gravity. They’re staggered, layered, with the trees further back reaching even higher. It seems they’re desperate to gather sunlight from the star forever hanging above the horizon. Their transparent buoyancy bladders reach higher still, floating on long, thin strands. In the soft light, they glisten like threads of silk. It’s as though there’s a tacit agreement among the trees to be staggered in height, not blocking sunlight from each other as they reach into the sky. They lean toward the distant star, trying to soak up every stray photon of energy.
Kari’s algorithm is still chatting away quite merrily. Text runs along the bottom of his HUD like the news tickers on an old-fashioned television. For the most part, Dali ignores them, but occasionally, something catches his eye.
…shared attributes across species suggests a remote, common ancestor… the more diverse the species, the more ancient the phenotype… 
Dali is in awe of the forest. At some point in the distant past, a distinct evolutionary pedigree must have arisen, something akin to lungs in land animals. Rather than expelling methane as a byproduct, some primordial organism exploited the excess gas accumulating within its cellular structure. Methane must have made it buoyant. Instead of burping or farting, it used methane to defy the immense gravitational pull of this alien world. On a planet with crushing gravity, such an adaptation gave it a clear advantage. That trait spread through subsequent generations as species diverged. Given the diversity he’s seen between plants and animals, it must have happened hundreds of millions, perhaps billions of years ago.
“Kari, I hope you’re seeing this,” he says, imagining her watching his built-in recording one day. The AI mechanism kicks into overdrive, cataloging observations that scroll along the bottom of his HUD far too fast for him to read. These notes are probably being logged for review.
…thin, needled, conifer-like trees with flotation bladders in contrast to the low-lying broadleaf shrubs… seem to dominate separate ecological niches…
Dali hadn’t even noticed the shrubs. They don’t have bladders. Being shorter, they don’t need them. Did they lose that trait? Or have they followed some other evolutionary path across the vast expanse of time? Kari would go nuts down here.
“Sky-cows,” Dali says, pointing like a child at a fair. 
Several manatee-like creatures drift between the trees. They, too, have bladders running the length of their backs. They’re smaller than cows on Earth. Perhaps sky-pigs would be a better term. Dozens of feelers extend beneath them. They use these to push off foliage as they rummage through the upper branches for food. These strange animals weave between the taut strands holding the trees aloft, pushing their way through the flotation bladders. They nibble at leaves like sheep grazing on grass.
“It’s a good job you’re not down here,” Dali says. “I don’t know that I’d be able to drag you out of those woods.”
Somewhere in the future, Dali knows Kari will smile and agree with his sentiment.
Dali kicks off the sandy bottom of the water. The bay is rugged but pristine. There’s a cave ahead, nestled into the base of a hill just off the beach. An obelisk has been mounted in the entrance. It’s no more than ten feet high, but the sides are polished and smooth. There’s a black capstone glistening in the red sunlight. This is the first sign of intelligence he’s seen.
Dali waits until he’s drawn level with the cave before wading to shore. He drags the raft up onto the beach. His boots leave deep impressions in the sand. Water runs from his suit. The pockets have drainage holes, but it takes a moment for them to clear. He staggers forward. Seawater drips from his backpack.
“So much for keeping the scrubbers dry,” he mumbles.
Dali flicks through a bunch of screens on his wrist pad computer, looking for the environmental maintenance controls. The gas mix is green. The carbon dioxide filters are at 44%. He assumes that’s good. He has no idea. The optimum level could be 6% or 60%—he has no way of knowing. He can only hope red flashing alarms go off at some point if things start to jam or overheat.
“I need a goddamn instruction manual.”
Walking on Bee is a misnomer. Stumbling is a better term. Dali could swear he’s over-compensating for the increased gravity. He thinks he’s raising his boots higher than usual, and yet they barely clear the sand. Rather than stepping forward, it feels as though the ground is rushing up to meet him, driving hard beneath his soles.
He abandons the raft above the waterline, intending to recover it if/when he returns to the ocean.
The weight of his life-support pack is unbearable. Dali leans forward to avoid toppling over like an upturned tortoise. He activates the power-walker frame. A thin aluminum track extends from the waist ring of his suit down the outside of his trousers. Pistons drive hydraulics, helping him walk on. At a guess, the power-walker halves the stress on his body. Given the weight of his life-support pack, walking is still difficult. Dali finds his rhythm. Although the power-walker feels unnatural and a little too fast, it works well. Once it’s on, it’s activated or deactivated by the act of walking, making it responsive. If he raises his thigh even slightly, it’s there, driving him forward and completing the next step.
Sand squishes beneath his heavy boots.
“I hope you’re catching all this,” Dali says, walking up to the obelisk. Even though there’s no one listening, it helps to think that one day there will be. Dali has no hope of getting off Bee. The possibility that this recording might make it off the planet allows him to go on.
The base of the column is a hexagon. Moss or mold or something is growing up from the ground, threatening to cover the platform. The obelisk itself is highly polished.
“I can see my reflection,” he says. “It’s like a stone mirror.”
Dali reaches out and touches the slick surface. Why? That act isn’t going to tell him anything he doesn’t know, but it’s a distinctly human thing to do. His gloved fingers linger on the monument.
“No one builds something like this without reason,” he says, talking himself through what he sees. “Why? What were they marking? They had to be honoring a memory. Something they didn’t want to forget.”
He wanders around behind the obelisk, venturing into the cave.
“It’s generational, right? That’s why we make statues—to preserve memories, ideals.”
The obelisk casts a shadow on the floor of the cave.
“Hey,” he says somewhat absentmindedly. “This cave? Why this cave? Why put that thing here in the entrance?”
Dali looks around. Long shadows stretch from the rocky wall. The cave narrows from easily forty feet high, slowly getting smaller the deeper he goes. The floor of the cave is covered in sand blown in from the beach.
He points. “The shadows on the wall. Look at the way the light catches them.”
Dali turns, lowering his glare visor and looking back at the mouth of the cave. Luyten’s Star sits off in the distance, directly above the point of the obelisk.
“So this is some kind of ancient shrine,” he says. “Something like Stonehenge or one of those temples in Mexico where the light aligns at the solstice. Only it doesn’t. Not here. Down here on Bee, it aligns every day.”
He sways his helmet back and forth, looking at the way the black tip of the capstone aligns with the star.
“What were they looking for? Variations in the star’s apparent position? I thought this place was tidally-locked? Could there ever be any variation? Whatever they were looking for, it was important to them. Was. Now, it’s abandoned.”
Dali ventures further, opening his glare visor so he can get a better look at the walls.
“I hope you can see this,” Dali says, making sure the recording is still running. “There are markings on the wall. They’re in the shadows. It’s like they were deliberately etched in the dark.”
He activates the spotlights on either side of his helmet, allowing them to drift slowly over the cave wall. Dali’s aware his eyes take in more than the camera. His peripheral vision allows him to see the broad structure, whereas those on the Magellan and later back on Earth, will look at each glyph individually. He talks as though someone’s listening. Eventually, someone will.
“Triangles. Groupings of three stripes. A bullseye with three circles. Always in threes.”
He leans in close, letting the camera focus on one of the symbols.
“It’s some kind of ochre paint. Nothing fancy, but it’s got longevity. It reminds me of the Paleolithic paintings at Lascaux or the etchings of aborigines in Australia.”
Dali is fascinated by what he’s seeing. His mental imprint might have missed his mission training, but his degree in humanities is right there in the forefront of his mind.
“They’re from different eras,” he says, pointing at the image of a sky-whale roughly splattered on the rock and then turning to look back at the clean lines of the obelisk. “This is something that has fascinated different cultures at different times here on Bee. I’m seeing the way various ages overlap on this alien world.”
He gestures with his hand, waving it through the air, mimicking the canopy of the cave opening out above him. “There’s deep meaning here. Whatever this is, it has captivated their imagination over thousands—tens of thousands of years.”
Dali walks into the shadows. With his back turned to the obelisk, he leaves the sunlight, stepping into the darkness. It’s then he sees something that makes his blood run cold. Dali freezes. His spotlights illuminate a crude painting on the wall.
It’s a stick figure.
It’s him.



Respect for the Dead
In a whisper, Dali says, “Please tell me you’re seeing this.”
They aren’t.
Not yet.
Perhaps not ever.
The painting is coarse but not messy. Whoever crafted this, did it with care, even if the finish is rugged. A rough stick figure has been painted in white on the cave wall. Two arms. Two legs. A thin torso. Around the head, there’s a halo, or a helmet, depending on interpretation. In the background, the depiction of a brown obelisk rises above the figure. Beyond that, the rays of an alien sun have been plastered in deep red ochre. It’s as though a child drew Dali walking into the cave, but this image is thousands of years old.
Slowly, Dali inches forward, fighting his own fears. The team needs to see this. They need detailed observations. He places his gloved hand in view, setting it on a patch of blank rock to one side of the ghostly white figure, giving them a sense of size.
The cave extends further, but Dali’s courage doesn’t. He turns and walks back toward the cave opening.
“I need to breathe.”
His boots have left clear imprints in the sand. It’s as though he’s contributed to the collection of artifacts within the cave. It’s then it strikes him. The sand is pristine and smooth. A slight crust has formed on a surface. His boots break through, leaving a distinct impression, one that’s rigid and deep. No one else has been in here in a long time. How long will his footprints last in here out of the weather? What will the next intelligent being think of the marks he’s left, scuffing the sand?
He steps out into the eternal twilight along the coast of the vast ocean. An iceberg has drifted into view. It’s immediately opposite the cave about a mile off-shore. Slabs of ice fall from its side, crashing into the ocean. Waves race across the bay, washing up on the beach. The raft lifts. It’s dragged back into the ocean, where it bobs near the shore. Part of him wants to go and grab it, but there’s a path leading from the cave up onto the headland. Dali’s curiosity has been piqued. He abandons the raft, following the rocky path, relying on his power-walker.
Up on the plain, stone pillars rise from the grass. There are six of them, evenly spaced. The platform supporting them is overgrown. Only two of the columns reach their original height. An ornate stone cornice sits atop of them, but it’s worn and weathered. Cut stone lies scattered on the ground, having fallen when the structure collapsed.
“Well, this is interesting,” he says. “Ruins—but from another time.”
Dali wades through the grass. The stone base is at waist height above the grass. There are no steps from what he can tell. He traces his way around one side, commenting as his mind races along faster than his body.
“The building has a rectangular base aligned perpendicular to Luyten’s Star. It probably serves a similar purpose to the obelisk and the cave. Is it a temple? A memorial? The shadows cast by the columns are perfectly straight, forming parallel lines with the foundations. The architecture is distinctly different from the obelisk, as are the stone materials. Whoever built this was from a different culture, possibly a later civilization, but still not the current one, as it’s neglected. I can see what looks like a stone altar in the middle. There are markings carved into the stone.
“Like the other relics we’ve seen, the intent is to preserve knowledge, but it’s apparent that knowledge has been lost—or ignored. Whoever built this spent considerable time here. They invested a lot of effort trying to ensure its longevity, but it’s no longer relevant to whoever has inherited this world.”
Behind the alien temple lies the ruins of another building hidden by alien moss and strange, dark red ivy.
“Now this is wild,” Dali says, dropping into the long black grass. Although it’s a fall of barely a foot, the impact is jarring. The ground might be soft, but the thud that resonates through his legs and up his spine feels like someone smashed a sledgehammer into the soles of his boots.
“And I won’t be doing that again,” he says, walking over to a wall hidden by thick foliage. He pulls at vines, drawing them away from the crumbled remains.
“Yet another stratum of civilization,” he says. Dali points at the broken wall, saying, “That’s concrete, while the temple was hewn-stone.”
Black burn marks are still visible among the rubble.
“Someone burned this place to the ground,” he mumbles.
Dali continues along the gravel path, determined to find life on this alien planet. In a world full of predatory/prey relationships, he’s hoping to find a third alternative—intelligence. He walks away from the glacier, doubling back to the rise leading to the headland he passed in the water. That region is bare of trees and will afford him a view of both bays, the ruins, and the forest. 
“And this path?” he says as rocks crunch beneath his boots. “Someone built it. Someone maintains it. I mean, it’s not high-tech, but it’s a sign that someone cares about these ruins.”
The wind on the ridge is stiff, which is probably why there are no trees in this region, only knee-length black grass. Dali gets his first good look at the mountains bordering the ocean. They’re at least a hundred miles away. There’s a city on the plain at the base of the rocky hills. Tall spires reach into the sky. Unlike skyscrapers, they taper to a point, being considerably wider lower down.
“Damn, that’s one helluva walk.”
Smoke rises from further up the coast and slightly inland. As it’s drifting straight up in thin twirls, it must be out of the wind.
“I don’t think I’m walking toward a forest fire,” he says to himself. “It’s too wet this close to the ocean. I’m hoping that’s like a log cabin or something.”
The rocky path traces the edge of the clifftop. He figures he’ll follow it until he’s close and then cut inland. Walking over rough ground without a track may prove impossible in his spacesuit, but he has to try. If the scrub is too dense, he’ll continue on the path until he finds another leading in that direction.
A light rain sweeps in from the sea. Rather than falling gently around him, it feels as though it’s shot out of a high-pressure water sprayer. The raindrops are fine, barely beading on his visor, but they come at him in a jet stream. Lightning crackles within the clouds. Dali shelters beneath one of the trees. As the rain is coming in on an angle along with the driving wind, he’s able to step out of the fury of the storm.
There’s no bark as such on the tree. To his mind, it looks more like the stem of some gigantic, thick weed—perhaps a beanstalk reaching into the clouds. The leaves are black. Dali holds one of the leaves so it’s caught in the spotlights on the side of his helmet. With his gloved hand positioned behind it, he can see the color is actually a deep burgundy. Tiny, light red veins are visible, weaving through the leaves. 
Kari’s program continues collecting information.
Photosynthesis is occurring between 580nm and 920nm, with peak efficiency being reached at 750nm in the dark red zone. Respiration is consuming carbon dioxide, producing glucose, oxygen and water. 
Dali turns a leaf from a shrub over in his hand. Whereas the tree leaf was smaller than his palm, this one’s larger than a dinner plate. He allows the cameras on his suit to zoom in. A honeycomb-like cell structure appears within his HUD along with a crazy amount of detail being recorded. Data flashes by so fast he doesn’t catch more than a handful of terms. Even raindrops attract the attention of Kari’s algorithm.
Within minutes, the storm has passed.
Dali continues along the track as it ambles across the countryside. If anything, it feels as though he’s in Wales, wearing dark sunglasses on an overcast day.
“That’s pretty cool,” Dali says, clipping his sentence midstream. He’s talking about a fleeting memory of visiting the United Kingdom. Apparently, his doppelgänger toured the country. If anyone ever gets his data feed, they’re going to see video of him watching the fall of his boots on the rough stones as he offers that random thought. What’s so cool about mud squishing beneath his thick soles? He could elaborate. He’s tempted, but he knows he’ll end up rambling and confuse them even further.
It takes almost an hour to cover what’s probably less than a mile. Even with the power-walker frame on his suit, he goes slow. The idea of falling on Bee has zero appeal.
The trail splits with one path following a creek toward the beach and the other heading in toward the hills. Dali lingers beside the creek. The water is barely a couple of inches deep, but it barrels past him as though it were rushing from a fire hose. Apparently, the natives cross the stream as he can see a matching path on the other side, but the torrent looks as though it would sweep him away.
How is First Contact going to unfold?
Back on Earth, there are uncontacted tribes. For whatever reason, they’ve chosen to avoid civilization. Whether it’s remote islands in the Bay of Bengal or villages in the Amazonian jungle, there are stone-age people continuing to live as humanity did for a hundred thousand years. Over the decades, missionaries have tried to spread the gospel only to have their ribs spread open by an ax. Is that what’s going to happen here? Will fear govern First Contact? Change can be scary. Beliefs must be maintained. Dali’s the boogeyman. He knows he’s no threat, but no one else does. What must it look like seeing a ghostly white figure approaching through the black grass? Although he doesn’t think so, Dali’s the alien. This is their world. He’s an intruder.
Dali walks across the top of a rise. Grass sways around him in the wind, brushing against his spacesuit. He’s visible for the best part of a mile in all directions, leaving him feeling exposed.
“Umm, fuck,” he says. Yet again, the crew on the Magellan are going to scratch their heads at one of his random outbursts offered without further comment. Dali only hopes he can avoid First Contact spiraling into violence. Buffalo will charge when scared. Polar bears will attack and eat anything dumb enough to stumble across the ice. Lions will bite out of curiosity, playing with their game. Tribesmen will fire arrows and poisonous darts at trespassers.
“Don’t think about it too much,” he tells himself.
He walks on. A wall is visible through the undergrowth. The placement of the stones is unmistakable. Unnatural. They overlap in sequence like bricks in a wall on Earth. The difference is, the wall has been built in the shape of a wave as seen from above. Its design is corrugated, probably to ensure it’s sturdy. Dali wants to stop and examine the mortar, but as the wall is somewhat perpendicular with the path, he’d have to step out into the grass and turn his back on the track. As it is, he’s got an overwhelming sense of being watched. Is he being followed? His visor affords him a clear view in front, but on the edge of his vision, he sees nothing beyond the padded lining on the inside of his helmet. An alien warrior could be creeping up through the long grass and he’d never know it until the spear pierced his suit.
How does he convince the first person he encounters on Bee not to panic? What if they scream? What if they run off and gather a posse? In his mind, he can hear Sandy saying, ‘Jesus, Dali. This isn’t a western.’
As he probably looks like a mechanical monster to the inhabitants of this world, lumbering along like some alien Frankenstein, he slows his approach. Will they recognize a friendly wave? He figures he’ll stand still and hold his hands out wide. Regardless of what happens, he’s not going to run. He couldn’t. Besides, where would he run to? He wouldn’t be able to outrun a mouse. No, he’ll try to show he’s empty-handed and not threatening.
Smoke rises from behind the brick wall as the path curls toward a village. Dali’s breathing hard, but not from exertion. He’s fighting off a panic attack. He shuffles, slowly moving into view, wondering what he’s going to see and, more importantly, who’s going to see him.
The village has been built along one side of the creek. From where he is, he can see the trees on the far bank, the fast-flowing stream and the widening path. Tools lie scattered on the muddy ground. Bricks and rocks have fallen onto the path.
Dali inches forward, getting his first good look beyond the wall surrounding the village. Collapsed roofs, fallen walls, and burning fabric lie scattered across the ground. Smoke rises from crushed homes. Scorch marks stretch back into the woods, revealing the angle at which the village was struck. He looks in the reverse direction, peering back up into the empty sky, wondering if someone is watching him from up there.
“What happened here?” he mumbles, stepping through the ruins.
Black smoke rises from a crater. A building has collapsed in on itself. Rubble lies strewn across the grass and mud.
Among the devastation, there are things Dali recognizes—plastic parts, bundles of wires, thousands of copper tracks etched onto what appears to be a circuit board. He shifts the board with his boot. If these are computer chips, they’re not square or rectangular, but rather circular. The design allows the fine copper tracks access from all angles. If anything, there’s a surreal sense of beauty to the board. It’s as though it was designed for both form and function.
A creature lies face down in the mud. Its skin is pale. It’s wearing what looks like a fur-lined poncho. Neon blue goo seeps from black marks on what Dali guesses is its back. He crouches and reaches out, turning the dead body over, looking closely at its physiology. It has a thin chest. Kari’s program is a blur of activity, cataloging every aspect of the interaction and splitting the data into different categories. The automated routine analyzes the blood, skin, limbs and claws.
The alien has two legs. They’re long and thin, being almost four feet in length. Instead of feet, the legs open out into what appears similar to hooves. The torso of the creature is thin but barrel-shaped, with a pronounced bulge where the neck and head should be. Hundreds of tiny black dots adorn the bulge. They’re glassy in contrast to the matte, stippled skin of the creature. The dead alien has four arms. Two shorter arms on either side of the chest, followed by longer arms on the shoulders. Dali raises one gently, taking a good look at the joints. A thin membrane stretches between the arms and the torso, much like the wing of a bat.
Kari’s program is making observations, but the text running along the bottom of his HUD is little more than background noise to him.
…presence of bilateral symmetry, repeating segmentation and duplication suggests a mechanism similar to DNA encoding, allowing for genetic reuse…
“Nothing here makes any sense,” he says, ignoring the chatter. He lowers the arm, resting it on the muddy stones. “High gravity, right? Shouldn’t they be short and squat? Big muscles? Thick bones? This is the opposite of that.”
Dali pushes off his knees, getting back to his feet. His power-walker engages, helping him rise.
“This—This is a war zone!”
Craters have formed where once dwellings stood. Already, water is pooling in the muddy clay at the bottom. A nearby brick wall has collapsed on top of another blue-skinned creature. Dali drags stones off the victim, slowly casting them aside.
“They were slaughtered,” he says, lifting a large rock off the second dead alien. He crouches, bending his knees so his suit’s power-walker engages to help. “There’s no sign of a fight. Not from them.”
Dropping rocks on Bee is an art. They don’t tumble the way they do on Earth. Let go, and they fall straight down, rushing from his fingertips. One of them bounces off his boot. Dali needs to be careful he doesn’t damage his suit. Lifting rubble is exhausting. He’s supposed to be conserving his energy so he survives longer or something, but he can’t ignore what’s happened here.
“What am I doing?” he says for the sake of those back on the Magellan. “Helping. At least, I think I am… They lost their lives. They need not lose their dignity. I—I can’t just walk away from this.”
Dali drags the second thin body into the street and lays it next to the first. As difficult as it is to crouch in his suit, he’s determined to show respect for the dead. In Dali’s mind, there are some things that transcend mere planets. He straightens the alien’s arms and legs, fussing with them even though it makes no difference to anyone other than him. Moments ago, he was worried about First Contact. Now, he feels for the death of creatures he’ll never know. Their intelligence is obvious. It’s the art that gives it away. A silver band winds its way around one of the shorter arms like a bracelet, snaking through four revolutions as it binds to the creature’s forearm. Ornate markings adorn the silver. Their clothing is so fine he can’t spot the weave of the material. There are patterns in the cloth. They repeat, forming interlocking shapes.
“Intelligence is more than having smarts,” he says, pointing at the bracelet although he has no doubt they’ve seen it—or they will see it eventually on his camera footage. “They care. They value beauty. Seems almost human.”
Perhaps he’s reading too much into the polished metal. Kari would say there are other possibilities, like tribal affiliations or designations of social status. For all he knows, it could be the marking of a slave, but for Dali, there has to be something beautiful in the midst of such tragedy. Maybe that’s because he knows he’ll join them all too soon. How many days have passed already? How many does he have left? How long will it be before he joins them lying there on the cold dirt?
Dali straightens the clothing on the corpse. He’s an undertaker on an alien world, but it’s all he can do for them. What if their attackers return? What will they make of a strange creature nestled away within a thick white suit? Will they understand his pity?
“I’m sorry. I’m so sorry,” Dali says, pulling the upper torso of another creature out into the street. Entrails drag along the path, staining the rocks blue. This body has been mangled. Shrapnel has peppered one side of the victim. The arms have been singed by fire. 
A necklace falls from the pointed bulge where the alien’s head would be were it human. It’s beautiful. The chain glistens with diamonds. A large red ruby hangs at its tip. Once he’s rested the creature next to the others, he walks back, crouches and picks up the necklace. He examines it carefully, quietly. He’ll leave the commentary on this to the crew of the Magellan. It’s all he can do not to cry as he returns to the third dead alien. Dali drapes the necklace around its bulge, resting the ruby on its chest.
Dali finds an older alien lying half-submerged in the weeds beside the creek, at least, he thinks it’s older as its skin is wrinkly. He pulls it from the bank and drags it over with the others.
What if there are survivors out there? Perhaps some of the clan were away from the village during the attack. What will they think when they return? Will they confuse him as a hostile? They might assume he raided their village. Will they think he’s plundering these bodies? No. Respect is universal. It has to be. Dali can only hope his actions speak where mere words would fail. Although it feels nothing, he makes the corpse comfortable, tenderly laying it next to its fallen comrades.
The hundreds of tiny black dots surrounding the bulge above the torso on these creatures are evenly spread. They’re dark and glassy. They could be eyes. To Dali’s mind, they appear to be some kind of sensory organ, but they may not be for sight. Fleshy folds on the chest reveal what could be a mouth, but they could easily be a nose or some other way of breathing. He closes the torn clothing over the torso and turns to look for others. Blue goo drips from his fingers, staining his gloves.
“That’s the crazy thing about this world,” he says, walking on to the next dwelling and shifting rubble to expose yet another body. “No sunset. No rush. I’ve got all the time in the world. All the time in this world.”
The next creature is smaller. It’s a similar length, but the torso is slight, barely the width of the legs.
“This one’s heartbreaking,” he says for those back on the Magellan. Dali chokes up. “There’s no sign of injury. It could be asleep were it not for the blast damage around it. Must have been the concussion, huh? The shockwave from these explosions would have been brutal.”
He lines the body up with the others.
“Why do we do this to ourselves?” he asks no one in particular, trudging back along the path. “We’re no different, huh? We shoot at each other. We bomb each other. Oh, there’s always a reason—never an excuse. Someone prays to the wrong god, lives on the wrong land, holds to the wrong customs and traditions, and bam! They started it, right? Only they didn’t because there is no they. There’s only us—and we’re as stubborn as hell, goddamn it!”
There’s movement in the bushes beyond the next shattered home. Leaves bend with something other than the wind. Blue skin flickers through the undergrowth. Dali was about to crouch beside another body, but he hesitates. That act, though, is telling. The creature in the woods has seen him, and now it knows he’s seen it.
“Hi,” Dali says, shaking uncontrollably in his boots. His feet tremble, bouncing around even though his boots don’t move. Try as he may, he can’t douse the fire raging within his nerves. There’s no point in running. He’s got to be brave. He’s got to be confident. He steps forward, trying not to scare the creature away. Stones crunch beneath the soles of his thick boots. Dali faces the forest, raising his arms. He holds them out wide to show he’s unarmed. He can only hope his gesture is understood.
“I’m not going to hurt you.”
With one hand, Dali gestures toward the fallen alien lying beneath the support beam of what looks like a crushed workshop. Tools lie scattered on the broken concrete slab.
“I could sure use some help here.”
Can this creature even hear him? He steps forward, aware his appearance is startling. Dali inches closer. He shuffles his boots along the slab, shifting debris to one side as he makes his way to the rear corner. The wall there has fallen out into the forest, leaving shattered bricks lying in the grass. The alien remains behind the bushes. Whoever this is, they know those that died here. How long have they been watching him? They must be overwhelmed with grief. To see him rummaging through the ruins would only add to their confusion.
“It’s okay,” he says, touching his gloved hand to the front-plate on his suit, tapping it lightly. “I’m a friend. I’m here to help.”
The alien doesn’t understand him. It can’t. He only hopes it understands slow, calm movements. Dali hopes the cadence of his voice is reassuring.
“Is this your home? Do you live here?”
He creeps to within a few feet of the bushes. The creature seems to eye him with curiosity more than suspicion. The hundreds of tiny dots on its leading bulge pulsate. They surge, dilating and contracting in unison. Dali is conflicted. His heart is thumping within his chest. His instincts tell him to run, but he has to know. The blinking light on his HUD indicates this interaction is being recorded. The desire to learn drives him on. His gloved fingers touch at the leaves. He’s expecting the creature to bolt into the shadows. Self-preservation has to be a universal trait. When threatened, a few hundred yards ensures safety.
“Easy. That’s it,” he says, holding his hand out. For all he knows, this damn thing is about to bite off his arm, and yet Dali can’t think like that. He has to believe there’s something more to intelligence. They might be alien to each other, but there has to be universal tenets shared by intelligent beings all across the cosmos—kindness, compassion, being inquisitive, having a desire to learn something new. Intelligence is an arm wrestle against the base nature of fight-or-flight. It’s the only reasonable alternative to instinct. Intelligence thrives on hope.
A finger appears from between the leaves. It’s long and spindly. What he thought of as claws are boney appendages ending with knobs, not unlike the feet of these creatures, only they’re drawn to a fine point. It’s as though they have long nails at the end of swollen knuckles.
“Three fingers,” Dali says, remembering the various sets of three he saw among the cave paintings. “I’ve got five.” He holds up his other hand, presenting an open palm in line with his helmet. “Well, it’s complicated. I’ve got four, plus a thumb.”
Dali lowers his hand, keeping the other stretched out in front of the alien. He stands still. He wants the creature to initiate physical contact. There’s caution. A gentle touch on the rubber tips of his glove is followed by a slight caress of the fabric on the back of his wrist.
“That’s it,” Dali says, opening his hand and turning it around, allowing the creature to examine his gloved fingers in detail. He withdraws his arm, coaxing the alien from behind the bushes. Slowly, it steps forward.
“It’s okay,” Dali says. “I’m not part of this. I found them like this.”
A leg protrudes from the grass, reaching up onto the concrete slab of the fallen building. Dali shuffles backward, barely lifting his boots, not wanting to fall on any of the loose debris. The alien has a prominent scar on its shoulder. The injury is old. If anything, it looks like a burn.
“Where are you fr—”
It’s a dumb question. The alien isn’t going to answer Dali. It can’t.
As it is, the creature ignores him, springing past him. The speed with which it moves is overwhelming. Dali’s left staring at swaying branches.
With just a few steps, the alien bounds over the fallen debris and onto the track beside the creek. Its long, streamlined body allows it to cut through the thick air. Dali barely has time to turn before the creature descends, falling upon the bodies. To his amazement, it throws its arms wide, embracing gravity. The wing-like membrane between its arms acts as a drag chute. Its wings slow its descent, preventing it from crashing to the ground in Bee’s heavy gravity. The speed of the creature’s reflexes is well beyond those of a human. No sooner have the wings flared than they’re folded away again.
The alien cradles one of the bodies, leaning over it and quivering. Flashes of color dart across its torso. Shades of blue and black come in waves, rolling over its legs. Stippled colors ripple along the alien’s arms, forming a sea of moving dots on its skin. Like the others, it’s wearing what looks like a tunic covering its upper body. Its clothing is ornate, with beads and jewels sewn in symmetrical patterns. The alien turns to him and then back to the body. It’s grieving.
Dali shuffles along the broken concrete slab, watching his steps so he doesn’t trip and fall. He steps down onto the path. For now, he ignores the alien. He doesn’t want to, but its grief cannot be shared. Instead, he shifts what looks like a wooden beam from the body of another fallen creature. Dali drags the limp body over to the others. The alien notices his approach. It doesn’t seem concerned by his presence. The black dots he’s seen on the other creatures swell in size as he approaches. Dali remains aloof. He’s not scared. Give it time, he thinks. It’ll get used to me.
Dali lines the body up with the other dead aliens and turns his back on the grieving creature. He shuffles to the far end of the village feeling numb. Intelligence deserves more than mindless pain, suffering and death. As much as he wants to expand on First Contact with a living creature, his job isn’t finished yet. There’s one more body to retrieve.
A lifeless arm protrudes from the rubble. Dali takes his time working through the debris. He’s tired. He shifts one rock and then another, realizing these are slates from what was once a roof. Sweat drips from his forehead onto the inside of his visor. He’s so busy looking down at his boots as he drops another bit of shattered slate he doesn’t notice the alien standing in the crater. It’s clearing rocks from the feet of its fallen comrade. Once the body is free, Dali grabs it under the arms. He begins dragging it from the mud when the alien picks up the legs.
“That’s it,” he says, edging back onto the track. They walk sideways, carrying the body between them. “I’m sorry. I’m a bit slower than you.”
The creature doesn’t seem to mind the change in pace. Dali has no doubt it could complete this task in a matter of seconds, but it seems content to follow his lead. It takes Dali a minute or so to stumble back to the bodies lying on the path. He crouches, lowering the body in place, resting it beside the others. Stripes pulsate over the body of the living alien. It steps back as Dali fusses with the corpse. After straightening the clothing and resting the arms by the dead creature’s side, he stands there in silence, observing the dead. The alien watches him but doesn’t help. It seems it was curious to see how he would handle what was left of his friend.
Dali steps back, addressing the survivor.
“I think that’s it. That’s all I could find in the ruins. There might be others buried in the rubble, but I can’t see them.”
The alien beside him is awash with shades of grey, blue and black. Its skin forms stipples like goose bumps, but they shift in a kaleidoscope of patterns.
“I’m sorry. I don’t understand.”
The stripes and dots fade.
“Can you hear me?” Dali asks, holding his gloved hand up beside his ear—or at least where his ear would be were he not wearing a helmet. Well, that’s got to be as confusing as hell for the poor creature. So you crazy humans listen using an inert sheet of curved fiberglass with multiple layers of insulation surrounding your head?
“What’s your name?” He’s not expecting an answer. “I’m Dali.”
The alien looks confused, but that doesn’t deter him.
“And you? You look like a Robert to me. Is Bob okay? It’s nice to meet you, Bob.”
The alien ignores Dali’s babbling. It points directly up at the sky. As it has two hands on either side of its body, they both have a single finger pointing at the clouds rolling overhead.
“Oh, yes,” Dali says, also pointing at the sky. “I come from there. I’m not from your world. My planet is a long way from Bee. Earth is twelve light—” He stops mid-sentence and remonstrates himself. “What the hell are you talking about, Dali? This guy doesn’t understand words. Even if he did—what’s a year on a world that circles its host star in less than a month?”
For all his blabbering, Dali seems to have communicated something. The two of them agree on his point of origin.
“I’m sorry, Bob. I tend to talk a lot. Especially when I’m nervous.”
The alien points at himself and then at the ground. Then he points at Dali and the sky.
“Yes. Yes. That’s it. I fell from the sky. You’re from here, but I’m not.”
The alien swings his hands to one side, still pointing at the sky, but tracing an arc that leads out over the trees toward the ocean.
“You saw it? The Ranger? Yes. That was my spaceship! I fell here as it passed overhead. I came down in the ocean.”
The alien turns and points at the craters that have decimated the village.
“No.”
Dali dares not utter another word. As tempting as it is to ramble on with an explanation, there’s a danger of being misinterpreted. He’s hoping his repetition of the word yes in every other sentence is set in stark contrast to the single no.
The creature uses his hands to mimic the shape of a circle over the bulge that forms his head.
“Yes, I wear a helmet,” Dali says, speaking too soon, before the alien has finished his gesture. The creature points at the woods, but it’s more than that. He’s pointing in the direction of the cave on the beach. “Me? You think that’s me in the cave? No. It can’t be.”
The alien flicks his three fingers in a variety of directions. His arms and head bulge roll through shades of grey and black. The waves of sepia-tones that roll over his skin are uniform, forming stripes like those on a zebra, only they’re in motion.
…pigmentation control reminiscent of terrestrial cephalopods…
Kari’s program is trying to be helpful, but its chatter is distracting. At least it’s recording all this. He knows the crew on the Magellan will be mesmerized by this encounter. Sandy will laugh at Dali’s quirky comments, but that doesn’t deter him.
“I don’t understand your shapes and colors,” he says.
Bob begins stacking stones around the bodies. At first, Dali wonders if it intends to bury them above ground, but Bob circles the bodies to a depth of a few inches. Dali joins the effort. His gloves are thick, making his motion clumsy, but he tries to help.
“What are we doing, Bob?”
Once the low wall is finished, the alien retrieves a barrel from behind the stone wall at the entrance to the village. He rolls it over and tips it against the rocks, allowing a dark fluid to spill into what Dali suspects is going to be a funeral pyre. The liquid is as thick as molasses. The creature works his way around the bodies, tipping fluid inside the loose rock wall. The alien sludge oozes from between the rocks.
Dali stands well clear, back by the last house. Once the creature has finished, he rolls the barrel into one of the craters and walks over to Dali.
Dali’s fascinated by Bob’s motion as he walks back toward him. Whereas humans face squarely in the direction they’re running or walking, with their thinnest aspect being sideways, this strange alien does the opposite. Whatever approximates a hip within his body allows a surprising degree of flexibility, passing through 270 degrees.
“You guys are like owls, huh?”
The alien’s physique exploits aerodynamics, allowing it to cut through the thick atmosphere with ease. Watching Bob walk is amazing. Running is utterly hypnotic. It’s like watching a cheetah flex its supple spine.
Bob stands beside Dali, looking back at the bodies some thirty feet away.
“Do you want to say something?” Dali asks, knowing there will be no reply. “Is there some ritual for the dead? Words offered to your gods?”
Four hands press inward in front of the creature. They extend toward the rocky pyre in the distance. It’s as though the sign of prayer has been invoked and directed sideways instead of toward the heavens.
Amber liquid seeps between the stones. Bob pulls a small circular device the size of a marble from his vest pocket. He holds it up for Dali to see and then throws it through the air. Instead of being tossed like a ball on Earth, the alien hurls it at a steep angle. Almost immediately, the metallic ball plunges back toward the planet, landing in the thick goo coating the bodies.
The ball explodes with a pop and a series of sparks. Flames rush across the funeral pyre. They lap at the low stone wall, consuming the bodies. Yellow flames crackle and leap into the air. A bluish tinge at the base of the pyre reveals the heat of the inferno raging in the shallow rock pile. Heatwaves shimmer, rising into the air. There’s little to no smoke, unlike the smoldering ruins around them.
The two intelligent beings stand there in silence.
Within the ring of stones, bodies shrivel and wither. Skeletal remains glow as the fire surges, rising in intensity. In a world of perpetual twilight, the flames paste the ruins in brilliant yellows and reds. Neither of them moves. For now, that pyre is the most important event on the planet.
As the flames die down and charred bits of bone crumble within the pyre, Bob turns to Dali. He rests his hand gently on Dali’s shoulder. Colors flicker over his arms and torso, only they’re slow, almost mournful in appearance.
“It’s okay,” Dali says, understanding the creature’s sentiment. “I know. I understand. Death sucks.”



Conversation
Even with his power-walker, it’s difficult for Dali to keep pace with Bob. They’ve been walking for hours now, trudging uphill along a winding path. At points, the creature waits, allowing him to catch up. Then it’s off again, bounding along the crushed gravel with the grace of a panther stalking its prey.
“Where are we going, Bob?”
There’s no answer. Of course, there’s no answer. There is purpose, though. There’s intent, thought and reason, but all of it escapes Dali. All he can do is trust this lone survivor of the massacre. He has no choice. Oh, he could wander off on a sidetrack or trudge into the woods and wait to die, but curiosity compels him on.
Long shadows reach through the trees. The dense forest covers the track in darkness. The lights on the side of his helmet come on automatically. On those rare occasions he looks back through an opening in the canopy, he can see Luyten’s Star. It’s low on the horizon.
Somewhere out there, the Magellan is surveying this world. Are they looking for him? Have they found him? Dali would like to think that Sandy’s looking down on him, catching glimpses of him as he passes beneath the trees, but it’s wishful thinking. Does his suit have a beacon? Or are they looking for a needle in a haystack every time they swing around in orbit?
Are they working on a rescue plan? Oh, Sandy won’t give up on him. Helios and Kari will humor her, going through the motions, but time and physics are the enemy—and neither shows any quarter. As long as he’s alive, there’s technically hope, even if his situation is hopeless.
Maybe Kari’s wrong. Maybe the Beebs can mine uranium in amounts big enough for a reactor. After all, nuclear rockets aren’t propelled by bombs. They superheat propulsive gases to insane speeds using a reactor core. Reactors require less enrichment than bombs. Perhaps it’s possible. Even though uranium’s rare, maybe they’ve got some moonshot-style program pooling resources for a civilization-altering project. Yeah, he’s totally fucked.  
“It’s day whatever,” he says for the benefit of the recording. “It’s been long. I think I’ve been on the move for about ten or twelve hours since I washed into the bay. I don’t know where Bob’s taking me, but I can’t keep going. I need to rest.
“Do these things even sleep?” he asks between breaths. “What’s Bob going to make of me curling up on the ground and lying there inert for eight hours? He’s going to think I’m dead. Is he going to douse me with fuel and set me alight as well? How do I tell Bob I need a break?”
Dali slows. His power-walker is capable of continuing without slackening the pace, but it’s the only way he can think of communicating his need for rest to the alien. The creature bounds down the path to him as chirpy as a sparrow singing at dawn.
Dali holds up his hand, hoping an open palm is a universal signal for stop.
“We need to talk, Bob.”
The alien points through the shrubs. There’s a clearing ahead. It’s different from those formed by fallen trees with punctured bladders. A dark black rim is visible through the forest. It’s artificial. It’s too smooth and uniform to be natural.
“What’s that?” Dali asks, pointing. At the very least, he’s acknowledging he’s seen it.
The alien creeps forward, moving slowly, wanting him to follow.
They clamber up a rise. Mud and stones slip from beneath Dali’s boots, forcing him to grab at branches. Dense, compacted rocks form the base of a flat, black surface. 
“What is this? A road?”
As the flat surface is above him, Dali has to haul himself up onto the edge. He climbs the muddy bank, scrambling uphill until the rim of the road is at waist height.
“Spacesuits weren’t designed for this shit,” he mumbles. “Give me an asteroid any day.”
If Sandy is watching, she’s laughing. Dali flounders. Thick, white-clad arms stretch across the smooth, black surface. His front-pack scrapes on the road. Dali kicks with his legs, but there comes a point when his boots are no longer touching the ground below the rim, while his torso isn’t quite on the road. Dali twists like a turtle stuck on a rock. He rolls to one side, inching his way forward as the alien stands there staring at him, somewhat befuddled.
“This is harder than it looks,” he says in his defense, getting to his knees and then to his feet. Dali dusts gravel from his suit, which is looking distinctly worn. The pristine white is long gone. There are scratches on the side of his visor. If the designers back at NASA saw him rolling around like alien roadkill, they’d be horrified, but it was all he could do to get up the embankment. 
The road is astonishingly flat. There are no cracks or bumps or imperfections of any kind. The surface is smooth but not slick. The side of the road is marked by a slight camber sloping back to the forest. Dust and leaves swirl along the road, being dragged along by a curtain of air. Curious, Dali extends his gloved hand. His fingers break through an invisible membrane into what feels like a current of water rapidly flowing along a stream. Despite the thick atmosphere, the inhabitants of Bee have somehow mastered the ability to form rivers in the air. He pushes his fingers deeper, reaching in up to his palm. The deeper he goes, the faster the air flows. The sheer force of the air rushing past threatens to drag him in, so he pulls back. Bob seems to sense his recognition. He taps at a bracelet. A few minutes later, a vehicle pulls over, cutting onto the side of the road. It seems the chrome rings on Bob’s arms are devices rather than jewelry, but they look as though they’re works of art.
“Well, this sure beats walking,” Dali says. Although it’s surprising seeing what equates to an automobile, it makes sense. Why fight gravity? Rolling around is efficient.
The car or truck or whatever it is resembles a bullet train. Its nose is low to the ground, rising back on a sharp angle until it reaches the top of the cab. A side door slides open. Dali hesitates, knowing he’s getting his first good look at alien technology. He wants to record as much detail as possible for the crew of the Magellan.
He points, saying, “Look at the way the door extends from the ceiling to the floor. The chassis is thin. It’s like there’s no drive train or running gear.”
Dali crouches, twisting sideways, trying to see below the low rim of the vehicle. His gloved hand reaches for the road, allowing him to get down on one knee.
“I make the ground clearance at about two inches. That’s Lamborghini-level madness. And look at the way the seats face each other. There’s no windscreen, no driver, no seatbelts. The windows allow you to look out to either side, but it seems no one down here cares where they’re going as no one’s looking forward.”
He steps inside and collapses on a soft couch. His clunky backpack and thick suit material make it difficult to sit properly. Dali ends up lying on his pack, stretching out at an angle with his legs straight in front of him. In any other context, it would be awkward and uncomfortable, but he’s too tired to care.
“Ah, you can drop me anywhere in Midtown, Bob. I’ll catch the E-train to Queens.”
If only.
The alien chatters away in shades of color and ripples of light, but Dali’s given up. The vehicle pulls out into the slipstream and races away. It turns, joining what must be the equivalent of a freeway, and accelerates swiftly, being pushed from behind by a surge of wind. The vehicle has its own power, but it seems roughly half its momentum comes from the rush of air swelling behind it, pushing it on.
“What’s the plan, Bob?”
Dali has no idea where this strange creature is taking him or why it’s chosen one place over another. What does it matter? It doesn’t. Nothing matters. Dali’s hungry, tired and sore. His legs ache. He closes his eyes.
Every hour or so, all the vehicles on either side of the freeway pull over to the side of the road. They wait in the shade of the trees. For what? At first, Dali barely notices them stop. The light outside is dim. For him, it’s like being woken in the middle of the night. After a few stops, though, he gets curious. His host is looking at some kind of hologram with a bunch of hieroglyphics drifting past. Dali waves, getting Bob’s attention. He points at the floor of the vehicle, wanting to ask Bob why they’ve stopped. The alien points at the roof. Dali leans over, with his helmet visor pushing against the window. Broken clouds drift by overhead.
“What am I looking for?” he asks.
The alien taps Dali’s arm and points up again.
“The Magellan?” Dali asks. “You’re hiding from us?”
Dali’s confused. “Why would you hide from us?”
Bob is silent. There’s not so much as a flicker of grey on his skin.
Are the inhabitants of Bee afraid of humans? The Magellan is a warship, but they wouldn’t know that. It’s been retrofitted for exploration, but it probably still has some weapons. Helios hinted at that when they were in orbit.
There’s no way these aliens would understand what human armament looks like. Hell, even Dali doesn’t know that. Although they’re planet-bound, the Beebs must have telescopes. They probably know where every rivet and bolt is on the craft, having mapped them out while trying to understand the approach of these strange creatures from afar. Did they see weapons?
If an alien spacecraft approached Earth, every effort would be made to learn as much as possible about the craft through every means available—optical telescopes, infrared, radar, spectroscopy. Humans would snoop on every wavelength. It seems only reasonable to assume the same when it comes to the Beebs. The beings on this world would have been as nervous as hell about an alien spacecraft orbiting overhead. If panic is universal, the Magellan would be their Sputnik. They have no way of knowing this is a science mission. They might think it’s a scout craft for an armada. With the Magellan looping over their homes time and time again, and no way to reach orbit, they probably feel pretty damn helpless.
That every vehicle stopped on the roadside is impressive coordination. Dali thinks back to his time on the Ranger. From there, the crew observed roads darting in and out of the forests, weaving around mountains and cutting across the plains, but they never saw anything moving along the various roads. At the time, Dali didn’t think anything of it, but now he understands why, or at least, he thinks he does.
Within ten minutes, they’re on the move again. It’s not enough time for the Magellan to have passed over the horizon, but the spacecraft is probably no longer directly overhead, having moved off over the vast ocean.
The vehicle pulls back onto the road and the slipstream brings it back up to speed. Within seconds, trees are whipping by the window again. Dali drifts back to sleep.
Hours pass like seconds. He wakes feeling refreshed. Beyond the window, spires sail past. They’re driving through a city, but instead of box-shaped skyscrapers, the buildings curve like the Eiffel Tower. Hundreds of alien buildings reach up hundreds of feet, tapering to a point.
…material strength and compression ratios limit the overall structural height, leading to diminishing returns on subsequent floors…
If he could, Dali would turn off Kari’s program. As it is, he’s learning to ignore it as babble running along the bottom of his HUD.
Their vehicle follows a raised road weaving between spires. Snow-capped mountains flank the city. Dali’s been to Shanghai—or his previous self has. He has vague memories of an endless sea of skyscrapers not that dissimilar to this alien city for size.
After a few minutes, their vehicle pulls off and links up with a track on the side of a building. The vehicle is raised like an elevator. Seeing the ground disappear beneath the vehicle is unsettling. After about ten stories, the vehicle slides sideways and comes to a halt. The door opens, revealing a platform and a circular portico leading into an apartment. Bob gets out and beckons Dali to follow. Dali’s not so sure. He was quite content sleeping while he traveled. He has no desire to actually go anywhere. Having arrived at their destination and having no knowledge of where they are or, more importantly, why they’re here on this particular spire sets his nerves on edge.
“I hope you know what you’re doing, Bob.”
Cautiously, Dali steps out onto the landing. The wind swirls around him. Getting back to his feet is a cruel reminder of the oppressive gravity on Bee. Once again, he’s lightheaded and quickly reaching for the power-walker controls on his wrist pad computer.
Blue/grey aliens move around within a spacious apartment. They’re wearing ornate tunics, with some of them hanging down as long as a dress. There are seats around the side of the room. Rather than being box-shaped, the room is oval, with the ceiling curling down into the floor. Artwork adorns the smooth walls. Like their means of communication, the art is a combination of swirls and stripes. For all he knows, the red and white picture says, “Coke. It’s the real thing!” There are no statues or paintings or indoor plants or even photographs.
No sooner has Dali stepped away from the landing than the vehicle departs.
“Y’all have fire escapes, right? Stairs and stuff?” he asks, looking around. He’s already lost track of Bob. Aliens crowd around him, towering over him. They’re wearing ornate jewelry on their four arms. And they’re excited, which is overwhelming. Several of them prance around him, taking a good look at his backpack and helmet. They stay at arm’s length, but they’re clearly fascinated by the tiny guy in a bulky, muddy spacesuit.
Another vehicle pulls up outside. More aliens join the celebrity meet-and-greet.
“I am not doing autographs, Bob,” Dali says, fighting a panic attack. “Where the hell is that little guy?” And by little, he means only as tall as him. Everyone else is a bean pole reaching up to eight or nine feet.
Dali trusted Bob. Where the hell is he? Dali scans the aliens, looking for the distinct scar on Bob’s shoulder and his muddy tunic. Nothing.
The aliens chatter in utter silence. Shapes and colors echo around the room, streaming up their arms, across their bulges and down their legs.
It’s twilight. Spires across the city catch the red sun that never sets. Dali backs up by a bay window looking out at the mountains. He has his arms up, unsure what this reception means.
“Hi, everyone. It’s nice to meet you, but I’m kind of an introvert, if you know what I mean. A bit of space would be nice—like a couple of light-years.”
Yet another vehicle pulls up, but only one alien gets out. He’s wearing some serious bling, with four gold chains looped around his bulge, hanging down over his torso. His tunic is black, but it shimmers in the half-light. Immediately, the others fall away, moving back against the walls and clearing the room between them.
“Where’s Bob?” Dali asks. “If you’re the head honcho around here, where’s my friend?”
“Friend Bob?” is the reply.
“Wait. What?” Dali calls out, reaching toward the alien, pointing at him. “You can talk?”
“Head?” the creature says, followed by, “Honcho?”
Dali is speechless.
Bob steps in beside the speaker.
“Hey, spaceman,” Bob says, and it’s all Dali can do not to collapse on the floor. In the intense gravity, he has an overwhelming desire to let go. If there was a couch, he’d flop on it. The mechanical frame built into his suit keeps him upright, but his legs feel like jelly after being addressed in English by two members of an alien species.
The taller alien hands Bob a box the size of a guitar practice amp. Like their bodies, its outer surface is a kaleidoscope of moving swirls and grey stripes. Flickers of sepia-tone geometric shapes dance between the two aliens and the box with its thick, black handle. If anything, the dark blobs on one creature seem to transfer to the next. Slowly, these patterns ripple around the room, being echoed by the others.
“The head is a body part, correct?” the tall alien asks. “But your comment. It’s not literal. We don’t have heads. Is this a metaphor? What does it mean to be the head? Is it an indication of height or status? Can it be applied to one like me that has no head? Do you consider our neural bulges as heads? What are the origins of the term head?”
“I—um,” is all Dali can manage, followed by, “How?”
It’s then he notices the box responding to his words. As Dali’s wearing a helmet, the sounds around him are muffled, making it difficult to determine direction, but the lead creature is speaking to him by means of the box. When Dali responds, the box reacts with bursts of colors and stripes. It’s acting as a translation device. Dali steps forward, pointing at it and watching as it translates his speech into an intricate pattern of sepia-tone swirls.
“Head honcho,” Dali says. “It’s slang for—leader.”
“I know leader,” the alien says after a slight pause and a visual response on the box.
“Are you their leader?”
Before the creature replies, colors rippled through the others present. It seems everyone wants to hear what’s being said by this strange alien from another world.
“The term you would use is—scientist.”
“You’re a scientist?” Dali asks, clapping his gloved hands together in a rush of excitement.
The creatures around the room react to that particular physical act, shrinking from him. Dali holds his hands out, trying to show he’s sorry, but he doesn’t say anything. His words need to be carefully measured to avoid confusion. They must be precise. This is a moment of historic significance—for all of them.
The scientist says, “Your language is—”
“Complex?” Dali asks.
“Linear,” the alien replies. “It’s difficult for me to express thoughts in a sequential manner with one portion of a concept following another. We are different.”
Dali glances at the red flashing light on his HUD. It’s been his silent companion over the past few days, but this is the moment the crew of the Magellan have been waiting for. They’ve come twelve light-years for this conversation. Dali wants to make sure it’s being recorded. Kari is going to freak out when she reviews this footage.
“You communicate with images,” Dali says. “Shapes.”
“They are—it is not easy to find the correct word in your language. Whole. I think that is the term you would use.”
“Whole?”
“Complete. Contained. Finished. Yours unfold. Your thoughts unravel like the loose strand of a tunic. One concept follows another until an idea is whole.”
“But you?”
“We speak all at once.”
“Okay,” Dali says. “I think I understand. You’re saying, you communicate entire thoughts as a single package. You’re struggling with English because it’s an idea unwinding one word at a time.”
“Yes. It took us much to learn the importance of order in your speech.”
“Order?”
“You ate and ate you, are different, are they not?”
“Oh yes, I’d like to eat. I don’t want to be eaten.”
“These shifts are—challenging. We need care to understand them properly. To avoid misunderstandings. Have I said that correct?”
“Yes,” Dali replies. Correct should have been an adverb ending in ‘ly,’ but given the hurdles that have already been overcome, the alien translation device is astonishingly precise.
Dali shakes his head in disbelief. He grins.
“And Bob?” the scientist says, gesturing to Dali’s companion. “Bob is neither a verb nor a noun.”
“Bob is a proper noun,” Dali says. “What I’d call a name.” He points, adding, “His name.”
“A name is a quasi-unique identifier used to distinguish one from another,” the scientist replies, but he seems confused. “Bob is not his name.”
“It’s the name I gave him,” Dali replies. “It’s a term of endearment for a friend. A compliment.”
“Oh, so this is Bob?” the alien says, gesturing with his hands to a very excited Bob rippling with stripes and what Dali interprets as a sense of pride. 
“Yes.”
“Hello, spaceman,” Bob says, interjecting. His grasp of human language, though, doesn’t seem as comprehensive.
The scientist asks, “And I’m?”
“Who do you want to be?” Dali asks in reply, wondering if he should randomly assign names to these creatures or somehow figure out how to transcribe their actual names into an approximate English term.
“Me?”
“Me is a pronoun, not a proper noun,” Dali says, pointing at himself. “I’m me.”
“You are me?”
This is getting confusing. Dali tries to explain.
“You is also a pronoun. Um, a pronoun is a relative term used to describe the speaker or their audience. You and me are interchangeable depending on who’s speaking.”
The scientist is quiet verbally, but awash with stripes and shades, sharing this perspective with the others present in the room.
“How is it you can speak English?” Dali asks, still glowing with a sense of astonishment. This is First Contact, but it feels like the fourth or fifth time they’ve been in contact, at least from the alien’s perspective. 
“We have studied your world for a much long time,” the scientist replies, stumbling through his words. “We have desired to unravel your thoughts.”
Dread washes over Dali at the implications of that statement. “Oh, God. You haven’t been watching TV, have you?”
“TV? Is that a noun?”
“It’s an acronym. Two letters spoken as a word. It’s the letters T and V.”
“Why are there none of your all-important vowels in this term? Is the V a pseudo-vowel being used to substitute for an E?”
Dali’s unsure where to start. How can he explain a flat panel that provides images from various sources? What will they think of the human desire for make-believe role-playing as entertainment? Damn, that’s going to be confusing.
“Ah, never mind,” he says, trying to keep the conversation focused.
“Never and mind don’t seem to go together,” the alien says. “Is this your mind you are referring to or ours?”
Dali holds both hands up and breathes deeply. There are so many underlying assumptions and idiomatic expressions forming the base of his thoughts that he’s baffling the alien scientist. He’s got to slow things down and be more precise.
“Who are you?” Dali asks, wanting to walk the conversation back to the beginning.
Bob interrupts, saying, “On our world, there are two—prowlers and drifters, spaceman.”
“We are the one,” the scientist says, which Dali finds confusing. At a guess, he means they’re the prowlers? The way Bob moved through the forest suggests his body type was once proficient at hunting.
“The cave. The cave,” Bob says.
The tall alien says, “Yes. Your Bob told me you have been to the cave of our ancestors.”
“I have,” Dali replies, relieved to get back to a simpler topic.
“You stood before the column?”
“The obelisk,” Dali says, hoping that by using the correct term, he’s helping and not hindering the discussion.
“You saw the drawings? A white creature in a helmet?”
“Oh, now, wait a moment,” Dali says, not liking where this is leading.
The scientist ignores him, saying, “The call of the cycle?”
“Cycle?”
“The turning of all things. The coming of the stranger. Life and death. Birth and renewal. The end that brings a new beginning. The cleanse. Now you are here, it shall be as you say.”
“What shall be?” Dali cries aloud, feeling frustrated. “I haven’t asked you to do anything!”
The Beebs around the room adopt the same pose Dali observed at the funeral pyre. They press their four clawed hands together, stretching them out in front of themselves, only they direct their motion at him. Although the tall alien describes himself as a scientist, Dali’s beginning to wonder if a better term would be priest.
Bob says, “The cave, spaceman.”
“I’m not—that’s not me,” Dali says, pointing over his shoulder in the general direction they approached the city. “That cave painting has got to be tens of thousands of years old. It couldn’t possibly be me.”
“The likeness is unmistakable,” the lead alien says. “Two arms. Two legs. It is you. It is not one of us.”
“No,” Dali says, speaking with slow deliberation. “It is very mistakable. It’s a stick figure. I’m short and stocky compared to you guys. That could be one of you—with your arms held together.”
“But the dome?” the alien says, pointing at Dali’s helmet. “The man in the cave painting has a dome like yours.”
“They could have been standing with the sun behind them, forming a halo,” Dali says. “I don’t know what you guys think is happening here, but it has nothing to do with that cave. I’m stranded. My spacecraft crashed. I’m not your messiah. I can’t help you with your renewal or cleanse or whatever the hell you call it.”
“You will bring renewal,” the priest says. Dali can’t think of him as a scientist anymore.
“No, I won’t,” Dali says. “I’m going to die down here.”
“You have come to command all things,” the creature says. “The future will be as you say.”
“Bob,” Dali says, appealing to his friend. “You must know. You must see reason. Think about this. Think for yourself. I’m not some supernatural being. I’m from another planet, not another plane of existence. You must see reason.”
Bob reaches out, touching the priest. “He speaks for reason. We should listen to what he says.”
“Yes. Yes,” Dali says, pointing at the priest, wanting him to pick up on Bob’s logic. “If I’ve come to command all things, you should listen to me. I know, right? I’m the one. And I’m telling you reason is your only hope, not past superstitions.”
“No, no, no.” The priest works himself into a trance-like state. Black stripes surge up his legs and along his arms, pointing at Dali. They grow in frequency, flickering on his skin.
“Bob, please,” Dali says, appealing to his friend, but he can see the young alien is as powerless as him. “This isn’t right.”
Around the room, the aliens gathered before him pulsate with identical dark stripes. Black pigment surges up from their legs, racing over their bodies and along their arms. Each wave seems to pulse out of their claw-like fingers, pointing at him. Symmetrical patterns come in waves, growing in intensity.
“Reason,” Bob says.
“Yes, reason,” Dali replies, speaking over the hum in the air. It builds along with the stark contrast in the pulsating stripes, “We need them to see reason.”
The aliens begin convulsing. Their motion is in unison. Whether they’ve coordinated consciously or are part of some hive response is unknown. Their legs flex with each burst of color. Their torsos bend in time with the surging patterns. Ripples run over their muscles and down their arms.
“I need to talk to the Magellan. I—”
There’s banging outside. The door to the apartment buckles. The floor trembles. Dali sees the compression wave a fraction of a second before the crack of the explosion reaches his ears.
Boom! 
The air around him distorts, compressing with the blast destroying the door. He’s lifted off his feet by the force of a pressure wave hitting him. His hands are thrown outward, away from his body. He’s confused. There’s a flash of light as debris rips through the air. The explosion moves like a bubble expanding through the room, racing away in a heartbeat, pressing everyone back against the walls.
Dali’s thrown into the vast window behind him. Cracks run through the glass. His suit protects him from the impact, but the blast knocks the breath out of him. Static flickers over his heads-up display as it reboots. He slumps to the floor with his legs out in front of him.
“Wh—?”
Those aliens still on their feet rush at the gap in the door. Pulses of light are fired from the other side. Yellow flashes crisscross the room, leaving dark marks on the wall. Limbs are severed. Blue blood scatters across the artwork.
The scientist, or preacher, or whoever the hell he is, has been knocked over by the explosion. He gets to his feet and charges the door, firing some kind of weapon in response to the bolts of lightning ripping through the apartment. He makes it to the opening and appears to hit at least one of the attackers. Then his torso explodes, spraying the apartment with blue and black entrails. A severed arm slides across the floor and bumps into Dali’s boots.
Dali shakes within his suit.
Bob lies to one side. His crumpled body has ended up over in front of the window. Whether he’s unconscious or dead is impossible to tell.
White smoke billows within the room, but this is different. It hasn’t come from the breaching charge. It’s either to provide cover for the assault team or to gas the occupants—probably a bit of both. A few of the aliens keel over, clutching their torsos.
Dali’s ribs ache. It hurts to breathe. He’s sustained at least severe bruising from the blast, if not a few cracked ribs.
Aliens swarm within the apartment—only these creatures are different. They don’t have any legs. At first, Dali’s confused. Perhaps he’s not seeing clearly given the smoke, but this is an entirely different species. Like the sky-whales, birds and even the trees, these aliens use inflated bladders to drift above the floor. Tentacles hang from bulbous heads. Arms reach from broad shoulders. Deep, dark eyes peer through the gloom. It’s as though someone has dismembered a rotting corpse, removing everything below the ribcage. An inflated bladder rises from the back of the skull. Veins weave their way across the semi-transparent lining.
They’re armored. The chest of the lead alien is covered in thick black padding. A clear, transparent shield protects its head and flotation bladder, but it’s directional, only covering a frontal approach.
One of the thin blue/grey prowlers lunges at a passing floater or drifter or whatever they are. He’s been hiding beside the shattered door. Now that the assault team has exposed themselves, he strikes, lashing out with what looks like a spear. He’s aiming for the inflated bladder. The metal tip passes within an inch of its target, but he’s taken down by another drifter outflanking him. Yellow energy bolts cut through the smoke. They slice through the prowler’s body, killing him in an instant.
The assault team fans out, ignoring the fallen priest. They form a semi-circle with their weapons pointing at the bodies piled up on the floor. A few of the blue/grey prowlers are moving, but not with any intent. They’re in shock. They offer no further resistance.
From out of the smoke, another drifter approaches, only it lacks armor or weapons. It descends in front of Dali, coming to a halt barely a foot above the floor, just short of his boots.
“Are you okay, Dali? Are you hurt?”
“What?” he asks. “Who are you?”
The creature drifting in front of him ignores his question. “Come. We need to get you out of here.”
Dali’s head is thumping. He can’t think straight. The blast has left him disoriented.
“You know me? How do you know me?”
“I know your spacecraft crashed. I know you were captured by an extremist religious group. I’m here for your safety—your protection. Are you injured? Can you stand?”
“I—ah.”
“I have a medical team outside if you need assistance.”
“I’m fine,” Dali says, pushing off the floor and struggling to his feet. Even with his power-frame activated, he finds it difficult to walk. Dali limps toward the door, dragging one foot behind him in the oppressive gravity. Smoke swirls around him.



Royal Court
It’s unnerving to be surrounded by floating aliens. Their physiology is unlike anything Dali’s ever seen. Jellyfish with thin arms is the only approximation he can draw. Their bodies are almost transparent, allowing him to see what looks like a brain encased in soft tissue along with the folds of an intestine hanging below the creature. Tentacles trail beneath them, staying clear of the ground. Their eyes are dark, being mounted on short stalks. Most, but not all of them wear a tunic not that dissimilar to the prowlers, hiding their chests from view.
“This way,” the lead drifter says, but Dali needs a moment. He blinks, trying to take in what’s happening. The long, slender aliens that previously surrounded him lie scattered against the walls. They’ve been left cowering, unconscious, or they’ve crumpled face down in a pool of their own blue blood. Bob twitches. A drifter looms over him with a gun poised to shoot him at point-blank range.
“Don’t,” Dali says, turning and straying from the door, wanting to protect his friend. “Please.”
The drifter beside Dali, leading him to the waiting vehicle, pauses. A flicker of light rushes over its arms and body. The drifter looming over Bob backs down, floating away from him.
“We must hurry,” the alien says, urging him toward the door. The metal is bent and buckled. In some places, it’s melted. Tiny drops of steel have burnt into the carpet.
Dali’s in shock. His body is responding, but his thinking has all but shut down. It’s all he can do to focus. His natural instinct is to be repulsed by the drifters, but he’s aware of Kari’s admonition not to read into appearances. What looks monstrous to him could be benign. On Bee, a cute, cuddly puppy could equate to a ravenous tiger. These floating creatures have come to rescue him. Beyond that, he has no idea about their motivation. Being part of a religious ceremony, though, was unnerving. Wherever the drifters are taking him, it’s got to be an improvement, right? What would Sandy do if she were here? Or Helios? Or Kari? As much as Dali wants to mimic their behavior, they too would be in shock and unable to formulate much of a response. Humans just don’t do well when subject to blunt trauma.
Dali shuffles along with the floater.
The brain of the creature sits beneath a bulbous, inflated air sack. These membranes allow it to defy gravity in the thick atmosphere. Fins on either side of the alien’s head bat at the air, propelling it on. Muscular arms protrude from what little there is of its torso. Dark eyes peer at him with suspicion.
“For your safety,” the alien says, gesturing with its arms for him to enter a vehicle hovering by the entrance to the apartment. Smoke drifts past, being caught in the wind outside and whisked away.
Several drifters inside the vehicle beckon for him to approach. They’re wearing white tunics over their bodies, obscuring their tentacles from view while allowing their arms free range of motion. Their eyes don’t have a discernible pupil as such. Each eye is about the size of an eight-ball, being located on either side of the fleshy brain.
White clothing is an interesting choice. From what Dali can tell, they’re medics. White is practical on a darkened world. Like doctors and scientists on Earth, white implies cleanliness. It allows them to see any stains or contamination.
Dali steps on board the craft. He’s aware the assault team is closing ranks behind him. He can see a few of them out the side of his helmet as he turns. They’ve got their laser weapons pointing out, slowly backing in toward the open door of the vehicle. They’re protecting him. It’s clear they’re concerned about a counter-attack.
Unlike Bob’s car, there are no seats. The floor is empty.
“If you would brace here,” his strange rescuer says. The creature shows Dali how he can hold onto handles descending from the roof, resting his helmet against a padded headrest behind him. The door closes, leaving the assault team on the platform. Another craft pulls in to retrieve them.
Their flyer rises, peeling away from the spire-like building. The flight is smooth, accelerating gently. The craft is powered by what appears to be four outrigger turbofans pointing down at an angle. In that regard, it’s reminiscent of a helicopter or perhaps a drone. A clear dome over the cockpit provides a view of the city.
Fighter craft scream through the air, leaving vapor trails as they curl in a long arc, tracing their way over what looks like the outer suburbs. It’s only then, Dali notices the other spires. His perspective has been narrow. When Bob brought him to this spire, he was only vaguely aware of the other buildings. Now, he sees they’re war-torn. Large chunks have been ripped from them. Some floors are entirely empty, being little more than a burned-out husk, while others show what appears to be artillery damage.
Explosions rock the city, running in a line. A string of bombs has been dropped by the fighters. They hit a row of buildings down low, consuming them with a series of fiery blasts. Debris is scattered by a visible concussion wave rippling out from the heart of each explosion. Smoke rises into the air.
Several other similar drone-like aircraft join their craft, flying in formation. Weapons bristle from the sides, pointing down. They’re gunships. Flashes of light burst from barrels protruding from the fuselage. They’re targeting someone on the ground.
“What’s happening?” Dali asks, still dazed.
“Your presence,” the alien says, braced against a support opposite him. “It has caused much anger.”
“Anger?”
Dali doubts that. The damage he can see from the air is old. This city has been under siege for a long time. Any unrest he created didn’t cause this. He may have stirred it up, but his arrival didn’t start it. The muffled sound of another set of explosions reaches his ears. The craft rocks in the air. Whatever’s unfolding, it’s below and behind them.
The flight of the five drone-like aircraft descends rapidly, swooping above the forest outside the city. The inflated bladders reaching up from the trees sway as the various craft race over the countryside.
“Where are you taking me?” Dali asks as another creature floats in front of him with a handheld scanner. As unnerving as that is, so long as they don’t touch him, he can deal with it. The drifters appear to be making observations, peering beneath his suit with their medical devices.
“Somewhere safe.”
“Safe from who?”
“From so many on this world,” the alien says. “Dali, there is much for you to learn.”
For him, it’s a problem of trust. He’s helpless. He has to trust someone. He has no choice. But who should he trust? And more importantly, why? How does this creature know his name? As if it wasn’t unsettling enough to have two entirely different species addressing him in English, this one makes as though it’s known him for some time.
The aircraft descends.
“Who are you?”
“Me?” the bulbous floating brain with shoulders and arms and little else says. “The closest approximate in your language would be Rose.”
“You’re a woman?”
“I’m a layer, if that’s what you mean. Your biological distinctions don’t map to our world. I was named after a plant that produces sweet leaves.”
“Ah,” Dali says.
“I’m a member of the Royal Academy of Sciences. I’m here to help.”
Dali’s quiet.
“And your name?” she asks. “Dali? What does it mean?”
“Our names don’t have meaning,” he says. “I was named after a famous painter, but I’m nothing like him.”
Rose doesn’t seem to grasp that point. She responds with, “A painter? One who deals in paints? Or sells paints? Collects paints?”
“An artist,” Dali says. “One who brushes paints on a canvas to create a picture—a painting.”
The alien eyes him with curiosity. “And this is a common occupation on your world?”
“No. Not everyone can paint. Well, as a child, most people toy with finger painting, but for him, it was a passion. He, um. His paintings were…”
Rose tilts her head slightly, wanting more information.
“How are you speaking to me?” Dali asks, wanting to direct the conversation and get some answers.
“Vocalizer,” she says, pointing at the device hanging from a strap around her neck. It’s chunky, being the size and shape of a fat donut or perhaps an oversized bagel. “It acts as a translation unit. The rebels stole an early prototype.”
“How early?” Dali asks, catching that important distinction. He wants to gauge how long the inhabitants of Bee have been monitoring and deciphering their communication. Rose seems to pick up on that as she ignores his question. She removes the circular device and hands it to him.
Dali turns it over in his gloved hands, looking carefully at it, aware his HUD is recording this interaction. The device is the size and thickness of the plastic pipes providing drainage beneath a sink. It flickers in reds and golden yellows as Rose says, “Speak.”
“This is amazing,” he says, watching as the device responds to his words, shimmering in a range of shapes and patterns. “It’s unlike any of our technology. I can’t see a charging point or an interface of any kind. The surface is smooth.”
“You have power in your suit?” Rose says.
“Batteries, yes.”
“Same.”
“And it’s detecting the sound vibrations through my helmet? Is it acting as a microphone?”
“Oh, no,” Rose says. “I thought it was clear. This is what you call radio. It detects the waves from your suit and responds on the same wavelength.”
Dali feels a little dumb. Oh, yeah, everything he’s hearing is coming through his Snoopy cap. The box-shaped prototype seemed to use sound waves as it was more muted, but the fidelity when Rose speaks is so real he never thought about how it worked. Her voice is coming through the tiny speakers over his ears.
“If you turn your suit radio off, it will not work,” Rose says.
“Got it,” he says in reply. Well, if nothing else, they know they haven’t rescued an electrical engineer.
The craft sets down in a courtyard. High walls surround paved stones and ornate plants. The side door slides open. Rose drifts out. The medics hang back. Dali steps down. His boots rest on the worn stone. The architecture is reminiscent of the temple he found by the beach, as is the wear on the stone. This place is old. Although the plants and grassy areas have been carefully manicured, they’re set in waist-high stone beds. None of this speaks of drifters. Why would creatures that float four or five feet from the ground lay paving stones? The walls surrounding the courtyard are weathered. For stone to erode in that fashion must take hundreds, perhaps thousands of years.
Massive, curling spires reach up from the corners of the courtyard like minarets. They twist and turn in a manner reminiscent of the antlers of a gazelle. They’re chrome-plated, catching the sun low on the horizon and reflecting it within the yard.
Dozens of guards float on either side of a broad staircase spanning easily fifty feet.
Stairs?
Why are there stairs?
The floating guards have polished breastplates. They’re holding spears that reach down to the ground, resting on the stone. Given the weapons Dali saw during the raid in the city, these are almost certainly ceremonial.
“I need to speak to my people,” Dali says, not liking the way he’s being drawn into the hierarchal society on Bee. “Can you put me in touch with the Magellan?”
Rose leads him on, saying, “In time.”
Dali’s aware he’s powerless. As pleasant as Rose may be, there’s no doubt he could be thrown in a cage, or worse, a test tube—and with no recourse. He’d like a definite yes from her. In time implies a yes, but it’s deferred. It’s according to her schedule, not his. He doesn’t push the point, letting it sit.
Stone columns reach up to a ceiling hundreds of feet above the ground. Drifters soar by on various angles and at different altitudes, crisscrossing the vast open chamber. There are no side walls, leaving the building open to the elements, but the floor is vast, stretching the length of a football field. Polished marble glistens in the eternally setting sun. At a guess, the columns are spaced every fifteen yards. They’ve been repaired. Dali’s not sure how obvious the motion of his head is within his helmet, but he picks out points where filler has been used to repair blast marks on the columns. Blood has been spilled in this throne room, probably on more than one occasion. He stops, running his gloved hand over a section, feeling the smooth curves pass beneath his fingers, but he’s careful not to touch a repaired portion of the column, making out as though he hasn’t noticed.
“What is this place?”
“The seat of all power. Come.”
Rose falls back beside him, flanking him as he walks forward. At the far end, an array of spears have been set, forming a semi-circle. Guards float stationary on the approach.
“At this moment, you will meet our Supreme Ruler and Infallible King. Our people will be joyful. They will see you presented to our Most Gracious Lord. This moment has much meaning for us.”
“Presented?” Dali asks. “As a gift? A trophy?”
“As a friend,” Rose says. “You are angry?”
For Dali, it’s interesting to note her narrow selection of words. It seems the translation device is still calibrating. Perhaps it’s learning. That she left it in his hand is telling. She seems to want to build trust even though Dali feels betrayed being paraded like a prize bull. Regardless of the dynamic here in the royal court, she seems genuine.
“I don’t like being used,” he says, slowing his pace. “Not for political gain. Not when I don’t know the stakes on either side.”
“Your presence alone is political,” Rose replies. “How could it not be so? You have arrived here from another world. For us, this is monumental. You have changed our world, whether you wanted to or not.”
Ribbons hang from the lofty ceiling, billowing in the breeze. Banners have been draped over the columns, but their ends are fixed in place. The wind gets behind them, but can’t move them. Fires burn within metal bowls on raised pedestals, casting a warm glow over the throne room. Everything within the court screams of pomp and ceremony. If Earth is any guide, the more protocols and formalities there are, the less actual legitimacy. Oh, there will be some claim to the throne, but it’ll be dubious. Looking at the aversion to modern technology in the throne room, it must be a historical claim. The actual ruler is immaterial. It’s the pedigree, the lineage that’s being emphasized by the shiny armor and long spears.
“This is most important,” Rose says. “For us. For you. Please.”
“I’ll behave,” Dali says, coming to a halt at the foot of a set of stairs arranged in a semi-circle. Six steps lead up to a raised dais. A blue flame flickers in an ornate, polished copper kettle.
A stream of drifters enter from high at the rear of the throne room. They’re in pairs. They descend rapidly, peeling away on either side of the kettle, and take their place on each of the stairs. They float almost ten feet up, making them imposing. Dali gets the feeling this is well-rehearsed. Greeting the emissary of an alien world is important to them. The king or queen or whoever they are, descends last of all, holding a golden rod reminiscent of a scepter. The ruler comes to a halt directly in front of the kettle. Blue flames are visible through the creature’s flotation bladder. Thick burgundy robes hide all but its hands, hanging down almost to the marble floor some ten feet below him.
A royal page floats between him and the king. Its body shimmers with shades and shapes. Rose reaches down, squeezing the translation device in Dali’s hand, and he joins the announcement mid-sentence.
“—most valued and honored of life, ruler of all, king of the dominion, manager of sales, defender of the right, the light of the world, supreme of supremacies, giver of food, protector of the sea, picker of the field, pusher of the wall, the vast mind of all.”
Most of the time, the translation unit works flawlessly, but manager of sales, or was it sails, seems incorrect.
Picker of the field?
Pusher of the wall? Dali has his doubts about those titles. Maybe it meant breaker of walls? As for ruler of all, Dali suspects that’s an embellishment. Twelve light-years from Earth and ego still rules rulers.
“You may speak,” the king says now the introduction is complete.
“Greetings from Earth,” Dali says, holding his open palm up beside his helmet. “I come in peace—to bring harmony and understanding. Our mission is one of exploration and contact. We seek only to learn about you and your magnificent world.”
Dali hopes he hasn’t inadvertently committed any interstellar faux pas. Although his choice of words is neutral, he can only hope it translates in the same spirit. He wonders what Sandy, Helios and Kari will make of this. They have a distinct advantage over him. Whereas he was in shock following the explosion in the spire and caught off guard here in the throne room, they will be objective. Also, they have the luxury of replaying segments that interest them, whereas his path through this moment is linear. He only hopes he’s on task and represents them properly.
“Our two worlds have touched,” the ruler says. “We will talk with you and learn about your magnificent world. We will bring peace and harmony.”
With that, the king ascends, followed by his entourage trailing behind him. They peel away through the air one by one, leaving from the upper stairs first. Dali doesn’t say what he’s thinking. He’s tempted to point out that there were no questions. No curiosity. This was a mere formality. He’s confident the crew of the Magellan will realize that as well. For him, it’s interesting to note the ruler adopted his phrase, ‘your magnificent world.’ It seems the ruler is returning his compliment.
Like dignitaries on Earth, the photoshoot is all-important. Everything else is menial. The ruler might say talk and learn, but he’s clearly got a day spa appointment to keep. Of all the traits to be universal, it had to be arrogance. When it comes to political power, it seems those who need to learn are always far too busy. It doesn’t give Dali any confidence in the ruler’s decision-making. For Dali, to learn is to live. Anything else is mere existence. Oh, it need not be encyclopedic facts or scientific equations. Learning is the mind taking a deep breath. If all Dali learns is a little more about himself, the day has been well lived. The irony is, this alien ruler has probably taken part in hundreds of these meet-and-greets with various dignitaries from around Bee. Although this meeting was unique, with Dali being from another world, the king still couldn’t get past the tedium of such rituals. In that regard, Dali pities him and those under him. Perhaps Dali’s reading too much of Earth into the alien’s behavior, but it seems shortsighted.
Dali’s ready to leave, but he’s got nowhere to go. Rose neither speaks nor moves, so Dali does likewise, suspecting this is a custom when appearing before royalty. Once the last of the entourage have disappeared into a doorway high in the back wall of the chamber, she turns to him.
“That was good. That went well.” Dali’s a little unnerved by how she insists on that point. “Really good. Very good. Well indeed good.”
“You think so?” he asks cautiously, not convinced.
“Yes,” she says. “From here, we’ll take you to the Hall of Ages.”
We? It’s only now, Dali realizes they’re being escorted by two guards standing back, slightly behind him. No doubt they were ready to spear him if he’d threatened their precious ruler.



Hall of Ages
Dali walks to one side, flanked by Rose and the guards drifting through the air.
Tall bipedal aliens emerge on the edge of the building, obscured by the columns. They’re prowlers, but they’re working as serfs—cleaners. They’re the ones he’d like to talk to as they have no agenda beyond their service. He needs a broad perspective, but there’s a class structure at work. For now, he has to work with Rose. Above all, he needs to speak to Sandy on the Magellan. He’s waiting for the best time to push for, what to him, seems to be the obvious next step. What if in time turns into a hard no? Like those cleaners, he’s at the mercy of the drifters. For now, it’s wise to play along, but he doesn’t miss the pale aliens fussing over the dais.
What happened to Bob? Even with a show of lethal force from Rose and her team, she didn’t want to hang around on that spire. What is the relationship between these two sentient species?
And what the hell happened in the village by the sea?
Dali bides his time, trying to learn indirectly. Sometimes, it’s what’s not said that speaks loudest. Rose glossed over his meeting with the bipedal aliens. She was glib, dismissing them as religious extremists. It seems like a convenient diversion. Dali’s not so sure. The bombs that fell weren’t defensive. They weren’t even related to the snatch-and-grab to rescue him. There’s a war going on. Parading Dali before the ruler is probably a way of gaining propaganda points, but there’s nothing he can do about that. That he was brought straight to the royal court leaves Dali in no doubt about his value in rallying the cause—whatever that cause may be. Little do they know, he came here to die. Oh, Sandy might talk of rescue, but Helios is right. Dali’s running down the clock. If things turn nasty, he’s ready to flick the incoming air filter to 100% nitrogen.
Rose leads him to one side of the vast chamber and out into another courtyard. Dark flowers bloom, bathing in the distant sunlight. A fountain sprays water in the air. Bee’s intense gravity pulls the fine droplets back into the pond.
Dali uses a Velcro strap on the front-plate of his suit to attach the translation unit. It dangles below the rim of his helmet, bouncing lightly as he walks on, following Rose.
One of the curious aspects of life on Bee is that there’s no way to track time. The sun never wanes. The shadows neither lengthen nor shrink. Dali wonders about the impact of this on their psychology. How hard is change on a world where nothing changes? For him, days are marked by a dull ache. His forehead grows weary. His thinking slows. It’s only then he realizes he’s tired and needs to sleep. What that equates to in actual hours is impossible to tell. Is he still running on a twenty-four-hour clock, or is his circadian rhythm being stretched and contorted?
Rose is talking, but he’s barely listening. She’s waffling on about the architecture, the position of the palace between the two largest city-states on Bee, and the history of her species. In passing, she says, “And we have prepared somewhere for you to rest.”
“Wait. How do you know I need to rest?”
“Your blood chemistry,” she says, holding out her arm. A bracelet glows softly. She flicks it and a hologram appears. “Some of your blood factors are rising, others are falling. We may not know what these are and the role they play, but the steady change suggests a biological cycle that needs to be reset. Is this not the case?”
“Umm, yeah,” he says. “I guess.”
Dali’s never thought about the need for sleep as a physical response before. He’s only ever grown tired, but what does tired mean? It’s more than a mental state. 
Rose says, “We too have such cycles, but over a far longer period of time.”
He walks into another temple with columns supporting a high roof. They’re more widespread, and the roof is lower, but beyond that, it has the same layout as the royal court.
“What is this?” Dali asks, seeing a long glass case reminiscent of a museum display.
Twelve different species of floating creatures have been arranged in a row within the case. They’re mounted on transparent plastic rods, mimicking their ability to float and allowing them to be viewed from all angles. There are inscriptions below each of them. It seems written language is a thing on Bee. Dali’s sure to catch that with the camera on his helmet. He lingers, wanting the crew on the Magellan and later on Earth to get a good look at the strange, cuneiform-like markings. They’re reminiscent of the shapes he’s seen rolling across the arms and legs of various aliens.
“This is the superior line,” Rose says. For her, this is a point of pride. She opens her arms, gesturing along the length of the display case.
“Not a phrase I’d use,” Dali says, realizing he’s seeing the evolutionary pedigree of the drifters down through the eons. These must be models recreated from fossil remnants, as the last one looks like Rose, but it’s 1/10th her size.
Rose is blunt.
“Explain?”
“We humans have had our own struggles with supposedly superior lines,” he says. “Only both terms are wrong. They’re neither superior nor a line. Evolution is a mess.”
“Explain?” Rose says again.
Perhaps she feels offended. Although that one word comes through exactly as it did before, he notices her flashing shades of color were slower this time. Whether that means she’s more thoughtful or annoyed is uncertain. Given the conflict he’s seen on this world, he cannot be silent. Rose is a scientist. She must understand the need for clarity.
“This,” he says, pointing at the first re-creation. “This is your remote ancestor?”
“At approximately sixteen billion revolutions, yes.”
“And a revolution?” he asks. “That’s the time it takes to orbit Luyten’s Star?”
“Luyten’s?”
“Ah, it’s the name we’ve given to your sun,” he says. “How do you measure revolutions when you only ever face your star? How do you know when you’ve completed an orbit?”
“We look out across the mountains,” she says, “into the eternal night. From there, we can see other stars. We see them drifting past only to repeat in a cycle.”
“They circle around.”
“Yes. This is what told us we’re in orbit, circling our star, always looking at it. To see the universe, we must turn away from our sun.”
“Oh, we struggled with this too,” Dali says. “For us, the sun rises on one side of the planet, travels overhead during the day, and sets on the other side.”
“Your star moves?”
“No, no,” he says, waving his hands. “But for the longest time, we thought it did. Our planet spins. For thousands of years, we thought our planet was stationary and that it was our sun that was moving, but it was an illusion of perspective.”
“Thousands of years?” she asks. “We have heard of your time units, but we don’t understand them. We know of seconds, minutes, hours, days, months, years, decades and centuries, but the relationship between them is unknown.”
“Okay,” Dali says, bracing himself for something he already knows is going to sound preposterous. He doesn’t want to get distracted. He should steer the conversation back to the samples in the display case, but Dali’s a sucker for a tangent. As longwinded as it may become, he knows they’ll both learn something about each other from the discussion.
Dali says, “It all starts with seconds.” Dali snaps his fingers. Well, he tries to snap his fingers with a regular beat, but no sound comes from his thick gloves. Rose twists in the air, facing his hand as his glove bounces back and forth with fumbling fingers. “Seconds are steady. They’re like a beat. They give us a consistent way of measuring time.”
“Makes sense,” she says, drifting to face him. Her tunic changes color. It’s subtle, but when her team raided the apartment, her clothing was light grey, almost transparent. When he stood before the ruler, it was black. Now, it’s a soft red. The color change distracts him. He’s unsure of the significance, but he pushes himself on.
“Sixty seconds make a minute. Sixty minutes make an hour.”
“Okay, so sixty hours make a day,” she says, continuing his logic.
“Umm, no. Not quite. Twenty-four hours make a day.”
“Oh,” she says. “You’re changing numeric bases in the middle of a day? That’s interesting.”
Interesting isn’t quite the way Dali would describe it. She’s being polite.
After a moment’s awkward silence, Rose asks, “Why do you change numeric bases when measuring time? Sixty makes sense. Sixty is a beautiful number.”
Beautiful? Dali’s not sure if even the original Dali’s ever heard of math being described as beautiful before.
Rose says, “It’s easily divisible by a host of factors—thirty, twenty, fifteen, twelve, ten. And then you get every number from six to one. Why switch to twenty-four? You’re changing your usable factors from fifteen to twelve and two, while five shifts to four? You lose so many other factors. That doesn’t make any sense.”
“No, it doesn’t,” he admits. “Twenty-four hours is all that would fit within a day. A day is basically from one sunrise to the next, although we measure the day from the middle of the night.”
Rose doesn’t seem impressed. “Logically, you should have gone with the exception first, and had twenty-four seconds in a minute. Then you could have sixty minutes in an hour and sixty hours in a day. That would have made time-division much easier.”
“Um. I guess.”
Rose is quiet. Human time-reckoning is annoying her. She repeats his previous statement as a question, wanting some clarification.
“And you measure a day from the middle of the night? In the darkness? When there’s no natural point of reference?”
“Yeah,” Dali says, already knowing what her next question will be.
“How do you know when you’ve reached the middle of the night?”
Dali reaches up and rubs the back of his helmet. He’d like to rub his hair, but he can’t reach. Sheepishly, he says, “I dunno.”
“You don’t know how you reckon time?”
“No.”
Rose is aghast. “And a week?” she asks. Although Dali can’t read alien body language, Rose seems to grimace, apparently realizing the coming explanation isn’t going to make any sense.
“Seven days.”
“Seven? Really?” she asks. “Why use a prime number to define a week? It’s a number with no factors beyond one—and it’s odd. Doesn’t that make it cumbersome to work with?”
“Yep.” Dali is acutely aware how absurd all this sounds.
She asks, “Is it a factor of some other number you use in your date-time nomenclature?”
“I don’t know.”
Rose won’t let go of this point. “Why seven days?” she asks. “Is that how long it takes to orbit your star?”
“Oh, no,” he says. “It takes three hundred and sixty five-ish days.”
“Three hundred and sixty-five? That’s a huge number and it only has two factors: five and seventy-three.”
“I didn’t know that,” Dali says, genuinely surprised by how quickly she can do math in her head.
“Why not have five days in a week instead of seven?” she asks, apparently trying to be helpful. “Then you’d have a nice metric to work with when it comes to calculating years.”
Dali cringes. He dares not mention a working week. That would only confuse her more. He hunches his shoulders, hoping that gesture makes sense where words would fail him. It probably doesn’t.
He says, “Umm, months are worse.”
“Less factors?”
“Less logic.”
“How so?” Rose asks, intrigued.
“Some months have twenty-eight days, others have thirty while some have thirty-one.”
“What?” she asks, sounding incredulous. “There’s no consistency within months?”
“No.”
“But there’s a pattern to them, right?”
“No.”
“So how do weeks fit into months when none of those numbers have a factor of seven?”
“They don’t,” he says, trying not to laugh at human stupidity.
“That’s silly,” she says. “How do you calculate the number of days between any two dates in different months?”
“With great difficulty,” he says. “Honestly, most people don’t. And when I say, most people, I mean all
people. We just don’t think that way.”
Rose appears to be on the verge of not asking her next question. She seems to anticipate it’s going to be another infuriatingly illogical answer, but curiosity gets the better of her.
“So months? How many months are there in a year? You’re going to say, twelve, aren’t you? Please. Don’t say, twelve.”
She’s clearly already done the math in her head. Dali grimaces as he says, “Twelve.”
“Yet another different numeric base?”
“Yes.”
She throws her arms wide. “Why not be consistent with your metrics?”
“I don’t know that there’s a reason,” he confesses, feeling dumb on behalf of humanity as a whole. “It’s just the way it’s always been.”
“So the reason is there’s no reason?” Rose undertakes a pirouette, spinning in the air. It must be the alien equivalent of shaking one’s head in disbelief.
“And decades?” she asks. “Centuries?”
“There are ten years to a decade. Ten decades or a hundred years to a century.”
“Ah, another base! You just switch numeric bases on a whim—from sixty to twenty-four to a random mix depending on whether you’re measuring weeks or months or days in a year, and then you switch to base ten for calculations beyond that?”
“Yup.”
“How did you make it to the stars?”
He laughs. “It took us a while.”
Rose taps the glass on the case, pointing at the display of ancient species that led down to floaters. “You were saying something about our superior line?”
Ouch! Yeah, that’s one way to drive the point home. Subtle, Rose. Real subtle.
Dali, though, won’t be deterred. “You didn’t make all this, did you?” he asks, ignoring the display case and gesturing at the vast open temple around them.
Rose is conspicuously quiet.
Dali says, “You have no need for polished floors or steps, and yet you use this place as the seat of all power. Why?”
She taps the glass again, wanting him to answer her question.
Dali continues to ignore her. He’s aware he’s hitting a logical pressure point, and he intends to get answers. “What’s the call of the cycle? The end that brings a new beginning? The cleanse?”
“Religious madness,” she says.
“That built all this?” he asks.
Rose pauses. Dali knows. She’s conflicted. She can hold to the party line and tell him what she’s supposed to, or she can be honest. As tempting as it is to press his point harder, Dali waits, wondering what she’ll decide. At this point, it’s her choice. If she lies, they’ll both know. Rose seems to sense that as her tunic changes color again, rolling through dark green to black and back to red. For someone that loves to talk, the silence is torture, but Dali holds his nerve.
“Our world is old,” she says, and Dali can feel it. She’s being honest. “Older than yours. Our culture, our civilization has thrived in one form or another for fifty million revolutions.”
“Hang on,” Dali says. “I’m gonna have to do some—”
Rose cuts him off. “Two and a half million of your years.”
Dali drops his hands to his knees, crouching within his suit. He needs a moment to appreciate the magnitude of that number. Damn.
“Oh,” he mumbles.
“It’s a long time,” Rose says.
“It’s a lot longer than us,” Dali says, flexing his legs against the oppressive pull of gravity on Bee. “We’ve only been playing with civilization for about ten thousand years—max. Two and a half million years ago, my species didn’t exist.”
“Neither did mine,” she says, which is a frank admission from her. “Not as it does today.”
“Back then,” Dali says, “my ancestors were carving axes from stone and playing with fire for the first time.”
“And all through that time,” Rose says.
“There have been cycles here on Bee,” he says, completing her thought.
She rotates her body forward. Her eyes drift down toward his boots and back level with him. It’s a curious display of body language, one that seems to suggest humility.
Dali says, “One faction arises, then another, then another, right?” taking an educated guess at the complexity of all that’s occurred during that time. On Earth, such a timespan dwarfs human civilization. It took humans ten thousand years to go from harvesting wheat to building pyramids and walking on the Moon. What could be accomplished in two million years of civilization?
“We will bring peace and harmony,” Rose says, only these aren’t her words—they’re those of the king. As there’s no inflection possible through the translation unit or any of the other subtle clues as to her intent, it takes him a second to interpret what she means. This is the official position, but whether it can be achieved, she’s not convinced. If she was, she would have lied rather than tell him the truth.
“I washed ashore on a beach. There was a cave and a—”
“A tribute to the sun.”
“And cave paintings.”
“You saw yourself,” she says.
“Yes.”
“And what did you think?” she asks.
“I got off the bus at the wrong stop,” Dali says, but that’s too cryptic. He follows up with, “It’s not me. It can’t be.”
“Do you believe in prophecy?”
“Me?” Dali asks, pointing at himself in his spacesuit. “No.”
“Me neither,” Rose says. “Or I didn’t.”
“And now?”
“Now, I’m not so sure.”
“Come on. You’re better than this, Rose,” Dali says. “You’re a scientist. Look at the evidence. Form a hypothesis. Test your ideas. It’s not me. It can’t be. It’s a coincidence at best.”
It’s strange to talk to a floating brain with shoulders and arms, especially as her vocalization comes through his radio so there’s no sense of direction accompanying the sound. He’s learning, though, to associate the slight flashes and flickers of shapes running across her skin as accompanying her comments. They give him a glimpse into her thinking. Sometimes, there’s vigor behind them. Other words are accompanied by a rolling swell of stippled colors. This time, though, the shades are muted.
“How do you explain it then?” she asks.
“We see what we want to see. On Earth, people will burn bread—a type of food—and see the face of some ancient prophet in the crazy, scorched fibers. Don’t discount the ability of otherwise intelligent people to chase rainbows.”
“So the white figure?”
“White’s a color of convenience. Your medics use it to ensure they’re clean. White paint shows up best in the shadows. It’s an entirely predictable choice for your cave dwellers.”
“And the helmet?”
“The circle?” Dali says, correcting that point. “The halo? It could be anything. You’d have to ask them. It could simply be a point of distinction, a contrast to everyone else. It could be a gas bladder similar to the one that keeps you afloat.”
“So it’s not you?”
Dali says, “It couldn’t be. It’s a guess. No, it’s a longing. Your civilization is caught in endless cycles. It would be more surprising if there wasn’t a desire to break out. Hundreds of thousands of years ago, perhaps millions of years ago, someone painted that figure because they wanted something more.”
Rose says, “But you are something more.”
“We all want something more,” Dali says. “Intelligence demands more. Being alive demands more, but what we’re looking for isn’t out there somewhere. That’s the curse of intelligence—never being satisfied, always longing for something but not knowing what. To be content. To accept life for what it is rather than trying to make it something it’s not. That’s what we need.”
Rose laughs. It's something that comes across with surprising clarity in his Snoopy cap.
“You’re sure you’re not a prophet?”
“Oh, I’m sure.”
“And these?” she asks, directing the conversation back to the display case.
“These are the lies we tell ourselves,” he says. “That we’re important—more important than others. Each evolutionary branch has hundreds, thousands, perhaps millions of variations. There’s no one superior line. Yes, these are your common ancestors, but they’re the ancestors of the sky-whales and trees as well. And yet, this is just one shared attribute. I’ve seen another trait. One that’s even older.”
“Really?”
“The other species. Those in the spire.”
“The bipeds,” she says. “We call them prowlers.”
“You think you’re different,” Dali says. “But you both speak in the same way, with your skin changing shades. I suspect you share a common ancestor, one that predates the oldest one in this case. You’re both intelligent. You both talk in color. You must see that. For all your differences, you’re the same.”
“Are you absolutely sure you’re not a prophet?” she asks, chuckling. “Come. I have something to show you.”
Dali walks on. His steps are sluggish, but his power-frame carries him forward. Rose brings him to a halt by three large glass spheres of increasing size. They’re set on scaffolding several feet off the marble floor. Bundles of cables and pipes wind into various metal boxes beneath the spheres. A set of stairs leads up to the first glass bubble. It’s no bigger than a bathroom. The next is slightly larger. The third is about the size of the main cabin on the Magellan. A swarm of drifters fly around the contraption, examining various parts.
“What’s this?” Dali asks, taking a good look at the pressure tanks and pipes beneath the structure.
“Home.”
“What?”
“There are two sterilization chambers. Beyond that, you’ll find the atmospheric mix and pressure is the same as your suit.”
“I—I can take this off?” Dali says, stuttering. “They told me I couldn’t, that I’d die.”
“The composition of the final chamber has been modeled after the interior of your suit. My team assures me it’s sterile.”
She gestures to the stairs. Dali’s power-walker helps him climb. Metal grating passes beneath his boots. He steps into the first sphere. The curved glass closes behind him. Steam rushes from jets on the ceiling. He holds his arms out, turning slowly, wanting the jets to get into all the folds of his exploration suit. A fine mist beads on his visor.
As he stands there dripping wet, the second sphere opens. Dali walks forward, and another rinse cycle begins. There seems to be some kind of soap or disinfectant in the mix as bubbles form on his arms. After another rinse, a cyclone of air swirls around him, wicking away the water. Finally, the last sphere opens, and he walks onto a floor made from soft, padded foam. His boots sink slightly. Over the course of the three spheres, Dali noticed the pressure around his suit dropping, making it easier to move. Standing within the final sphere, he turns to Rose. She’s floating on the other side of the glass, watching him.
“It’s okay. We wouldn’t hurt you.”
Dali doesn’t have to do this. He could stay in his suit. According to Kari, he should stay in his suit, but the idea of being free, even if only for a short while, is overwhelming. It’s the weight, the sweat, the sense of claustrophobia from his helmet. It’s all too much. He punches commands into his wrist pad computer, powering down his life support. With both gloved hands planted firmly on either side of his helmet, he twists. The locking ring gives. Air hisses around him. Dali raises his helmet, breathing deeply. The air within the habitat is cool, moist, fresh. He pulls off his gloves, removes the power-frame and the backpack, but he leaves the rest of his suit on. Should anything go wrong, he wants to be able to react quickly. Deep down, he knows he’s kidding himself. If there’s a leak or if the structure fails, he’ll be crushed before he can react. Still, it’s comforting to have dropped the life-support unit. He unplugs the hoses and checks the CO2 scrubbers. They’re surprisingly clean.
Dozens of large square pillows have been placed within the sphere. Dali sits, bunching a few of them up behind him. The soft fabric presses against the curved glass.
“Thank you,” he says, lounging on the pillows and getting comfortable.
Rose raises her hand. As she lowers it, the glass darkens, mimicking the fall of night, something that never happens on this planet. Dali’s tempted to pull off his Snoopy cap. His hair is oily and his scalp is itchy, but the tiny speakers in that cap are his only connection with this crazy world. He leaves his cap powered on but tucks the microphone down below his jaw so he’s not leaning on it as he lies on the pillow. Within a few minutes, he’s asleep.



Wreckage
Dali blinks in the morning light. The sunrise is beautiful, heralding the dawn of a new day. Clouds drift above the sea. Birds float on the breeze.
“I had the craziest dream,” he says, turning toward Sandy, only it’s not Sandy beside him—it’s his scratched, dented helmet. He sits up, muttering, “Not a dream… Not even morning.”
From where he is, Dali can see the alien ocean out through the pillars of the temple, across an ornate garden on the edge of the cliff. Further along the coast, rain soaks the land, coming in from the ocean in squalls. Dark clouds obscure the mountains. A flock of birds hunts a school of fish. They sail high above the sea. Occasionally, one of them deflates its flotation bladder and dives toward the waves, pulling up and skimming along just above the surface.
“How did you sleep?” Rose asks. “That’s the term, correct?”
Although her voice is kind, the sight of an alien drifter is alarming. To him, she’s semi-transparent. He can see the beating of her heart. Blue blood pumps through the arteries and veins sprawling over the tight bladder keeping her aloft. He wonders about what she and her kind can see. Which part of the electromagnetic spectrum is visible to them? Perhaps to them, their skin is a barrier. Infrared tends to augment heat rather than what humans think of as color. When Rose looks at other drifters, she probably doesn’t see the folds of their brains or the curl of their digestive tract, just the warm glow of their skin.
“Ah, good,” he says, trying to stay focused. He’s being polite.
On Earth, only a handful of creatures are transparent. When it comes to terrestrial animals, skin provides protection not only from microbes but from the harsh ultra-violet light of the sun. Even white light can damage DNA within a cell. On Bee, though, such biological shielding isn’t a factor. The infrared coming from Luyten’s Star is mild by comparison.
For some sea creatures, like tiny fish or jellyfish, being translucent allows them to avoid predators. Deep within the ocean, though, where the light seldom reaches, almost everything is transparent. On this planet, the vegetation is burgundy bordering on black, absorbing every last photon of energy to produce photosynthesis, but the sky-whales were a variety of grays. Bob was light blue, a color that doesn’t naturally appear in the foliage. His skin tone, though, is roughly the same as the orange haze in the sky. Perhaps, if they’re color-blind, prowler skin is easily mistaken for the background. They seem to be able to distinguish shades and patterns. Rose has clear, translucent skin. She seems to sense him staring. Her tunic changes color, hiding her organs behind a veil of soft pink.
Dali leans back on one of the large pillows.
“We’ve finished recovering your spacecraft,” Rose says.
“You’ve what?”
Dali leans out, pushing his hands against the smooth glass and looking down at the marble floor. The drifters have arranged the Ranger like a three-dimensional jigsaw puzzle. Bits and pieces lie scattered over an area three to four times the size of the actual craft. It’s as though the vessel has been dissected. Various sections have been grouped together, lying next to each other in a methodical manner. The shattered windshield has been placed next to twisted metal from the fuselage. Heat-shield tiles have been stacked to one side. The metal trusses and crossbeams that provided the craft with its delta shape have been carefully positioned. The control panel and cockpit seats are stacked on a flat section of the flight deck that survived the explosion. The tail fin is largely intact. It stands alone, rising up from the marble floor at the rear of the dismembered spacecraft. The paint has been singed, but the UN logo is still visible.
“Oh, this is wonderful,” Dali says, getting up off his knees and to his feet. He picks up his gloves. He’s weak. His movements are slow and cumbersome. The intense gravity on Bee has caused him to burn through the meager fat stores on his body.
“Are you sick?” Rose asks.
“Hungry,” he replies, connecting life-support hoses to his suit. He struggles to get the pack on his back. 
“Your metabolism? What powers your body?”
“Food,” Dali says, suiting up. “But you’re not going to find a cheeseburger and fries within a dozen light-years.”
“We can synthesize many things. It may be that we can synthesize what you need.”
What does Dali need? At a chemical level, he has no idea. Food is a convenient catch-all, but the actual details of what it entails escape him. Wasn’t it British sailors who suffered from scurvy because they lacked vitamin C? What are vitamins? How is he going to get Rose to synthesize something he can’t even describe, let alone define? Sugars, proteins, carbohydrates, fats? He’s pretty sure they’re simple enough but he has no idea about their chemical composition.
Dali seats his helmet, feeling hopeful as he says, “I had protein bars on board the Ranger. Some of them may have survived.”
He steadies himself, leaning his gloved hand against the transparent frame. The door to the middle module opens. Dali steps inside. The glass slides closed behind him. It can’t be glass as such, though. Glass wouldn’t be strong enough, but his three-compartment home doesn’t look as though it’s built from plastic. Each glassy wall is easily three inches thick, distorting the light that reaches him. The pressure builds, causing his suit to crinkle. The next clear glass door slides open and he steps into the outer hatch. The final door is already open, allowing him to walk down the steel grates to the floor. He keeps a steady hand on the rails. For creatures that float, Rose and her team of scientists have an acute awareness of what’s needed for a biped like him.
Rose descends beside Dali.
He crouches, examining a piece of burnt plastic. The black coating has melted into the foam, crushing it, but he recognizes it as part of an armrest. Nearby, the smooth curve of the nose cone sits on the marble floor.
The front landing gear is set beside the nose cone. Although NASA never imagined airports on an alien world, they thought the crew could target dry lake beds or rocky deserts as landing zones. Within the housing, there are layers of lightweight material, bits of torn gold foil, matted thermal insulation, wires and hydraulics. The suspension is ridiculously oversized compared to the wheel. It’s no wonder this survived the breakup. It’s designed to careen across rough ground.  
Rose says, “We’ve never had to engineer a craft for spaceflight. It’s interesting to see your approach. The insulation layers and the way you’ve catered for radiation and micro-meteor impacts in the hull have been of special interest.”
Dali walks around the wreckage. His mind is overcome by a sense of nostalgia. This was his whole world—one, solitary spacecraft. Now it lies broken on the floor. It’s difficult not to feel disheartened.
A set of cabinets has been abandoned on the marble. They’re lying on their side. The shiny aluminum doors that once faced forward are now scorched and burnt, having been turned upward, facing the roof of the old temple.
“This,” Dali says. “I think this is the storage lockers from beside the airlock.”
Rose follows his lead, coming over beside him. Behind her, several other drifters float higher up, carefully watching his motion. They’re holding what appear to be tablet computers, only like the microchips he saw in the village, they’re circular rather than rectangular in shape.
Dali tries to open one of the cabinets. His gloved fingers can’t pry the panel loose. Another drifter flies in, racing down with what looks like a cutting torch. Dali steps back. The drifter fires up his torch and burns through the thin sheet metal. After prying it open, he retreats, leaving Dali to explore.
“Okay. These are the HALO packs. This is what I used when I bailed out. It contains a parachute, life jacket, life raft, things like that.”
“I’m not familiar with those terms,” Rose says.
“A parachute is a carefully designed canopy catching the air. It slowed my fall. It’s a lot like the webbing the prowlers use when they fall, only much larger.”
“Interesting.”
“These are low-tech devices. They’re simple mechanical items. They saved my life.”
The drifter with the cutting torch sees Dali turn his attention to the next cabinet. He flies in and clears away the twisted wreckage, allowing Dali to open it.
“Protein bars,” he says, feeling his heart leap in his throat. “This is what I eat!”
Rose and the others gather around. Dali grabs several of them, shoving them in his pockets.
“We need to clean them,” she says. “We need samples.”
Reluctantly, Dali surrenders his stash. She’s right. The wrapping on the bars is burnt and torn, exposing the protein-packed food to the microbes on Bee.
“Damn.”
“Do not worry,” Rose says. “We will isolate the key components and replicate them.” 
“To hell with thirty-two days,” Dali says, suddenly realizing he’s vocalizing his thoughts in response to Kari’s gloomy prediction. With food, water and a habitat, he can wait for months if not years for rescue. Deep down, though, he knows food buys him time, but the physics haven’t changed.
Rose is confused. “Hell?”
“Forget it. Long story,” Dali replies, walking on to examine more of the wreckage.
Although Rose never leaves his side, the other drifters around her race back and forth like bees dancing between a field of flowers and a hive.
“I sat here,” Dali says, standing behind the burned-out frame of a chair. Melted plastic has dripped from the support struts and springs, solidifying into a grotesque, surreal work of art. Salvador Dali would be impressed. Dali himself feels depressed at the sight of his spacecraft lying there in ruins. The thick webbing of his five-point harness has survived along with the chrome locking plates. The rest of the seat looks like it was made of wax and melted in a fire. He picks up the buckle, watching as it falls from his gloved fingers. In his mind, he’s expecting it to tumble as it did so often in space. Instead, it rushes from his hand, slamming back into the marble floor.
Everything’s wrong. Dali’s known this for some time. It’s not just that he’s stranded on an alien world. Nothing makes sense. Not Bob. Not Rose. Not the cave paintings. Not the exalted ruler. Not even the ruins of the Ranger. He feels as though he’s acting out a part on a stage, waiting for the final curtain to fall. This is a nightmare, but one from which he can never wake.
He wanders among the wreckage, distracted, feeling lost, abandoned.
The crushed remains of the external antenna are still attached to the torn wreckage of the fuselage. The dish is bent.
“I need to talk to the Magellan,” he says. “Please.”
Rose raises her three-fingered hand, wanting him to wait. She’s distracted. From what he can tell, she’s in discussion with someone, but not anyone near her. Dali can see stripes and shapes rolling over her skin, but his translation device doesn’t pick up her words and none of the other drifters respond. She must be on whatever equates to a conference call. It’s only then he realizes she’s at the forefront of the Beebs efforts to understand these strange beings from another star system. There’s no doubt the technology on Bee eclipses anything on the Magellan, and yet physics is cruel. It’s Earthlings that are in orbit, not the inhabitants of Bee.
He walks around the back of the carefully placed wreckage. The rocket engine bells are dented but recognizable. The spaghetti-like mess that is the turbo-pump fuel lines has been twisted and distorted.
Dali’s troubled, but not by the wreckage of the Ranger. Why aren’t the inhabitants of Bee in touch with the Magellan? They can talk to him. Why aren’t they talking to Sandy, Helios and Kari? Why should he even need to ask to talk to his ship?
One of the oxygen cylinders from the rear of the craft is intact. Rather than being used for air, it was used to oxidize fuel and propel the craft in space. Dali’s mind casts back to when he was in orbit, slowly spiraling in toward Bee. Helios said he was venting gas. Like a thruster firing slowly, that changed his orbit. Looking at the oxygen tank, Dali can see a long, smooth, curved dent running along one side of the cylinder. It looks like someone’s pushed a steel pipe into the metal, leaving a distinct impression easily four feet in length. The insulation has been stripped away.
There’s a crack in the cylinder near the outlet valve. Dali’s confused. This didn’t happen when the Ranger broke up. This isn’t the result of the spacecraft exploding as it hit the thick, lower atmosphere. Something punched through the hull, denting the tank as it passed through the Ranger. Whatever it was, the stress caused the weld near the valve to crack. That has to be the vent Helios was talking about.
With his boot, he shifts a battery cell on the marble. Something has grazed the electronic control board on the side of the housing, tearing computer chips from their soldered sockets. Like the cylinder, the damage runs in a perfectly straight line. It’s too orderly to be the result of the Ranger breaking up. He was hit by something small moving very fast.
Dali remembers the craft rocking just before he lost power. Standing there, looking out over the wreckage, he tries to picture where he was and where it felt as though the impact occurred. He turns, judging the distance and his memory of that sensation—if it wasn’t at this point, it was damn close.
He takes a closer look at the cylinder. His gloved fingers linger, touching the scraped paint. Rose is distracted. She’s conversing with someone, probably over a radio as she’s not facing any of the drifters. She’s animated, angry, pressing her point home, that much is clear from her motion and the flicker of shades running across her body. Rose drifts high above the wreckage, but she moves in swift bursts. This must be the alien equivalent of pacing the floor or perhaps hand gestures accompanying a passionate argument.
The other drifters, though, notice the movement of his fingers. Two of them descend. They’re curious about what he’s seen. Dali steps past the oxygen tank, dragging his gloved fingers along a nearby section of the hull. He steps over the hatch on the airlock, still running his fingers over metal parts, making as though he’s lost in thought. Dali is anything but lost. He crouches, looking at the broken remains of the microwave oven built into the back section of the cockpit. Dali doesn’t give a damn about the microwave, but he runs his fingers over the fractured safety glass. The plastic laminate has held the glass together, forming a spiderweb of splinters. He dusts the buttons, but it’s a feint. His mind is still focused on the oxygen tank.
The red flashing light on his HUD has barely stopped over the past few days. Everything’s being recorded, but will it be understood back on the Magellan? He wants to say something, but he doesn’t want to be overheard.
To his surprise, the tiny red dot changes color. It’s still blinking, but it’s green? Goddamn it, Kari. Some instructions would have helped. What does that mean? Green’s good, right? Or is he running out of storage?
Rose descends. Dali catches her motion out of the corner of his eye. Still playing dumb for the others, he picks up the melted remnants of the joystick used to control the attitude thrusters on the Ranger and shows it to her.
“Most of our maneuvers were preprogrammed,” he says, bluffing, trying to divert the attention of the other drifters from the oxygen cylinder. He’s hoping if he plays it cool, they won’t realize he’s noticed the impact that brought him down. He says, “If manual adjustments were needed, this is how we flew the Ranger.”
He holds up the joystick. A bundle of wires and plugs hang from the severed control.
“You have it.”
“Yes,” he says. Dali turns the joystick over in his hand. “This is it. We called it fly-by-wire, meaning a slight movement here will translate to the equivalent motion of the spacecraft as a whole. There were several settings, depending on whether you—”
“No,” Rose says. “You’ve got it.”
From the way she’s speaking, it seems she’s trying to hold a conversation on two levels. Although she’s talking to him, it’s clear she’s participating in some broader virtual meeting. She’s conversing with him at the same time. It seems even aliens struggle with multitasking.
“It?” he asks, trying to make his question as simple as possible, hoping for a clear answer.
She points at the ceiling. “The Magellan.”
“What?” Dali fumbles with his wrist pad computer, switching to the open broadcast channel. Back when the Ranger was falling from the sky, he relayed his comms through his abandoned flight suit. Even though that was the best part of a week ago, his exploration suit is still set to sync with a nearby booster even though that’s dead and gone. Now, with the flick of his fingers, it’s set to transmit directly. “Hello? Sandy?”
The reply he hears breaks up, coming in rough, punchy staccato, but he understands what’s being said.
“This—This—This is the United Na—United Nations starship Magellan. Identify yourself.”
“It’s me… Dali.” He looks down at the green light flashing on his HUD. “Is that you, Kari?”
“Wha—What?” There’s yelling in the background. Kari must have her hand over the microphone beside her lips but she’s still transmitting. “Sandy! SANDY! Get up here. I’ve got Dali on comms.”
“Kari,” Dali says, looking into the cold eyes of a drifter just a few feet away from him, watching him intently. “I’m here. I’m on Bee. I made it down to the surface. I’ve made contact. Twice!”
Rose flutters close to him, cutting in front of the other drifters. “You’ve reached them? Your crew?”
“Yes,” he says, even though his response goes both to her and the crew of the Magellan. Can they hear Rose? What will they make of his disjointed conversation?
The next voice to speak has the sweet, dulcet tones of an angel.
“Dali?”
“Sandy!” he yells within the confines of his helmet.
“Dali? Is it really you?”
Tears fall from his eyes, running down his cheeks. He wants to say yes, but he can’t. Dali understands this is more than a reunion. He’s a hostage down here. This is proof of life. Every word must be measured. Each phrase has to be deliberate. Everything he says has to communicate volumes more than the handful of words he speaks.
“It’s me,” he says, choking up. Dali looks out at the blood-red sky beyond the temple, hoping against reason to see a flicker of light reflecting off the hull of a starship thousands of kilometers above the surface of the ocean. “It’s really me. I’m as real today as the first time we met, standing on top of the Empire State Building.”
There’s silence for a few seconds. It’s a silence Dali knows all too well. The crew on the Magellan have cut the line. They’re hastily discussing his words, trying to decipher the cryptic meaning.
“I don’t understand.”
“Yes, you do,” he replies, feeling his heart sink. “Trust me.”
Dali knows what all this means—the ruptured oxygen tank, the busted circuit board, being given the chance to talk to Sandy—it’s all part of an elaborate lie. He’s going to die down here on Bee. He’s convinced of that now more than ever. The more he talks with her, the more he understands his fate is sealed.
Dali can’t help himself. He has to tell her. He blurts out, “It’s a lie! It’s all a lie!”
“It’s what?” is the reply from Sandy.
“A lie.”
“Dali? Are you still there?”
Dali wants to repeat himself yet again, but he doesn’t. The transmit light on his HUD is still showing green, but they can’t hear him. Another voice cuts through the speakers in his Snoopy cap. It’s Dali speaking, but he hasn’t said anything.
“It’s—It’s just so good to hear your voice again, Sandy.”



All the Lies in the World
“What the hell?” Dali demands of Rose, but he knows what’s happening. He’s merely seeking confirmation of his fears. She turns away from him. From the flicker of stripes and dots racing across her body, she’s talking to someone somewhere other than here. In the background, the conversation with the Magellan continues.
“We thought we’d lost you,” Sandy says. “I—I thought…”
“I’m here. I made it,” fake Dali says from somewhere beyond the grand Hall of Ages.
“No! Sandy,” Dali yells, looking up at the blood-red sky but knowing she can’t hear him.
“It’s so good to hear your voice again,” Helios says. His voice, though, sounds strained. He’s repeating the phrase the fake-Dali first said when communication was cut.
“No. Please,” Dali says, reaching for Rose, but she doesn’t answer him either. Dali falls to his knees on the marble floor. He leans forward, bowing his head. Tears fall to the inside of his visor. They roll down the glass, pooling in front of him as he sobs.
“We’re working the problem,” Kari says. “But it’s going to take time.”
“I’m okay down here,” fake Dali says. “They’ve built a pressurized vessel for me—a home. They can synthesize food.”
Helios says, “That’s really good to hear.”
That Sandy has dropped off the conversation is telling. She’s not coping. Does she know what just happened? The drifters cut his transmission before the word lie slipped from his lips. It must have been the surge of aggression in his voice. The sudden shift in tempo must have tipped them off. They were always going to do this. They were always going to take control of the conversation—it was just a matter of when.
Sandy must know. Regardless of how they’re impersonating him, they haven’t replicated his mannerisms. Sandy knows Dali far too well. If everything was fine, he’d be blathering on about the sky-whale that nudged him in the life raft or the way the trees lean toward the dim light of Luyten’s Star. Although he’d want to tell her about the cave and the village, it would be the quirky things that would bubble to the surface of his mind. He’d want her to understand the experience of living life on Bee. He’d linger on obscure points like the way the rain falls, as even a light shower comes down as though it were a torrential storm. He’d tell her about the living columns he found rising up beneath the water and the tingle he felt in his fingers when tiny alien fish darted within the palm of his gloved hand. He wouldn’t deliver sentences with just a few words. She must know it’s not him. She has to.
“They can help,” his impersonator says. “They have a plan.”
“What plan, Dali?” Kari asks. The way she says his name is patronizing. Perhaps he’s reading too much into the crackle of the radio, hoping she sees through the ruse, but Kari sounds calloused. “We’re moving out of range, swinging around onto the dark side. We’re about to lose you. What’s the plan?”
Fake Dali says, “They can’t get off the planet, but they don’t need to.”
“Go on,” Helios says. For Dali, it’s interesting to note they’re alternating speakers. They’re guarded, unsure of what’s being said by fake-Dali.
“You’re already off-planet. You can lower a cable. Build a space elevator.”
“Interesting,” Kari says, keeping the rotation of speakers going.
Sandy comes back on the line. “I don’t think that’s physically possible. On a tidally-locked world, there’s no geostationary orbit.”
“They tell me there are—we call them Lagrange points,” fake Dali says.
The real Dali cries, hoping against reason the crew of the Magellan don’t fall for the trap. His chest heaves. It hurts to hear them being drawn in like a big game fish on a line.
“Lagrange points are too far out,” Helios says, although being a doctor, it’s Sandy that would know such a detail. “The tensile force would snap any cable that long.”
They’re running a tag team, trying to stay ahead of an aggressive alien species that’s kidnapped and is impersonating one of their own—at least, Dali hopes that’s what’s happening. Even if they have seen through the ploy, what difference does it make? The crew of the Magellan is helpless. Dali’s at the mercy of his captors. The drifters are in complete control.
“They can help us,” faux-Dali says. That’s it, the real Dali thinks. Keep those sentences short and you’ll dispel any doubt in Sandy’s mind. He tries not to grin, realizing they’re probably struggling with longer, more complex sentences. Mistakes in those would be a giveaway. Maintaining this charade must be a technological nightmare. Sooner or later, they’ll slip up. As it is, he’s confident the crew will see through the deception.
“They’re going to send you the formula. You’ll need to mine nearby asteroids, but this will work.”
Sandy says, “We’re about to lose radio contact, Dali.” Her voice is flat. There’s no passion, no care, no concern. She might as well be reciting book titles in a library. “We’ll catch you on the next orbit.”
Dali feels hurt, but he understands. Sandy doesn’t offer a farewell. There’s no take care, no I love you. She knows they’re being played.
That there was no sign-off at all tells Dali they’re in shock. They’re not the only ones.
A few seconds later, his HUD indicator switches from green back to red. Whatever connection there was is gone.
Could a space elevator work?
Even if the drifters share their advanced material science with the crew of the Magellan, would Sandy be able to create a space elevator? The sheer amount of cable required and the need for flawless manufacturing is probably beyond the scope of what can be done on a warship. The mass required borders on that found in asteroid Kenshin itself. It would take years, not months. There’s no way the inhabitants of Bee are putting him on a space elevator. This isn’t about him. It’s about them.
Dali’s hands tremble, shaking within his gloves. Tears continue to fall onto the inside of his visor. As he kneels before the wreckage of the Ranger, he taps at his wrist pad controls, bringing up the environmental panel. A couple of swipes and he reaches the air purification and recycling system.
Current Settings:
6 PSI —300 mm Hg
55% Oxygen
45% Nitrogen
“Thank you, Helios,” he whispers, dragging the dial for oxygen back toward zero. The control is in the shape of a semi-circle. As his finger winds the virtual curve back, the color fades from green to yellow, then orange, and finally a deep red. As the percentage of oxygen falls, the nitrogen rises until it reaches 100%. With both oxygen and nitrogen showing red, there’s no doubt about what will happen next.
New Settings:
6 PSI — 300 mm Hg
0% Oxygen
100% Nitrogen
Confirm? Yes / No
Of all the user interfaces NASA had to skimp on, why this one?
Yes should be on one side of the screen. No on the other. Instead, they’re bunched up together. Each word is barely the size of his outstretched gloved fingertip. Dali figures no one ever anticipated a stranded astronaut committing suicide by asphyxiation.
Is Helios right about breathing pure nitrogen? How does he know? Who on Earth—literally—thought to tell him this? Is it really painless? Is it as quick and easy as falling asleep?
To anyone else, this would seem like defeat, but for Dali, it’s an act of defiance. They’re going to kill him anyway. Oh, they might keep him around for photoshoots while it’s convenient to deceive the crew of the Magellan, but they’re not going to let him talk to anyone again. He’s a dead man. 
If he could, he’d wipe his eyes. Mucus seeps from his nose, running down and around his quivering lips. This is it. This is the end.
As he understands it, his suit will continue to function after he’s dead. It’ll keep recording and sending results. From what he can tell, the Beebs weren’t aware of the way his suit transmits metrics and data to the Magellan. Regardless of whether he or fake Dali was talking, his connectivity showed up as green. He suspects they only blocked his audio, probably because they didn’t want to alert the crew to the change in persona. What’s more, it’s no mistake the crew of the Magellan avoided all mention of the backchannel. Dali’s not sure how much got through or whether his suit transmits the oldest or newest recordings first, but something made it through—he’s got to believe that. The green flashing light means Kari’s got at least some information to work with. If he’s dead, the Beebs will shift their attention elsewhere. There’s a fair chance more of the recording will slip through undetected. And if Dali’s dead, Sandy will back off. As much as he doesn’t want to admit it, Helios is right. Dali clouds her thinking. She needs clarity, not emotions driving her decisions. All Dali can do is simplify the equation for her.
Dali doesn’t want to die, but living is an illusion. They’ll kill him as soon as he’s outlived his usefulness. He’d rather die on his own terms. He’d rather die giving the crew on the Magellan a fighting chance. He’d rather throw a wrench in the works and leave the Beebs scrambling to respond. For all their planning and deceit, they won’t see this coming.
Dali’s hand flexes within his gloves. He reaches for the Yes, preparing to push it with his index finger.
Rose drifts down next to him. She doesn’t seem alarmed. If she knew what he was doing, she’d rush to stop him, but she doesn’t.
“I’m sorry,” she says, and he pauses, looking up at her from behind bloodshot eyes.
His finger hovers above the button.
“The translator,” she says, pointing to the alien communication device hanging from a Velcro strap on his breastplate. It’s changed color. Whereas it was a dull grey by default, it’s now a deep red. “I thought you might want to talk. They can’t hear us. There may not be much I can do for you, but I can give you some privacy.”
Is she lying to him? If she is, what difference will it make? She wants him to trust her. He feels betrayed. Dali doesn’t want to die, but he’s helpless. Ending the charade is all he can do. Rose, though, seems to be offering more. Is she genuine? Can she really help? Will she?
Dali wants to shut her out. He wants to scream at her. He’d like nothing more than to lose himself in a fit of rage. If he does that, though, he loses the ability to learn more—and learning more about his captors will help his crew. That damn nitrogen is going to have to wait.
“I know this is difficult,” she says. “Would you like to talk?”
Rose gestures for him to follow her outside the hall. Her motion is symbolic. They could talk right here, but going somewhere else, even if only nearby, feels private.
Rose wants him to trust her. Dali’s not sure he can. Does she trust him? Trust is the only commodity Dali has of value. It’s all he has to trade. She could betray him, but what would she gain that she doesn’t already have? If anything, he’s the one that stands to gain, as if she trusts him, she’ll tell him what’s happening and why.
He nods.
Dali’s not sure if Rose can read English. He swipes the panel away, clearing the control, not wanting her to see he has the option of committing suicide. Even though it seems like a way out for him, he doesn’t like the prospect of his body being subject to an alien autopsy and ending up in a bunch of specimen jars.
In the oppressive gravity, it takes considerable effort, but he gets to his feet. His power-frame activates, allowing him to walk across the marble floor to the grassy field looking out over the ocean.
Rose drifts beside him.
He starts with a simple point, something he’s already accepted. Dali wants to see if she’s going to be honest with him.
“Even if they build a space elevator, they’re not going to let me go, are they?”
“No.”
“Why?”
Rose gestures to the rugged coastline. “You have to understand their position. Our world is a prison. Oh, it might not look like it, but we suffer from boom and bust cycles.”
That she said their position and not our position is interesting. From what he can tell, she’s been in some kind of project meeting. Whatever was being discussed, it seems she was fighting for him. She got the radio channel with the Magellan open, even if only briefly. It seems she’s part of a bigger First Contact team being run by the Beebs, and they don’t always agree. 
“Is that why you fight with the prowlers?” he asks, aware the small, flashing red light indicates this conversation is being recorded, ready for transmission to the Magellan. Sandy and Kari are going to love this interaction. It’ll help them understand the motivation of these creatures.
“They breed too fast,” Rose says. “We can regulate our cycles. If left to themselves, they have clutches of three, five, eight children at a time.”
“And that’s not sustainable.”
“It leads to fights,” she says. “And not just with us—between themselves. Poverty drives them to war.”
“And war?”
“War is cruel.”
“But you bombed them,” he says. “I saw you. You dropped bombs on their homes. Bombs are indiscriminate. They care not for good or bad. All they do is destroy.”
“It’s needful,” she says.
“Is it?”
“I would expect you would understand,” Rose says. “On your planet, there are wars. We have heard of your one, two and three great wars that spanned the entire world. How many died in those wars?”
“Hundreds of millions. Billions,” Dali says.
Grass sways beside his boots. Sky-whales drift by several miles off the coast. The distant sun sits low on the horizon, perpetually locked in a magnificent sunset that never changes. The clouds high in the stratosphere have lit up in golden yellows and pinks. There’s a tinge of dark blue beyond the snowcapped mountains. On Earth, this would signal the coming night, but not on Bee. 
“What are your wars fought over?” Rose asks, using her wing flaps to hold herself stationary in the outdoor breeze.
“Same as yours—superiority,” Dali replies. He’s choosing his terms carefully. This isn’t a word an Earthling would use, but it’s true nonetheless. “Oh, we tell ourselves our wars are just, but they’re not. We avoid just wars, leaving the downtrodden to suffer. But if resources are at stake or our superiority is threatened, then it’s a just war—or at least that’s what we tell ourselves.”
“It seems we are alike,” Rose says.
“What I don’t understand is why you’d declare war on us?”
“You?”
“You shot down my spacecraft.”
Rose says, “You don’t understand. You can’t.”
“Try me,” Dali says, turning toward her. “What don’t I understand?”
“We have waited for so long. We have watched your world from afar, curious about the life down there. And not just us. There are at least seven other species on similar cold eyes scattered throughout this spiral arm. The most distant is four hundred and eighty of your light-years away. Four hundred and eighty! What was your species doing four hundred and eighty years ago? Because they’re waiting for you. They’re still waiting. They’ll continue waiting.”
Dali is silent.
Rose says, “I’ll tell you what my species was doing over a million years ago—looking for you— anyone like you. Looking for someone that could escape the chains of gravity. Hoping someone like you would free us from these bonds.
“For what seemed like an eternity, our telescopes measured the starlight filtering through your atmosphere, hunting for the telltale signs of an industrial civilization. All we could detect was algae blooms and forest fires, geothermal activity and pollen caught on the wind. We watched the seasons come and go, alternating between north and south in a way we would never experience. Glaciers advanced and retreated. We gave up hope more than once. Throughout so many generations, we stared, wondering what kind of life had evolved on that distant blue world. We prayed for intelligence to arise.
“And through it all, we fought with each other. Empires rose and fell, crumbling under their own weight like the temples we built around us. We tried to live in peace, but war was our only constant. And…”
“And?” Dali asks, seeing she’s lost in thought.
“And then the chemistry in your atmosphere changed.”
Rose pauses. Dali’s become so familiar with the flicker of patterns rippling over her otherwise transparent body that he can sense the rhythm of her thinking. He anticipates her response as another surge of patterns appear on her skin. The translation unit converts them into words and transmits them through to his radio. 
“At first, we assumed it was some seasonal variation we didn’t understand—only it persisted regardless of summer or winter. Nitrogen dioxide was a big clue you’d reached an industrial age. The increase in carbon dioxide was well beyond our models for natural sources like volcanos. Someone was burning something down there—in vast quantities. Over time, we observed an increase in ozone and methane, both of which cannot linger for any length of time without breaking down and forming other molecules. More and more complex hydrocarbons appeared. You were polluting your air.
“We turned everything we had at your planet. Hope flourished. For a while, we were united and at peace. Our savior was out there. So close. It was just a matter of time before you came here. We listened to your radio transmissions. No expense was spared to decipher them. We watched with excitement as you took one small step on your Moon.”
Dali asks, “Why didn’t you reach out to us? Why didn’t you tell us?”
“There’s too much at stake. For two million years, we have suffered in this dungeon, longing to escape. We’ve modeled every possible scenario. We’ve considered every kind of response based on what we could learn from your conflicting societies. We looked at your nature, at your tendency for war. We considered the odds and chose the option with the highest probability of success.”
“You remained silent as we approached,” Dali says, standing on the edge of the cliff with the wind pushing grass over his boots. “You played dumb.”
“We had to. We couldn’t stand being stranded here for another two million years! You have to understand. We won’t survive. We haven’t survived. The species you see now—the drifters and the prowlers—they’re not the ones who started this watch. Each time the cleanse comes, the results are horrific.
“Winnowing the population causes an evolutionary bottleneck. It’s become a selective pressure, shaping us, only it’s not survival of the fittest. It’s survival of the cruelest. We’ve lost so many creatures on this planet, including other intelligent species. In your history, your transmissions talk of a catastrophic meteor impact wiping out entire clades.”
“The dinosaurs,” Dali says, seeing sky-whales passing well beyond the coast, out over the calm ocean.
“When did that occur?” Rose asks. “A million Earth years ago?”
“Sixty-five million years ago.”
“Imagine if that happened every two to three hundred thousand of your years,” Rose says. “That’s what we face. The question we face is, what will be lost this time? This is what the prowlers don’t understand, what they refuse to recognize. We could wipe out both remaining sentient species. We could cleanse this world for millions, perhaps billions of years to come. They see it as a power grab. We see it as an extinction event. No. We must finish this. We owe it to the future.”
Dali is silent for a moment. He waits to see if she has anything else to say before responding with, “You were wrong about us.”
“What do you mean?”
“You looked at us as a species, as a civilization, but that’s not what you have out there.” He points at the sky, adding, “You’ve got a bunch of astronauts in orbit, not bureaucrats, not soldiers or politicians. If you’d talked to us… If you’d explained your position, we would have helped.”
“Would have?” Rose asks, picking up on the inherent meaning in his words.
“They know,” Dali says. “Oh, they’ll play along for a while, as long as they think I’m alive, but they know this is all a lie. They’ll never build that space elevator.”



Rose
The Magellan passes overhead every few hours, allowing the conversation to continue between the crew and fake Dali. There’s a pretense to the tone, even if the substance sounds legitimate. Both sides are testing each other, trying to probe deeper without making it obvious. Sandy’s calm when talking with his impersonator, far too calm. Even Helios is nice. With each pass, the tiny blinking light within his HUD shifts from red to green. As best Dali understands it, Sandy’s determined to get all that data before confronting the Beebs. She needs it to properly understand what’s happened down here. If he were in her position, he’d use the same approach.
Dali overhears them talking, but it’s frustrating not being able to reply. Most of the discussion is about bringing a nearby asteroid into orbit around Bee. At the moment, the asteroid is in orbital resonance with the planet, dancing just beyond the gravitational sphere of the cold eye. Helios talks about setting up an automated fuel refinery on the asteroid’s surface to power the engines that will push it into a transit orbit. Kari talks about the fabrication of the cable, asking technical questions about the fiber’s tensile strength and the manufacturing process.  
“We’re coming up on the terminator,” Sandy says. “We’re about to lose you again, but don’t worry, Dali, I’ll see you once more… on the Empire State.”
“Yes,” the fake Dali says, and the Magellan passes out of radio contact.
It’s a lie. She knows that. Why is she returning to that point? Sandy must know she’s not talking to him. Perhaps this is her way of telling the real him, they haven’t been fooled. But why use that phrase? Dali originally chose the term Empire State Building simply as a way of signaling an outright lie, but that can’t be what she means in reply. Why not tell him something else—something new? Dali feels disheartened. He’s powerless. Defeated.
Dali retreats into his glass cage, feigning the need for rest. Rose gives him some newly minted protein bars in a sealed container. He goes through the rigor of entry into the sterile dome, allowing the various airlocks to clean the thick material on his exploration suit. Jets of steam sterilize the outside of his exploration suit. Water drips from the thick material. Hot air swirls around him, drying him. It’s not unlike what he experienced on the Magellan as he took his first breath, only it doesn’t feel as though his life is being renewed. If anything, he’s exhausted by the effort.
Once Dali’s inside, he takes off his backpack, helmet and gloves. He leaves the umbilical cord attached to his suit, so his computer continues running. He needs Sandy to get that goddamn data. He wants her to hear what Rose told him. He only hopes none of the other drifters notice the connection is still active.
Dali ruffles the pillows around him, obscuring the cord, and munches on a protein bar. The damn thing tastes like soap, but it’s food. It’s a little sweet, which leaves him feeling full. If only he knew the molecular formula for chocolate, he could get Rose to make the bars a little nicer. If he were still in contact with the Magellan, he’d ask them to send it down.
“Would you like me to dim the chamber?” Rose asks, floating by. Her image is distorted by the thick glass. Her tunic is almost entirely transparent, allowing him to see the internal organs beneath her gelatinous flesh. It’s a sight he suspects he’ll never get used to. Humans are accustomed to looking skin-deep and no further.
“Yes. Thank you.”
Dali pulls the Snoopy cap from his head, scrunches it into a ball, and tosses it on the soft, padded foam surface. He’s done enough talking. It’s time to take control of the agenda. If they’re going to turn his habitat into a prison—or worse, a zoo—he’ll do all he can to frustrate them. Besides, he needs a decent night’s sleep if he wants to think clearly. He’ll wake when he’s good and ready, and not when someone feels like prodding the bars of the monkey cage.
Dali leans back on a couple of the pillows, closes his eyes and drifts off to sleep. Darkness brings relief. His stomach has shrunk over the past few weeks, leaving him feeling full with just a few bites of food. The illusion of being content allows him to drift into a deep sleep.
Dali wakes to a brilliant yellow light shining in his eyes. There’s banging on the glass, but it’s muted. He squints, looking past the glare of a flashlight. Dali bats at the air, wanting whoever it is to turn off the damn light. It’s strange, but several weeks on Bee has caused his eyes to adjust to the dim red ambient light. Anything bright is painful to behold.
Rose is on the other side of the thick sphere. She has her hands out, slapping them against the glass. Her arms and torso are awash with shapes. The colors are strident and clearly defined. The difference between light and dark is sharp. This is the alien equivalent of screaming. Dots and dashes, arrows and swirls run over her body in a flurry of activity.
“What?” he says, feeling groggy at his broken REM sleep. If he were on Earth, it would be about three in the morning. She points at his Snoopy cap lying on the foam floor, tapping the glass. Dali clambers forward over the pillows, wondering what could be so damn important. He almost pulls the umbilical power cord from his chest. He’s got to be careful not to disconnect it. Has Sandy got the entire data set yet? He hopes so.
Dali gives his oily scalp and scruffy hair a good scratch before slipping the Snoopy cap on. Perhaps he can get Rose to fabricate a bath, or maybe use the middle airlock as a shower? A warm shower. Ah, what a thought! A bath would be better. If he’s the main exhibit in this zoo, the least they can do is give him a hot bath to soak in. Besides, floating in water will provide some relief from the oppressive gravity.
With the cap in place, he can hear Rose.
“Suit! Get your suit on. Now. Get out!”
“What’s going on?” he asks. If it’s time to parade him before the grand supreme ruler again, that fucker can go to hell. Dali isn’t doing anything without a damn good explanation. This ape don’t dance without a banana.
“We’re under attack,” Rose says. “I need to get you out of here.”
Okay, that qualifies as a damn good explanation. Dali swings his backpack up and over his shoulders. He connects the air lines and fluid cooling pipes, securing them in place.
“Hurry!”
“I’m hurrying,” he says, double-checking his environment controls. It wouldn’t do to suddenly be sucking on 100% nitrogen while fleeing an attack. The swipe of his fingers brings the confirmation screen back into focus. Even though Dali hasn’t donned his helmet yet, he’s careful to hit No. His finger lingers there for a moment so he can visually confirm he definitely missed the stupidly close Yes option.
“Quick!” Rose yells.
Flashes of light tear back and forth through the temple. A firefight has erupted in the royal court. The odd stray shot hits various columns within the Hall of Ages, sending chunks of marble flying and leaving dark black scorch marks on the pillars.
Dali crouches to pick up his helmet. The foam floor within his habitat has a consistency that’s somewhere between a gymnast’s mat and a trampoline. Although it’s comfortable, he can’t move quickly. He should have put on his helmet before donning his backpack as it’s difficult to bend down to grab the helmet without losing his balance. Dali was too concerned about keeping his computer live in case the Magellan passed overhead. 
The rumble of an explosion rocks the habitat. A fireball rises from the end of the hall. Flames lick the ceiling, scorching the pillars. Black smoke curls along the roof and out into the sky beyond.
Dali panics, which makes it difficult to seat his helmet. It takes a few attempts. When he finally swings it around so he can see out through the faceplate, there are dozens of drifters firing on a wave of oncoming prowlers at the far end of the hall. Glowing bolts of lightning streak back and forth.
“Dali, please,” Rose says, pleading with him to hurry.
“My gloves,” Dali says, kicking pillows out of the way, trying to find his gloves on the floor. He grabs one and then the other. He slips them on and secures the locking rings. Dali’s unsteady on his feet. Adrenaline surges through his veins. He rushes forward into the middle airlock. No sooner is he inside than the glass door screams shut behind him. Instead of a gentle change in pressure, the lock is flooded with the regular atmospheric pressure on Bee. His power-frame takes up the increase in weight.
The hatch to the next airlock opens. The outer hatch is already open. All he has to do is get through and down the stairs, but he’s heading toward the approaching troops. Bolts of energy fly past him like lightning. Streaks of golden yellow cut through the gloomy half-light.
With his hands on both rails, Dali scoots down the steel grates that form the stairs. A shot deflects off the marble toward him, ricocheting off the smooth floor almost twenty feet away. It strikes the side of the stairs below him. Steam rises into the air. The metal melts under the intense heat. The steel frame supporting the handrail collapses, causing him to fall forward. The grate beneath him crashes to the ground, and he keels sideways. His boots slip, sliding toward the seething, boiling metal forming a pool on the marble. 
Dali grabs the remaining rail with both hands. He wraps an arm over the rail, desperate not to slip into the glowing molten steel. He scrambles with his boots. If the integrity of his suit is in any way compromised, the damage will cascade in fractions of a second. The external pressure on Bee will work its way through the seams and insulation. The soles of his boots are thick, but he’d rather not melt the vulcanized rubber and take a chance on them not holding.
Another bolt rips past his helmet. It passes so close he can feel the radiant heat through his visor. Dali swings around the bottom of the stairs. He tries to run, but running is impossible on Bee—for him at least. He doesn’t have the strength, the streamlined body shape of the prowlers, or the forceful wings of the drifters. For him, this is like running through waves at the beach. He pushes forward, but he’s wading rather than sprinting.
A stray shot strikes the glass enclosure. Instead of exploding, his habitat implodes in barely a heartbeat. The sphere is crushed by the unrelenting gravity and atmospheric pressure. The resounding shockwave scatters glass as fine as sand, taking out several drifters. With their flotation bladders punctured, they plunge to the marble.
Rose is over by the garden. She’s flashing colors and shapes, but she’s too far away for his translation unit to pick up on her words.
A gunship drops below the edge of the building. The roaring thump of its rotor blades flattens the grass outside, blowing Rose further away from him. Drifters in military armor hang from the open door, firing what appear to be Gatling guns. Hundreds of bolts streak across the floor. Smoke billows through the air, obscuring both attackers and defenders.
An explosion rips through the gunship. It’s been hit by a missile fired from outside the hall. Steel panels buckle. Flames surge through the fuselage. The craft spins away, falling over the edge of the cliff and plunging into the sea.
Dali darts between pillars, trying to make it to Rose and a band of ten or so drifters laying down suppressing fire. Those drifters near him are either dead or dying, lying on the floor in pools of brilliant blue blood.
He drops down off the edge of the temple into the grass. Although his power-walker takes most of the weight, it feels as though his knees are on the verge of buckling.
“Come,” Rose yells. “This way!”
“Where are we going?” he says, crouching as he rushes beside her, keeping the massive slab of the hall between him and the attackers.
“Anywhere but here,” she replies. “It’s a suicide attack. They’re throwing everything at us, regardless of the cost.”
“They want me,” he says, realizing he’s the prize.
“Apparently.”
Rose comes to a halt behind the hall. There are a bunch of smaller buildings between them and the forest, but the fighting is behind them. She’s donned one of the vests worn by the soldiers. Bulky pockets hide an array of equipment.
“See that small hut,” she says, pointing with her firearm extended toward a makeshift building with flimsy walls and narrow windows.
“Yes.”
“It houses the inhibitor—the device preventing you from talking to your ship.”
With that, she fires half a dozen shots in rapid succession. Glass shatters. Sparks go flying. The roof collapses. Smoke rises from the burning ruins. Several drifters flee, rushing for the distant trees.
“Be smart,” she says, leading him into a ditch for cover. “My people can track you. Any time you talk to the Magellan, they’re listening. With three detectors, they can isolate your location.”
“I get it,” he says. “They’ll triangulate my position.”
“You must stay offline,” she says, winding her way through the ditch with bursts from her wings.
“I don’t understand,” he says, crouching as the two of them rush along a dry creek bed. Pebbles slip and slide under his boots. Dali has his hands out, pressing against the rocks to maintain his balance. He lowers his head, wanting to keep his bulky helmet below the rim of the steep bank. “How can they hear me without your booster? They couldn’t hear me when I was in the life raft. How are they going to hear me now?”
“We never boosted your signal,” she says. “We didn’t want them to think we were interfering in any way. We simply focused the outbound signal at them. They responded the same way, locking in on this peninsula. What is the phrase you have about haystacks?”
“A needle in a haystack?” Dali asks in reply.
“Yes. Yes. Small stack. Easy to find,” Rose says. “We showed them where to look.”
She follows the bends and curves of the creek bed. “Use your time online wisely.”
Although there’s a danger of slipping, Dali focuses on his wrist pad computer. He holds the screen out in front of him as he walks on, switching between virtual panels and disables his transmitter. She could be lying, but he has no choice. He has to trust her.
“Stay close,” she says, reaching back and taking his gloved hand. This is the first time Rose has touched him. The fins located on either side of her head, slightly below her flotation bladder, drive her on. He’s surprised by the strength of each pulsing surge. As much as he tries to keep up, he can’t. His power-walker frame wants to maintain a steady tempo, but she’s strong enough to drag him on. From where he is, he can see other drifters moving up the hill and into the forest.
“Shouldn’t we be going that way?”
“It’s a trap,” she says, leading him down a gully toward the beach. “They’re expecting us to make for the trees.”
Long grass swirls in the wind. Rose is able to drop down below his height, shielding herself from the gale whipping over the slope. The gully opens out onto the beach. Dark, volcanic rocks line the foreshore. Beyond them, smooth white sand leads down to the water.
“Stay off the sand,” she says. “Your footprints will give us away.”
“I—I can’t go fast,” he says, letting go of her hand as he makes his way over the rocks. Although the rocks are big, they’ve fallen on different angles, making them difficult to traverse. Dali remains close to the steep slope leading down to the cove. Not only is he reducing his visibility from above, this allows him to push off the grassy bank and keep his balance. Those rocks facing the eternally setting sun have moss or lichen or something growing on them, making them slippery. He loses his footing a few times but doesn’t fall.
“Over here,” Rose says, staying close to the bank where she’s sheltered from the wind. A cliff rises from the sea, curling around the headland. There’s a cave. To get to it, Dali has to wade through the water. With one hand on a large boulder, he steps down into the sea. Fish dart around him. To reach the cave, he has to go deeper. It’s unnerving to be entirely submerged, but his suit holds. He continues on, buoyed by the water and feeling some relief from the oppressive gravity. His boots barely touch the bottom of the bay, but he gets enough grip to press on into the cave. Long thin seahorse-like creatures weave their way through kelp swaying with the current.
The surface seems a long way off, but he’s made it beneath the cliff. He pushes into the shallows and emerges from the water on a sandy beach at the rear of the cave. Red starlight glistens on the damp walls. Seawater drips from him. Tiny sand critters dart away from his boots.
“We’ll be safe here,” Rose says. “For now.”
“What is this place?”
“An old volcanic tube. It must have collapsed thousands, perhaps tens of thousands of your years ago.”
“And you’ve been here before?”
“It’s easy to reach when you can fly.”
“I bet,” Dali says, turning around and facing the entrance. He sits on the sand, feeling it shift under his weight. Smooth rocks and pebbles move beneath him as his suit settles. The air is still, allowing Rose to remain in place without using her wing flaps. She drifts down beside him, making as though she were sitting beside him but without touching down. Like him, she faces the distant sun.
“I come here when I need to be alone. When I want to lose myself in my thoughts.”
“I know the feeling,” Dali says.



Reason
Dali asks, “What’s the plan? Where do we go from here?”
“There is no plan,” Rose replies. The stripes and shades rolling over her body have lost their sheen. She’s sullen. She seems depressed.
“No plan?”
“For the first time in my life, I’ve got nothing,” Rose says through the translation device hanging from his chest. “It’s enough to get you to safety. As for the next steps, I just don’t know. I don’t know where we can go.”
Dali doesn’t say what he’s thinking, but that she used the inclusive pronoun gives him hope. It’s no longer just him alone on this alien world.
“Thank you,” he says. It’s difficult to accept there’s nothing else to be done. He feels as though they should be busy escaping, not sitting on the rocks and sand in a cave. Patience never was a strong suit for him. He wants to talk things through and come up with options, but Rose is subdued. She’s betrayed her people by leading him away from the rallying point in the forest. Dali wants to say, we’ve got to keep moving, but he knows it’s futile. For now, they need to hunker down. Moving around would leave them exposed to both sides. They need other options.
“What’s your world like?” Rose asks.
Dali understands what she’s trying to do. She’s distracting herself as much as him.
“Beautiful,” he says. “Colorful.”
“Color is something we haven’t understood. We’ve heard your people talk of reds, blues, greens and yellows. What are these?”
“They’re so amazing we take them for granted,” he says. “Oh, Kari could explain it better than I can, but our eyes sense light in three overlapping bands. Each range is slightly different. Our minds turn the black and white world around us into a kaleidoscope of color.”
“I know kaleidoscope,” Rose says. Her body bristles with symmetrical patterns and repeating shapes that come through the translation device as rolling static. “That’s a kaleidoscope, right?”
“Yes, but color is different. It’s a delight. Um, you have taste, right? When you eat something, you taste different things?”
“We have different tastes,” she says.
“And they’re enjoyable, but in different ways?”
“Yes, high-energy foods leave us buzzing. Slow-release foods bring warmth. Cold foods are refreshing.”
“Color is like that—but with light.”
“I wish I could see color,” Rose says.
“See this flag?” he replies, pointing at his shoulder. “The bars are two different colors—red and white. The stars are also white, but they’re set on a blue background.”
“That’s color?” she says, reaching out and touching at the fabric.
“What do you see?” he asks.
“I see shades—like those that ripple over my body. The bands—the lines—they alternate between the sand and the sun.”
“Yes,” Dali says. “The sand on your world is white, while your sun is red.”
“Huh,” Rose says. She taps the field of stars on the flag. “And this color? It looks the same as the bars, but darker.”
Dali says, “To me, it’s different. It’s not just darker, it’s an entirely different color—blue.”
“How many colors can you see?” she asks.
“I don’t know,” he says, surprised by the question. “I haven’t counted them.”
“You don’t know?” she replies, sounding genuinely shocked. “You can see all these wonderful colors, and you don’t count them? You humans really don’t like math, do you?”
“No,” he laughs.
“You don’t count much. We count all the time. Numbers are important—to us, at least.”
“We have three basic colors, but they combine to make hundreds of different colors with millions of shades. There are so many, we don’t have names for all of them.”
“Hah,” she says. “And all the animals on your world see color?”
“That’s the surprising thing,” he says. “They see different colors because colors aren’t real. They’re entirely subjective. Colors are created by our eyes. Cats have different eyes, so cats see different colors than dogs, who see different colors than humans. There are some animals that see far more colors than we do. Ah, there’s a type of shrimp, a tiny sea creature that has sixteen different color receptors. They see colors I can’t imagine.”
“You see colors I can’t imagine,” Rose says.
“Your flotation bladder,” Dali says, twisting on the sand and pointing above her head. “It’s got a red hue, fading to pink.”
“Is that significant?” she asks.
“It’s beautiful,” Dali says. “Most of your kind have bladders that are grey or slightly orange. But red suits you.”
“Why’s that?”
“Because, on my world, it’s the color of a rose.”
“I like that,” she says, twisting in the air.
Dali asks her, “What do you see?”
“If I see what you call color, then it’s only one color. I see shades of a single color, I guess. Color—actual color—your colors—must be stunning.”
“They are.”
For the first time, Dali sees Rose as something more than alien. He sees through the membrane of flesh, beyond her dark eyes and bundles of nerves leading back into her head. He sees more than the pulsing of blue blood surrounding the folds of her brain. He’s no longer repulsed by a creature that, to his mind, looks partial and incomplete, translucent and terrifying. He sees her for what she is—a sentient being. More than that, he sees her curiosity, her intelligence, her care and concern.
Back in the Hall of Ages, this was a job for her—a project she’d worked on for most of her life. At some point, that changed. It seems he’s not the only one that was lied to yesterday. When he was played by fake Dali, it seems so was she. Rose must have been frustrated, angry at what happened. When the attack began, she knew what she had to do—she had to free him. She gave him the ability to talk to his ship. She led him to safety. She’s done all she can to help him, not because she had to, but because it was the right thing to do. And now, the scientist in her is enjoying her newfound freedom. As she drifts around in this cave, she has the chance to learn, not interrogate. There’s no agenda here beyond understanding.
“Does it bother you?” he asks.
“Yes,” she replies. Even though the context has changed, they both know they’re not talking about color anymore. Rose says, “I’m sorry.”
“They lied to you,” Dali says.
“I know.”
“Do you know why they lied to you?” he asks.
“No.”
Her tunic brushes against the ground as she comes lower, moving closer to him. It’s probably subconscious on her part in that she hasn’t noticed. Given what he’s seen of drifter culture, touching the ground is something to be avoided. The ground is for prowlers and inferior species, and yet here she is, conversing with a ground-dwelling being from another world. She no longer cares about pretense.
Dali thinks carefully about his words.
“Because someone lied to them, and they believed it. That’s how lies work. Lies are a virus spreading through the population—only they’re comprised of concepts rather than fragments of DNA. Lies have a lifecycle—you hear, you wonder, you’re convinced, and finally, you speak—you perpetuate that lie by telling someone else.”
Rose repeats his logic back to him, adding a final point. “You hear, you wonder, you’re convinced, and then you speak—you never question.”
“You never question,” Dali says, liking her insight. He leans back on the sand, allowing it to run between his gloved fingers. She’s right.
“We’re good at fooling ourselves, huh?” she says with a ripple of shapes and shades being converted to words and transmitted to his Snoopy cap. The process is so seamless he’s come to enjoy how her words are accompanied by a flurry of patterns on her skin.
“We are,” he replies. “I think we want these things to be true. It doesn’t matter what the lie is—deep down, we’re primed to believe in something.”
“Anything,” Rose says. “I so wanted to believe in salvation coming from Earth, I blinded myself. Oh, I was quick to criticize the religion of the prowlers, but I was no different.”
For Dali, her honesty is refreshing.
She says, “Our team thought you died when your spacecraft broke up, but it didn’t matter. It was worth it to get our hands on your technology—to learn more about you.”
Dali chuckles. “I bet it was a surprise when you found out we’re so far behind you guys.”
She follows her own train of thought. “When news came through of a survivor, all I could think of is that we had to get you. I had to see you for myself. It didn’t matter about the cost. It didn’t matter what we’d done to you.”
She reaches out and rests her hand on his, adding, “I’m sorry.”
“I know.”
“I want to shout at them,” Rose says, squeezing his hand. “I want to scream at them. We betrayed everything we held dear just for the chance of a specimen. We sold our integrity for a lie.”
“Intelligent species,” Dali says. “We’re never as smart as we think we are.”
“No, we’re not,” she says, becoming animated and waving her hands around as she floats there beside him, awash with stripes and colors. “If anything, I think our advances hide our stupidity. We rely on the past. Others developed our theories. Others designed our computers. Others built our machines. Others crafted our society. As for us? We arrived and, without any effort, all this was given to us. And we have the gall to think we’re special, that we deserve the luxury of our lives. We’re privileged in time, that’s all. We’re no smarter than those that came before us.”
“We’ve climbed on their shoulders,” Dali says.
“We’ve floated on their clouds,” Rose replies.
“It makes me sad,” Dali says, stretching backward, trying to get comfortable. His gloved fingers push through the pebbles and sand.
“How so?”
“Our worlds are not that different. Oh, biologically, they are, but we both use science rather than listen to it.”
“Reason should be slave to no one,” Rose says.
It’s an admission of what went wrong. Instead of being part of a scientific project, she allowed herself to be part of a political machine. Oh, it’s too late to help him, but he accepts her point. Few people—alien or otherwise—ever admit they’re wrong, let alone take steps to change. Rose is contrite. He likes that. All too often, greatness is measured by achievement instead of character. By leading him to the cave, she’s defying her own people. They’ll make her pay. Her career, her life’s work, is over, but she’s no longer a slave. 
Dali nods within his helmet in agreement.
“What’s the cycle?” he asks, remembering the religious terminology used in the city spire.
“You’ve seen our world, our architecture. There are always circles—in everything we do.”
Dali says, “A circle has no beginning or end.”
“A circle repeats,” Rose says. “It loops around, again and again.”
“Like this,” Dali says, sitting up and pointing at the translation device Velcro’d to his suit.
“Yes. Our world is a circle of mountains bordered by ice on one side and the ocean on the other. Circles are prophetic. What has been will be. It must seem strange to you, but our world is governed by cycles. At times, the prowlers prevail. At other times, we prevail.”
“And the cleanse?” Dali says, feeling he knows where this is leading even if he doesn’t understand the mechanism yet.
“The cleanse completes the cycle. Our world is fragile. It’s held in balance by our sun. When one faction or another means to upturn the order of things, they breech the glaciers.”
“The lakes beneath the ice,” Dali says, pointing at the wall of the cave. “On the other side of your world.”
“Yes. They’ll flood this sphere.”
“They’re going to kill everyone—including themselves.”
“Such is the cycle,” Rose says. “We will do all we can to stop them, but the madness will win. It always does. It sets back progress for what would be hundreds of thousands of your years.”
Dali sits forward. He rests his arms on his knees and hangs his helmet on his forearms. “And the cave paintings?”
“Some say you’ll bring the final cleanse. Others say you’ll stop the cleanse.”
“And you?” Dali asks. “What do you say?”
“I say, you give us a chance at sanity.”
“I like that,” he says, turning toward her.
“Where are you from?” he asks, wanting to learn more about her. “Where were you born? Where were you raised? What got you into this whole crazy thing?”
“We saw you leave,” Rose replies, ignoring his question, but not out of anything other than a desire to advance the conversation. Dali can sense that in the way she meanders through her thoughts. “We didn’t see you lift off your planet, but we saw the engine plume as you left orbit. We watched as your spacecraft slingshot past your gas giants. I wasn’t born yet, but my grandparents saw it. They loved talking about The Grand Coming.”
“They believed it, huh?” Dali says.
“Yes. They believed the lie,” she says. “That nothing else mattered. All anyone cared about was the coming.”
“I guess I’m not the prophet you thought I was.”
“Nope,” she says. “And that’s a good thing.”
“It is,” he says. “You know, I wasn’t born back then either.”
“You weren’t?”
“No. I was born on the way here—in a glass tube. I’m a clone. I’m a replica of some other Dali from long ago. He’s dead now. He sent me here.”
“That is fascinating.”
Dali doesn’t quite see it that way. He says, “Creepy.”
“Not creepy at all,” Rose replies. “Magnificent!”
There’s silence between them for a while before she asks, “How long have you?”
“How long have I been alive?” Dali asks. “Maybe four or five of your revolutions.”
“That’s all?” she asks, shocked. Rose swings in front of him, grabbing him by the shoulders. Her cold eyes stare at him, piercing through the thin glass visor that separates their worlds. She’s not angry or aggressive. She’s over-excited. “Really?”
“Really.”
“Not years? Not your years? Our revolutions?”
“Your revolutions.”
“You’re so young,” she says, letting go of him and drifting back over the water. “On our world, you would still be in a nursery.”
“On my world, I wouldn’t even be able to walk. I’d be years away from talking.”
“How?” she asks. “How is this possible?”
“I was grown in-vitro.”
“In glass,” she says.
“Yes.”
“We’ve done something like this,” she says, “but we never thought about using it for spaceflight.”
“It’s a question of resources,” Dali says. “Cloning mid-flight keeps the mass needed as low as possible. It reduces the need for life support, food, and energy, things like that. On a journey that spans generations, we only ever needed the last generation to make it here.”
“That makes sense.” 
Dali is impressed she knew terms like in-vitro as, even on Earth, it’s an obscure concept.
“So you studied all this stuff?” he asks. “I mean us, our ways, our culture, our world?”
“I’m fluent in five of your languages—English, Chinese, German, Russian and French. I’ve written several research papers on the interpretation of Earth’s history and your desire for exploration. I’m currently—”
From the rocks near the front of the cave, a fire bolt explodes, ripping through the still air. The flash of yellow is like the glare of Earth’s sun reflecting off a mirror. Dali feels a wave of heat wash over him. He moves on instinct. The blast has already sailed past him, but he reacts, wanting to seek cover from a danger that has come and gone in a fraction of a second. Blue blood sprays out across the cave walls.
“Rose,” he yells.
Pebbles shift with the sand beneath his boots as he scrambles over to her.
Rose lies strewn on the rocks. Blood seeps from her torn flotation bladder. Her dark eyes stare blindly at the rocky ceiling. Her arms twitch. The blast skimmed the top of her head, leaving a dark scorch mark on her pale flesh.
“I—I—I,” she stutters. Flashes of black roll across her body and along her arms. Her wing fins twitch, trying to take flight, but they rely on her weight being supported by the torn gas bladder.
Prowlers climb around the walls, moving toward the back of the cave. Their slim, pale bodies hug the rocks.
Dali grabs the gun from the pouch on Rose’s tunic. Rather than being set at a right angle, the grip leads almost directly into the barrel. If there’s a safety, it’s not obvious. Dali extends his hand, pointing it at the advancing troops. He squeezes and a super-heated plasma bolt shoots into the distance, striking the cave wall. The rock there glows red hot.
Prowlers continue to creep forward, alternating their advance. If Dali points at one cave wall, they clamber over the other. More of them approach from beneath the sea. Their distinct head-bumps rise from the water before hiding behind boulders.
“Stay back,” he yells. If they understand the colors and shapes rolling over the translation device on his chest, they ignore his warning. He fires several more shots, but his aim is lousy. There’s a slight recoil. Without understanding how to aim one of these guns, he’s firing wide and high. Molten rock drips from the walls, but no one fires back at him.
A hand reaches for his leg, touching at his suit.
“Please,” Rose says. “Don’t.”
“I’m not going to let you die,” he says as the prowlers close to within ten feet, hiding behind boulders scattered throughout the cave. They’re bold, daring him to take a shot, stepping out from behind the rocks and darting into the shadows. If he fires one way, they rush him from the other.
A boat circles out beyond the cave, kicking up waves, waiting to come and get him.
Dali does the only thing he can. He turns the gun on himself. Emotions well up within him, choking him. He feels lost, helpless. His fingers shake. He’s got to do something. He can’t accept being taken hostage again.
He points the gun at the side of his helmet, yelling, “I’m warning you. Get back!”
Already, he can see prowlers creeping out of sight beyond the peripheral vision allowed by his helmet. They’re out-flanking him. If they rush him, they could pull his arm away. He switches, holding the gun in front of his chest. He’s got the barrel directly beneath the rim of his helmet, pointing up at the faceplate. Dali doesn’t need a headshot to die, just a slight crack in the glass. If the integrity of his helmet fails, he’ll be choked to death in seconds by the inrush of pressure from the alien atmosphere. He’s determined not to become a puppet of yet another warring faction on Bee.
“I will not be your goddamn idol,” he says. “Get back! Get away from us. I swear. I’ll do it. All you’ll have is a corpse.”
The prowlers step back, not far but enough to suggest they’re taking his threat seriously.
“I’m a dead man anyway,” he says. “Don’t you get it? I die down here! Regardless of what happens in your goddamn war. Come any closer, and I’ll die today.”
The boat enters the cave. Its motor is off. It drifts forward on its own wash, coming in toward the sandy shore. A prowler steps up on the bow. His height. He’s smaller than the others—the runt of the litter. There’s a scar on his shoulder. Dali recognizes him immediately.
“Bob?”
The hull of the boat nudges the sand, coming to rest a few feet away. Dali still has the gun in front of his chest, but his resolve is gone. His hand rests in his lap. The heat from the barrel scorches his white suit material, but he’s beyond caring.
Bob drops down onto the beach, using the wing-flaps between his arms to slow his descent. His bare feet sink into the sand. Dark shades run over his skin, forming a fountain of shapes that tumble down his arms.
“It’s me, spaceman.”
“What are you doing?” Dali asks, backing up on the rocks next to Rose. He shields her, keeping his bulky spacesuit between Bob and her. “I won’t let you take us. I won’t be the prophet of your religion.”
“No religion, spaceman. Reason.”
“What?”
“You were right. It’s reason we need. Please, put the gun down.”
Dali is conflicted. He wants to believe Bob, but he can’t. He raises the gun, looking at it, unsure what he should do next. Bob’s also holding a gun, but it’s hanging limp from one of the four arms dangling by his side. He drops his gun. It clatters on the rocks. Bob kicks it to one side.
“Trust, spaceman. Trust.”
Dali rests his gun on the rocky beach. With Rose lying there dying, he’s got nothing left.
“What is she to you?” Bob asks.
“A friend.”
“A friend? She is the enemy.”
“You’ve got this all wrong,” Dali says. “She understands reason.”
“Come,” Bob replies, reaching out a hand to help him up.
“Not without her. You’ve got to help her.”
Stripes ripple over Bob’s body, but they’re not picked up by the translation unit. They echo out across the other prowlers onshore. Those on the walls fall back, climbing out of the cave. Two more prowlers drop down from the boat behind Bob. They’re carrying a stretcher and what looks like a medical pack. They attend to Rose, lifting her onto the flat board.
“You’ve got to care for her—to heal her,” Dali says.
“It will be as you say, spaceman,” Bob replies, still holding his hand out before him. Dali takes Bob’s hand. Sand shifts beneath Bob’s feet as he pulls Dali up. “Come, we have much to talk about.”
“Where are we going?”
Bob rests his arm on Dali’s shoulder, saying, “To the Empire State, my friend.”
Dali’s eyes go wide.
“What?”



The Empire State Building
Rose is lowered to the deck of the boat on the stretcher. A medic cares for her, inserting the alien equivalent of an IV into her arm. He tends to the bleeding with what looks like spray-on-skin, only this is spray-on-veins-and-arteries. She must be on painkillers as she’s subdued during the boat ride. After a few minutes, her flotation bladder partially inflates, which he takes as a good sign.
“I’m okay,” she says as Dali drops down on a seat beside her. His bulky backpack has him barely on the seat, with just the edge of his ass cheeks resting on the foam. It means he has to support his weight with his legs rather than relax, but the mechanical frame helps take up the load.
“Sure you are,” he says, squeezing her hand and smiling.
The craft races over the water at high speed, accelerating as it skips across the waves like a flat stone tossed from a beach. Behind them, the fight continues. Explosions rise from the trees. Part of the temple collapses, with the roof caving in, bringing down the marble columns. Dust plumes billow into the air. Vapor trails reveal the path of missiles. Aircraft from either side engage each other. Countermeasures are deployed. Flares, chaff and decoys add to the confusion. The haze of war clouds the air. No one seems to be concerned by a small boat going the other way.
Out from the coast, the wind has dropped. The sea is as smooth as glass. There’s a gentle swell, but it only varies by a couple of feet over hundreds of yards, allowing them to power on in comfort. The hull of the boat taps against the water each time it comes down.
Bob walks back and sits beside him. He has the luxury of being able to sit properly. As Dali is perched precariously on the edge of his seat, his vision is limited. He has to twist to turn and see Bob as he speaks.
“She helped you?”
“She did,” Dali says. “She was honest. She cared.”
“And she gave you this?” he asks, lifting the translation device and looking at how it’s held in place on his suit by scruffy Velcro straps.
“Yes.”
Bob and Rose exchange a flurry of shapes. Triangles glide over their skin, transforming into rows of dots and arrows, rectangles and hollow circles. Swirls form, cascading and curling in on each other, wrapping around their arms in an intricate dance of light and dark. It’s as though a bunch of ornate, native Hawaiian tattoos have been brought to life. All Dali hears is the hiss of static.
“Hey, no talking behind my back,” he says, hoping that idiom communicates. Given the way he’s balanced on the seat, Bob could take him literally.
“It’s not rude,” Rose says.
“Your language is simple,” Bob says. “It’s straight. Flat. There’s only one dimension. Too many things must be put in a row. One must follow another. It is not so for us.”
“Our language is like your moving pictures,” Rose says. “We can say much at once.”
With that, they continue exchanging glyphs and symbols. There’s a beauty to the symmetry. Wave after wave of detailed patterns roll by.
“I’m convinced,” Bob says.
“By what?” Dali asks, curious about what could have been said that would overcome the possibility of elaborate lies being cast.
Rose says, “I gave him a detailed record of our encounter.”
“Including details that seemed insignificant but weren’t,” Bob says. “Details that convince me she means you no harm.”
“Like what?”
Bob leans close and taps the lower corner of Dali’s visor. His finger aligns with the now red blinking light indicating their discussion is being recorded.
“This changes in wavelength, but only when your spacecraft is overhead, does it not?”
“Ah,” Dali says, not sure how much information he should give away. “Yes.”
“She didn’t know. They didn’t know. You had them all fooled. They thought you were isolated, but you weren’t.”
“How do you know?” Dali asks, intrigued Bob has picked up on this.
“Her imaging. She showed me every detail she observed, regardless of whether she understood it or not. Very clever, spaceman. You were talking to your crew
in secret.”
“Not talking,” he says. “Replaying past interactions.”
“This is interesting,” Bob says.
“How does your language work?” Dali asks, pointing back at them. He feels uncomfortable giving away too much about human technology, even if it is antiquated by their standards. He’s shifting the topic onto something he wants clarified.
Bob leans back, pointing at Dali’s helmet. “I suspect our communication works much like yours. You may speak with acoustic waves, but your suit captures so much more. Does it not record images, sounds, temperature, pressure, radiation flux and magnetic fields?”
“It records information, yes,” Dali says, unsure what sensors are built into his exploration suit. “When the Magellan is in contact, that data is compressed and sent to them for analysis.”
Bob turns to Rose, shimmering with geometric shapes and speaking at the same time. “It seems we misjudged them.”
“It does,” Rose says. “They use technology to compensate for their physical limitations.”
“And this interaction?” Bob asks.
“It’s being recorded,” Dali says.
“Wonderful,” Rose says. “So they can see me? They can hear me?”
“They will,” Dali says. “Next time I connect.”
“Hello,” Rose says, mimicking the way he’s greeted her in the past. She waves to someone reviewing the recording at some point in the future. Rose says, “We’ve used such devices, but only for archiving research. Such machines are rare for most of us because of how we share imprints.”
Bob gets to his feet, patting Dali on his shoulder. “Well done, spaceman.”
The boat slows as it turns in toward the shore. Marshlands extend for miles. Their boat enters a broad delta stretching along the coast. The muddy ocean is replaced with crystal clear water as they follow a river inland. Trees hang over the shoreline. Fish are visible, swimming against the current. Smooth stones form shoals along the bank, marking how the river weaves back and forth, leading down to the sea. Ahead, a glacier descends from the mountains. It’s broad, spanning easily ten miles. The chaos of cold ice forms a stark backdrop to the lush coastal region.
The boat emerges into a vast lake fed by the glacier. Icebergs dot the calm waters. Their jagged slopes catch the rays of the alien sun, making them appear blood-red. Chunks of ice fall away from the bigger bergs, splashing into the lake.
The boat hugs the shoreline, never straying more than a dozen yards from the trees, keeping to the shadows.
Dali is mesmerized by the beauty of the alien landscape around him.
Large schools of fish dart away as the boat approaches. They ruffle the surface of the water as if ready to jump. Perhaps they’re spooked, expecting some predator approaching from beneath. The water is so clear they’d easily see an ambush, and yet they’re nervous. For them, instinct overrides reason.
Birds fly in flocks, but instead of adopting a V-shaped formation, they’re single file. The line they follow, though, curls with thermals rising out over the land. It’s as though the birds are following an invisible escalator in the sky.
The boat pulls in under a grove of trees, gently nudging the bank. One of the prowlers ties the boat to a trunk. That there’s no dock, no buildings, and only a barely trodden path doesn’t inspire confidence in Dali.
“Come,” Bob says, dropping down from the boat with his arms wide and his wings extended. For Dali, it’s not quite as easy. He sits on the side of the boat with his boots dangling. He tries to position himself so his life-support backpack won’t catch on the edge of the boat as he drops to the grass. For him, it’s a case of shifting forward with his gloved hands and then twisting sideways at the last moment. He falls and his boots sink into the soft mud.
“And Rose?” he asks.
Bob doesn’t respond to him. Shapes flicker over his skin. Two other prowlers carry her forward on the stretcher, handing her off to soldiers onshore. Most of the prowlers Dali has seen have been dressed like Bob and Rose, with a light tunic draped over their torsos. These soldiers, though, look almost mechanical. Armor covers their bodies. It’s thin, with joints to allow for movement, but they could well be robots for all Dali can tell. Perhaps they are.
“More walking,” Bob says. “You like walking.”
“Oh, I loooove walking,” Dali says, wondering if sarcasm is universally understood. He falls in behind Bob. Even with his power-frame, it’s exhausting trying to keep up. Bob sends several of his crew on ahead. They bound along the track with the agility of gazelles. In seconds, they’ve disappeared into the forest. Dali tries not to look at his boots, but it’s all he can do to keep putting one foot in front of the other. Besides, the occasional root sprawling across the path could trip him.
They walk up a hill overlooking the lake. Occasionally, Bob pauses, giving Dali time to catch up. Dali sneaks a peek through the trees at the mountains, the glacier and the lake. If it weren’t for the red tinge, this could be somewhere in Canada, or perhaps Alaska.
After a few hours, they trudge into a windswept clearing. Bob keeps them in the shade of the trees, leading them around to a camouflage tent on the far side. It’s only as they get close that Dali realizes there are various types of aircraft hidden beneath nets and foliage.
“Is this it?” Dali asks with sweat beading on his forehead despite his in-suit air conditioning and cooling system. “The Empire State?”
“Patience, spaceman.”
Uniforms are another universal trait. It seems the desire to whitewash the chaos and brutality of war with clean lines and sharp dress is shared across star systems. The soldiers’ arms are bare, allowing them to communicate, but their tunics are starched, for lack of a better term. They have carefully designed pleats and folds that look out of place compared to the camouflage hiding their aircraft.
Soldiers move with a sense of purpose throughout the camp, but the sight of a short, squat, squishy-faced alien hidden inside a bulky white spacesuit trudging through their base gets some notice. Several of them pause for a look before being prodded by others to keep at their work. The silence is unnerving. Although the prowlers are talking to each other with ripples of color, it seems they’re too far away for his translation device to kick in. They continue on in silence, surrounded by flickering stripes running along their arms.
Bob leads Dali to a table set up in the shade of a broad tree. Moss-like tendrils hang from the branches. Red sunlight flickers between the leaves. Above them, long thin floatation bladders hold the tree upright. They bump into each other, swaying in a gentle breeze.
Soldiers gather around. One of them is impeccably dressed. A gun hangs from a shiny chrome belt around his waist. His uniform has tassels, something that’s missing from the others. The bulge between his shoulders has the multiple black eyes typical of prowlers, but several of them are scarred or missing entirely, leaving empty sockets.
“This is him?” the senior soldier asks. “This is your spaceman?”
“This is me,” Dali says, interrupting Bob. The translation device on his chest ripples. His words are being translated into colors and patterns for all to see.
The soldier points at Dali, turning his mound-like partial-head toward the shorter Bob. “He can speak?”
“And he can hear,” Bob replies. Dali smiles, but given his body language is hidden behind a helmet and visor, that motion is probably missed.
The soldier walks around Dali, touching his suit. He’s tall and imposing. As he’s behind Dali, anything he says won’t be picked up by the translation device, which makes Dali nervous. At first, the soldier’s gentle, but then the examination becomes a poke and a prod. The officer is curious, but not in a scientific way. It’s the novelty of an alien standing before him in an overly elaborate suit. He shakes the life-support backpack and pinches at the flag on Dali’s arm. His fingers ruffle the thick material on Dali’s shoulder, interrogating it through touch. Dali stands still. He refuses to react and won’t be intimidated.
“This is who they’d worship?” the officer finally says in a flurry of stripes and shapes, having circled Dali. He steps close, uncomfortably close, towering over Dali and looking down at him as though he’s ready to tear him apart.
“That would be a mistake,” Dali says, craning his neck to look up at the muscular creature with its four arms and claw-like fingers.
“On that, we agree, spaceman.”
The officer reaches out and pushes against the front-pack on Dali’s suit, forcing him to step back. That the officer won’t retreat an inch is obvious but hardly necessary as a display of aggression against Dali.
“I will have none of the myths and fables,” he says, growling at Bob.
“None are offered,” Bob replies. “No religion. Only reason.”
The officer seems satisfied by that. He bends down, turning the bulge on his head and aligning himself with Dali’s helmet. It seems he wants a good look at this strange creature from another planet twelve light-years distant. His head-dome sways. Dali swallows the lump rising in his throat. The officer’s clawed fingers run over Dali’s visor, tracing the curve of the glass.
“Much has been made of your coming,” the officer says.
“Much I disagree with,” Dali says.
“Good. Then we are in harmony.”
“We are.”
This is theater. The colonel, or general, or who/whatever he is, has to be playing up to his senior officers. They stand back on the edge of the shade, watching them. They haven’t missed a single word. They’re focused. In the background, there’s a lot of motion. Prowlers work on machinery or carry equipment between locations, but none of the senior officers twitch a muscle. It seems they’re standing to attention.
Now that Dali has stepped back away from the general, Rose has come into view.
“What is she doing here?” he asks.
“She’s with me,” Dali says.
“She’s the enemy,” the general says.
“No,” Dali replies. “She’s different. You’ve got to get over this. Not everyone’s your enemy. Different doesn’t mean bad.”
The general is silent. He steps back slightly, which is something he’s refused to do up until now. It’s apparent he’s not used to being spoken to like this.
“I told you he was different,” Bob says.
“I thought he would be dead by now,” the general replies. It’s not a threat. He’s being blunt. Dali likes that. There have been too many lies told on Bee. The general tilts a hand toward Rose, saying, “I don’t trust her.”
Dali says, “Respect is all I ask, not trust.”
“Respect,” the general says, agreeing with that sentiment. He still looks angry, but that could be Dali reading human body language into the appearance of an alien soldier.
“I’m pleased to meet you, general,” Dali says, taking the initiative and wanting to defuse the tension. Dali’s assuming that title is correct or at least a close equivalent. He reaches out his gloved fingers to shake hands. The general pauses, crouches slightly, and takes Dali’s hand with all four of his hands. He doesn’t let go. It seems he’s unsure of this peculiar gesture from another star system. Dali tugs, withdrawing his hand.
“This is a custom?” the general asks.
“A sign of friendship,” Dali says, raising his hand and opening his palm. “It shows I’m not carrying weapons—that I come in peace.”
Rose says, “I like this gesture.” She extends her hand from where she’s lying on a stretcher between the two prowlers carrying her. Bob is quick to act. He takes her hand and repeats the gesture with all four of his hands. Dali’s not dumb. Bob’s taking the heat for the general, avoiding what would be awkward for him.
Neither Bob nor the general comment in response to Dali and Rose. It seems they’re still coming to grips with the presence of Rose among them. Dali doesn’t care. This is good for them. Death is dealt out too easily—on Earth and on Bee.
Dali says, “Bob told me you could lead me to the Empire State Building.”
“We have heard your kind talk in code about the Empire State,” the general says. “We have seen it. It’s nothing.”
“I would like to see it,” Dali says, unsure how much he should give away to the general. He has no idea what the term Empire State refers to here on Bee, but it’s something related to Sandy and the crew of the Magellan.
“It’s junk,” the general says.
“I need to see it,” Dali replies, ignoring his comment.
The general says, “I am not religious, spaceman. There are many among us who would elevate you to god-like status. Not me. To me, you’re a publicity stunt—a distraction.”
“I agree,” Dali says.
“I’m fighting a war on two fronts,” the general says, finally lowering his guard. “With two different kinds of weapons. On one side, we fire guns and bombs.”
“And on the other?” Rose asks.
“Words. Ideas… Lies.”
“The cleanse,” Bob says, addressing Dali. “You have stirred much debate among our people.”
“My government wants me to return you to our capital,” the general says. “They’re demanding your capture.”
“But?” Dali says.
“They too would use you for propaganda—to push for the cleanse.”
“And hundreds of millions will die on both sides,” Rose says.
“Yes.”
“And you?” Dali asks, facing the general squarely.
“I am old. I have fought many wars. I have seen too much death for it to be of no purpose. I care not for the visions of the young or the call of the gods. I fight not for a cause, but for life.”
“You want me off the battlefield,” Dali says. “Out of the way.”
“You’re dangerous. Not you. Your presence,” the general says. He points at Rose. “In their hands, you’re a symbol of supremacy and continuity. In ours, you represent the cleansing of water and upheaval.”
“And in your hands?” Dali asks.
“In mine, you’re a stranger from another world. Nothing more. Nothing less. You’re no prophet, no great leader. You’re not the fulfillment of our ancestor’s dreams.”
“No. I’m not,” Dali replies.
A few of the soldiers standing behind the general fidget. They’re uneasy with what’s being said. Dali likes the general’s style. Bob has clearly briefed him on what happened in the spire and the general’s looking to use that unrest to solidify support from his officers.
Rose asks, “Where is the Empire State?” 
The general ignores her, asking Dali. “On your world, what is the Empire State?”
“It’s an old building in one of our largest cities—New York. It was the tallest building on Earth for a while, but that was over a hundred years ago. There are a lot of taller buildings now.”
“Here is your Empire State,” the general says, waving his hands over the table and changing the holographic view. 
The image before them reveals something that wouldn’t be out of place in an interstellar scrapyard. The general wasn’t kidding when he called it
junk. A set of twin boosters have been mounted side by side. They’re linked by an escape capsule strapped low down between their long, thin tanks. Clamps hold the capsule in place above the booster rocket engines. Beneath the boosters and the capsule, there’s a descent stage. Its fuel is spent. The black soot around the lower engine bell doesn’t inspire confidence in its efficiency, but it made it down from orbit. The lower section is gangly. It’s piecemeal. It’s been cobbled together from different colored parts. It’s as though someone took a cutting torch to the hull of the Magellan and randomly pulled out sections. One of the legs on the landing stage has crumpled against a boulder, causing the whole structure to lean sideways.
Ice covers the nose cones of the two boosters. The craft is seated on top of a mountain, balanced precariously on a ridge running along the steep range. Rocks and snow fall away with the incline on either side. The holographic view circles the Empire, allowing them to see the mountains leading down toward the plain. On the other side, rocks fall away into the darkness.
“The Empire State is a spaceship?” Dali says.
“It won’t help you,” the general says. “I don’t know what they were thinking, but this won’t work.”
“Why?” Rose asks.
“We’ve examined it,” the general says. “Your people and mine. We’ve both been up there. It’s useless.”
“It can’t escape your gravity,” Dali says, realizing its limitations.
“It’s underpowered,” the general says. “Scans reveal a complex pressurized combustion chamber and sophisticated cooling system around the engine bell, but it won’t clear the lower atmosphere. It’ll run out of fuel somewhere over the ocean. More efficient rockets, using a spiked-cone instead of an engine bell, might get a little farther, but they cannot reach space, let alone orbit.”
“Why would they send something like this?” Rose asks, turning to Dali.
“I don’t know,” he replies.
The general addresses Rose, saying, “I know what your people are thinking. They think it’s garbage—a distraction. They didn’t even bother taking it down. They just left it up there on the ice.”
Rose asks, “Why?”
“It’s a toy compared to our rockets, and we can only reach the third boundary.”
“The Empire State Building,” Dali mumbles.
He’s lost, trying to imagine Sandy’s reasoning. He feels as though he’s back on the Magellan, sitting with her on the bed in the torus, talking through the logic of her approach. He was the one that originally brought up the idea of the Empire State Building, but only as a way of telling her everything was a lie. His purpose was to shock her into awareness. Why would she reuse that concept if not for the same effect? She wouldn’t simply repeat his logic back to him for no reason. She’d expect him to see something more. She’d challenge him to think deeper.
Dali says, “It’s not the tallest building. She knows that. Everyone on my world knows that.”
“I don’t understand,” the general says. “Why send a suborbital rocket? Is it just a diversion? Are they going to drop a space elevator cable instead?”
Rose says, “That’s what my people will assume.”
Dali laughs. He’s confident the general’s reaction is precisely what Sandy intended. The reason she used the term Empire State Building is she wanted everyone down here to respond as she did when she first spoke with Dali—reacting with utter disbelief. She’s lying to them, but not to him. Dali understands. It’s not the Empire State Building that’s important. It’s what came next in their conversation. Sandy knew everyone would become hung up on that one, obscure reference to a historic building on Earth—everyone except Dali.
“What’s so funny?” the general asks.
“You don’t understand,” Dali says. “I don’t understand. That’s the point. We’re not supposed to understand.”
“That doesn’t make any sense,” Rose says.
“Precisely,” Dali replies. “Because if it did make sense, the idea wouldn’t work. If it made sense, your people would be up there waiting. His people would be up there waiting.”
“But by sending a decoy?” Rose asks.
Dali says, “Everyone knows it’s a fake so everyone ignores it.”
“You humans are crazy,” the general says.
Dali just smiles.
In the depths of his mind, he can hear Sandy saying the exact same phrase he used in response to her when she originally said, I don’t understand. Back then, Dali said, Yes, you do. Trust me. That’s the unspoken truth she wanted to get across to him. This has nothing to do with buildings in New York. It has nothing to do with a rocket sitting on top of a mountain. It’s about trust.



Trust
“Can you get me there?” Dali asks, pointing at the holographic image of a frozen rocket sitting on a snow-covered, ice-laden mountain range.
“It won’t do you any good,” the general says. “You won’t escape our gravity. You can’t. It’s not possible.”
“I know. But I have to try.”
The general turns to one of the other soldiers, saying, “Take him.”
The thundering boom of shots being fired echoes through the trees, getting the attention of the officers behind the general. They peel away. Arms flicker with black and white patterns. Occasionally, hints of yellow and red are visible, but that’s probably unintentional on their part, merely a coincidence only he can observe. Up until this point, the base has been quiet, but it’s clear a firefight has erupted nearby.
“Time to go,” Bob says.
Dali and Bob step forward, as do the two soldiers carrying Rose on the stretcher. The general reaches out, taking Dali by the upper arm. He leans down, saying, “If this works—if by some means you defy physics—I ask only for one thing.”
“Okay,” Dali says, swallowing a lump in his throat, unsure what he’s agreeing to.
“Remember us. Not the drifters out there with their pomp and ceremony. Not my people and our religious zeal. Remember
us—those that fight for reason.”
“I will,” Dali says.
A string of explosions rocks the far end of the camp. The thump of artillery rumbles like distant thunder. Thick grass clods shake beneath his boots. Multiple craft take to the air, peeling away from the hillside and rushing out over the lake toward the far shore. One of them hovers nearby.
“Get in,” a soldier yells as though they need encouragement. Dali struggles to step up into the cargo area of a combat flyer. Bob grabs his arm and yanks him on board. Even though it has stubby wings, like the other aircraft Dali’s seen, this is more like a helicopter than an airplane. Four huge rotors are housed in aerodynamic cowlings mounted on each corner. They spin up before he can sit down and strap in. As the craft is designed for prowlers, Bob has to link two seatbelts together to reach around Dali, but even then, they loop over his arms without actually joining. Bob pulls them tight, but they’re hardly safe.
Rose is placed on the seat opposite him. Like Dali, she’s an awkward fit, although this time, that means her seat belts are too loose. Her flotation bladder slides sideways on her head like an army beret. It’s got enough gas that it’s not simply a pile of loose skin, but it’s not fully inflated either. Bob helps the other soldiers as they shorten the straps, locking her in place.
The craft is already in the air, rising above the trees. It banks. The two soldiers jump from the open side. They open their arms, gliding back to the grassy field. Bob stands in the doorway resplendent in thick, bold stripes. He’s shouting, but not over the sound of the rotors thrashing at the air. He’s shouting to be heard—or seen, as it were—at a distance.
Dali shifts in his seat with the change in his center of gravity. He’s on the verge of falling from his restraints as the craft drops toward the lake. He grabs the rails, gripping them with tightly clenched fists. Outside the open door, icebergs whip past. They’re flying so low, the spray from the front cowling is coming in through the door. Columns of ice race past inches from the metal housing of the craft. Given the rotors extend out from the fuselage, Dali knows that’s not possible, but the illusion they’re that close is convincing. Their craft is weaving its way across the lake using the icebergs for cover. When it does pull up, the acceleration is sudden and without warning. Even Bob squats under the increase in apparent weight.
Although they’re flying over the glacier, the craft is tracing the path of a crevasse, staying below the ice. Somewhere out there, a red star provides dim light. They weave in and out of the shadows. Chunks of ice are knocked loose as the cowling chips the edge of an ice cliff. Whoever’s flying this doesn’t care about the paintwork.
“Rose, can you stall them?” Dali yells even though yelling isn’t necessary. He may not be able to hear himself over the roar of the engine, but Rose and Bob can read his translation ring with ease. “Can you buy us some time?”
“It’s not us,” she replies with a flicker of color. “We’re not attacking them.”
“It’s our people,” Bob says, swaying with the roll of the craft as it rises above a frozen waterfall.
“Why?”
“You,” Bob replies. “When the general wouldn’t surrender you, they turned on him.”
“That quickly?”
“On our planet, everything’s quick,” Bob says. “Even among those present, loyalty could not be assumed.”
Dali struggles not to vomit as the craft surges up, sending his stomach down. Almost immediately after that maneuver, it pulls back down, hugging the ice and causing his stomach to rise in his throat.
“It’s reason,” Bob says. “Like you said. Reason is our only hope. The general would rather die for reason than live for the coming of a stranger he doesn’t believe in. And you. You gave him a chance to prove them all wrong.”
Ice explodes from the glacier, showering them within the cargo bay.
“Doors. Shut the doors,” Dali yells. 
Bob yells back in brilliant, bold stripes, “We’re being attacked, spaceman!”
The blue/grey alien turns his back on Dali and makes his way to the gun turret at the rear of the craft. His four arms come in useful, allowing him to press against the bulkhead as he positions himself. His inner arms work the gun, while his outer arms and legs are spread wide, keeping him centered.
Half a dozen shots thump the glacier around them as they twist and turn, staying low. Fragments of ice ping off the hull. Three enemy craft drop in behind and slightly above them, firing at them. Bob returns fire, which seems to keep them at bay, but his shots go wide. The recoil on the gun shakes his upper body. Rather than firing short bursts, he unleashes long, continuous streams.
“Ammo,” Dali shouts. “Save your ammo.”
Ordinarily, someone with their back turned wouldn’t be able to hear/see the flicker of light from his translator, but the tiny black dots on the bulge between Bob’s shoulders allow him to see in all directions at once.
“Ammo?” Bob replies without turning around.
Is there even such a concept on Bee? Do these energy weapons have a seemingly unlimited supply? Perhaps Bob doesn’t realize the term ammo is short for ammunition?
Dali goes to reply when his body rocks with the rise and fall of the craft. Like the sky-whales, the four rotors can turn in opposing directions, allowing the vehicle astonishing flexibility. It banks as it soars into a transverse spur leading across into the main glacier. They curl around a granite outcrop, using the rock for cover. Incoming shots strike the cliff, sending boulders cascading down onto the glacier.
Bob’s still firing, but he’s not hitting anything. His wild, erratic shots keep their pursuers at bay. The turret is comprised of a large glass dome with the gun mounted in the center. A metal rod curves with the glass, leading to the clunky weapon, presumably to transmit power or push ammunition. Bob crouches, firing at one of the vehicles circling up high behind them. The dome moves, allowing him to reposition the gun with ease.
The nearest craft has dropped into their wake. It’s determined to trace their route over the boulders and back into the ice field. The other two enemy craft are firing on them—this one isn’t. It’s taking its time, lining them up. They bank, and a second later, it banks, tracing their path as it closes in.
It’s then Dali realizes, “They’re not trying to shoot us down. They’re trying to force us out of the sky.”
“What?” Rose says.
“If they wanted to hit us, they could. They want us alive.”
Bob swings his turret down, aiming at the craft behind them, saying, “Very smart, spaceman.”
Before Bob can fire, a thin strand of pure white light streaks down from the sky in an instant. The angle is acute, coming from somewhere high above the glacier. It punches through the craft trailing behind them, causing it to burst into flames. An explosion engulfs the vehicle, sending it plummeting to the ice. Two more fine needles cut through the air, coming in at similar angles, piercing the hull of the other craft firing on them. Explosions cascade from the point of entry, crippling the two aircraft and causing them to peel away toward the glacier. They crash into the ice, scattering wreckage across the rough surface. Trails of dark smoke rise into the air behind them.
“What was that?” Bob asks.
Dali says, “Who are you asking?”
“You,” Rose says.
“I—ah. I don’t know,” Dali says.
“It’s your people,” Bob says. “It has to be. No other can do that.”
“I don’t know,” Dali says, wondering if the firepower on the Magellan has been put to good use. Could Sandy and the crew target aircraft on Bee? Dali doubts it. After losing the Ranger, there’s no way Sandy would risk bringing the Magellan in low enough to help. Besides, the spacecraft would only be overhead once every few hours. Even if it could provide some kind of orbital bombardment, it would be limited and imprecise. Those shots were made with precision. He adds, “I guess.”
“Sweet,” Bob says, stepping back into the cargo bay with his arms outstretched. The pilot continues as though he’s still being pursued, tearing in and out of crevasses and along the edge of ice cliffs as they climb higher into the mountains.
Dali wonders about Bob’s use of the term sweet. Just how does the translation unit work? What similarities are there between languages that developed twelve light-years apart? And in entirely different mediums of light and sound? From the cascade of stripes and shapes, it seems Bob was saying more than the single, colloquial term, sweet. The word sweet was appropriate in the circumstance, but it’s specific to Earth-bound culture where concepts like bitter and sweet actually exist. Dali’s donut ring interpreter must have some seriously advanced AI making these conversions, as this is not a literal translation. Sweet indeed.
Bob holds on to the ceiling of the craft. His feet swing out from under him as the vehicle banks sharply. If Dali was scared before, now he’s terrified. Beyond the open doors, there’s a whiteout. They’ve entered the cloud line, but the pilot is still riding a bronco at the local rodeo. Not being able to see the jagged rocks, ice and snow racing past in the clouds leaves Dali bracing for impact. He’s expecting the craft to catch one of those ice shelves he saw earlier. If it clips one, they’ll spiral out of control. Slight breaks in the weather reveal black rocks whipping past too close for comfort. On they climb, rising higher into the mountains. As best he understands, the pilot is trying to avoid being tracked as it doesn’t seem as though they’re being followed anymore. No one is firing at them.
Blood-red skies open out above them. The final ascent is like gliding on ice. The view is breathtaking. Luyten’s Star catches the clouds beneath them, lighting them up in pinks and purples.
To stay out of sight, they fly along below the jagged ridge on the night side of the mountains. On one side of the craft, Dali can see the dark side of the massive planet. An ice sheet stretches out beneath the soft light of ten thousand stars breaking through the eternal night. On the other, sunlight seeps over the ragged rocks, snow and ice.
“And we’re clear,” Bob says.
For the first time since he arrived on Bee, Dali feels relaxed. This is it. He has no idea what he’s going to find at the Empire State or escape rocket or whatever it is, but he trusts Sandy. If this is where she wants him, this is where he’ll be. Regardless of what happens next, he’s at peace. He’s done all he can.
The mountains are beautiful. From this altitude, there’s a serene sense of peace to the planet, something he hasn’t felt since he was in orbit. All the cities and cave paintings, the slaughter in the village, the attack on the Hall of Ages—they all seem insignificant from up here. An entire planet opens out before them. The ocean is visible beyond the clouds. Luyten’s Star reflects off the waters like a ruby glistening in a jeweler’s display case.
“Coming up on the Empire State,” Bob says. 
The vehicle lands on the night side of the mountain range to stay out of sight from the plain. Lights within the cockpit illuminate the cargo bay.
“This is it,” Rose says as Dali works his arms out of the seatbelts.
“This is goodbye,” he says, getting to his feet.
“And you’re sure about this?” Bob asks. “You’re sure this is what you want? Our scientists say this thing won’t survive a water landing.”
“I’m sure,” Dali says.
“Give me your translator,” Rose says.
It feels strange tearing the Velcro open and surrendering the alien device.
“Why?”
“So we can stay in touch,” Rose replies, “I can boost the signal. We’ll be able to talk to you over your radio until you’re downrange, but we need this to talk to you. We have to be able to see it.”
“Okay,” he says, handing it over to her. He had wanted to take it back to the Magellan, but it’s an awfully big assumption to think he’s going to make it off the planet.
“Don’t forget about us,” Bob says.
“I won’t. I couldn’t.”
Dali steps down into a snowdrift. He sinks up to his knees, making it difficult to wade toward the Empire.
The aircraft landed about fifty yards below and to the side of the rocket on a flat outcrop beneath the ridge. They’ve come down on the dark side of the planet, hidden by the shadow of the mountains. Dali trudges up the icy rocks, trying not to slip. The lights on the side of his helmet come on, allowing him to pick his way over the rubble. He’s in no rush. The prospect of slipping and tumbling down the slope has him take his time. He tests each handhold, pulling on frozen rocks as he steps up. The driving wind causes snow flurries to rush past his lights. He could be in Antarctica or clambering up the slopes of Mt. Everest.
Bob stands in the doorway of the craft with Rose beyond him. The rotor blades continue to turn, causing loose snow to circulate around the engines. The pilot is probably trying to keep them and the cockpit warm. No one’s in a rush to leave.
Sunlight catches the dual nose cones of the booster rockets. Back on Earth, they’d assist a rocket launch, falling away long before the much larger main rocket pushed on into orbit. Down here, they look out of place. They’re garbage—junk.
There’s nothing refined or precise about the Empire. Coarse metal welds run through the words Escape Capsule. What little paint there was has burned off during atmospheric entry and landing on Bee. Pipes curl over the exposed engine bell. Rather than appearing intricate or carefully designed, the plumbing for the fuel and oxidizer lines looks like a rat’s nest. One of the landing legs has crumpled on impact, leaving the rocket leaning on a steep angle. Sandy, Helios and Kari have cobbled the Empire together from spare parts. The general’s right—even on Earth, this thing wouldn’t clear the atmosphere. It doesn’t stand a chance of escaping Bee, and yet Dali trusts Sandy. She’s lying to everyone but him.
Once Dali’s up on the ridge, the going is easier. The wind picks up snow, driving it at him, but it’s a constant force, making it predictable. He leans into his stride. Snow whips past his helmet. Ice crunches beneath his boots. Each step is taken with care.
“I can see the Empire,” he says. “You’re right. It’s small.”
Rose replies, “I wish you could send an impression.”
“Gonna have to work on that.”
The ground around the Empire is clear of ice. Snow has blown in, but whatever ice there was must have evaporated during the landing. It’s a two-stage vehicle, with an old escape pod being used as the upper stage. The tiny pod is set against two long boosters towering over it. The mount points have been freshly welded. Beneath the upper stage, there’s a lander that also acts as a launchpad. Like the Apollo lunar lander of old, it’s clear the lower stage will remain here on Bee. Its role was to get the Empire safely down to the surface.
Rather than resembling a state-of-the-art space rocket, the Empire looks like a toy, a child’s contraption. It’s as though someone threw together some spare parts in a vain attempt to make something at least partially plausible—for a high school project. The upper stage is lanky and looks out of place on the landing pad formed by the lower stage. As the old escape pod is mounted in front of the boosters, the center of gravity is all wrong. Aerodynamics haven’t been considered—at all. The Empire looks grossly inefficient. Its design and construction have been rushed. Given how quickly the crew of the Magellan deployed it, within the equivalent of a few Earth days of Dali making contact, they had to have this thing already built. The boosters look as though they’ve been repurposed, having been cut off some other spacecraft. Perhaps they were in storage within the hold on the Magellan. The crew must have started work on the Empire as soon as he splashed down.    
Dali climbs a makeshift set of rungs welded onto the side of the Empire. Ice has formed on the steel rods. Why steel? Aluminum would have been lighter.
As tempting as it is, he hasn’t reestablished communication with the Magellan. As soon as he does, everyone will know where he is. Dali doesn’t want to attract unwanted attention. Who is he kidding? Everyone knows where he is! The occasional streak of an artificial meteorite cutting down from above, piercing the clouds out in front of him, tells him the Magellan is keeping their pursuers at bay. For now, though, he feels as though he needs to remain calm and quiet, if only for his own sanity. He needs patience. He’s got to trust Sandy. Were he to talk to her at the moment, he’d blather on like an idiot.
“I’m on the ladder. Approaching the cockpit,” he says for the benefit of Rose and Bob.
There’s a hatch. It’s open, allowing snow and ice inside. At first, that confuses him, but aliens from both sides of the conflict down here have examined every inch of this contraption and come to the conclusion it’s not fit for orbital flight. Whoever was last on board didn’t even bother to close the hatch. Dali climbs in. He has to clear away the ice around the hatch before he can close the flimsy, thin metal panel. There are no seals around the edge. Light seeps through the thin gap. The hatch fit isn’t even snug, let alone airtight.
The cockpit within the capsule is cramped. Dali clambers over the flight couch. With a backpack on, it’s difficult for him to align himself with the seat. Bee’s gravity is oppressive, constantly trying to drag him down with every push of his arms. He wriggles in place, lying on his back with his boots out in front of him. Snow clings to the side of his visor. He brushes it away.
The escape capsule is mounted in front of the boosters, allowing him to look out over the clouds at Luyten’s Star. The capsule has been slung in front of and beneath the booster rockets, sitting just above the bell-shaped engines. The Empire looks horribly awkward. Everything about it
is wrong, but Dali has no doubt that it’s intentional. Sandy’s lying to them. She’s playing the long game.
“Okay. I’m in.”
“What do you see?” Rose asks.
“The controls are simple. No joystick. Just a big red key and an altimeter. Oh, and there’s a timer.”
“What’s the timer for?”
“I don’t know. It’s counting down. I guess that’s for launch.”
“What does it read?” Rose asks.
“An hour and six minutes.”
“Three thousand, nine hundred and sixty of your longwinded seconds?”
“Yes. I guess.”
Rose says, “Bob tells me they’ve seen the counter cycle over. It reaches zero and returns to one hundred and thirty-four.”
“That’ll be an hour and a half,” Dali says. “Ninety-four minutes.”
“Oh, that’s right,” Rose replies. “You and your crazy numeric system of reckoning time. Why not just say five thousand seven hundred and sixty seconds?”
Dali laughs. “I’m going to miss you, Rose.”
“I’m going to miss you too.”
There’s silence for a few minutes. Dali desperately wants to connect and talk to Sandy. The temptation has him fidgeting in his seat, but he resists. He’ll wait until the last possible moment.
“You know it’s less than the orbit of your starship, right?” Rose says.
“What is?”
“Five thousand seven hundred and sixty. The Magellan is orbiting at seventeen thousand two hundred and eighty seconds per cycle.”
“What’s that in real time?” Dali asks.
“Just under five hours,” Rose replies. “With a countdown of five thousand seven hundred and sixty, you’re suborbital at best. Bob’s telling me the fuel load and engine efficiency calculations they’ve done suggest even that is out of reach for you. His scientists estimate you won’t get more than about two hundred and twenty out of those rockets.”
“Seconds?”
“Yes, seconds,” Rose replies as though that should be obvious.
“And in real time?”
“That is real time,” Rose says. “For you, anyway. Those are your seconds, not mine or his.”
“But that’s just a few minutes, right?”
“It’s under four minutes burn time,” she says.
“Well, why didn’t you say so?”
“I take it back,” Rose says.
“Take what back?” Dali asks.
“That I’m going to miss you. I’m not.”
Dali smiles. She’s playing with him.
He says, “You know, on Earth, the most beautiful thing we ever get to see is a sunset.”
“Really?” she replies.
“Yes. Looking out the cockpit, all I can see right now is the most majestic sunset I’ve ever seen, and yet your sun isn’t setting. You get this all the time.”
“We do.”
“It’s beautiful.”
“It is.”
The small talk comes to an end. There’s silence on the line. Dali’s so relaxed he’s got to be careful he doesn’t drift off to sleep. It’s been another insanely long day on Bee. He could ask Rose how long it’s been. She’d probably know to the exact second, but it seems they’re both content to leave each other alone to their thoughts. There’s something regal about species from other planets meeting and not only making contact, but making friends. He can’t talk directly with Bob, but he’s sure she’s sharing their quirky conversation with him.
Dali should be excited about the prospect of escape, but no one thinks it’s possible—not Helios or Kari, not Rose or Bob, or the scientists on either side of the conflict on Bee. Even Sandy spoke about the ruthless efficiency of physics. What’s changed? Nothing. Dali might be hopeful, but that’s against reason, and he knows it.
All this could be a ruse. Perhaps Sandy’s planning some kind of double-bluff, and she’s actually going to swing in with a space elevator at the last minute. It’s not likely. Lowering a cable from space would take weeks, or revolutions, to use the Beebs reckoning of time. They wouldn’t be fooled by an underpowered rocket sitting on top of a frozen mountain range. They’d see the cable coming. And they sure as hell wouldn’t let Dali anywhere near it.
For all that, Dali trusts Sandy. Trust is a crazy, mixed-up concept. It underpins all of life, but it’s easily overlooked. Lying there in the Empire, he’s trusting in eighty-year-old technology to keep him alive. The folds of fabric in his suit, the flow of oxygen, the CO2 filter and water cooling, the integrity of his helmet and the tempered glass visor, the electrical supply and waste management system—it’s all worked flawlessly on Bee. It’s been so damn consistent he hasn’t given a moment’s thought to how he’s trusting his life to the design decisions from a bygone era on Earth.
Trust is inescapable. Dali hasn’t given a second thought to turning the key that fires the engines on the Empire. The welds and joints attaching the booster rockets to mounts on the side of the old escape pod look clumsy. Lumpy folds of molten metal have cooled to form the weld seams. This makeshift space-(if it even makes it that far)-craft hasn’t been tested, at least, not under conditions that replicate Bee. The atmospheric pressure, the frigid temperature, and corrosives in the air, none of that has been taken into consideration. Dali could turn that switch and die in a fireball, but he trusts Sandy. If she says this is where he needs to be, then when that counter hits zero, he’s twisting the key in that ignition port.
Where the hell did they get that switch anyway? It looks like the kind of key he’d find on a gym locker, not a spaceship. It’s not part of the original design of the escape pod. A couple of rivets have been used to mount a thin sheet metal disk on the side of the gutted control panel. Wires lead from the back of the switch, twisting beneath the empty frames where flat screens and toggle switches once sat. All that’s left of the control panel is the chassis. Dali knows they were looking to save weight, but they could have left one screen. It would have been nice to at least pretend everything still worked.
The padding and insulation inside the capsule have been stripped out. Glues and resins line the bare metal. These are the hidden relics of aerospace engineers from decades ago. Little did they know their squirts of adhesive would one day be visible. If they had, they might have written a few words of encouragement for him, leaving a message instead of squiggles on the hull.
Trust is all he’s got.
Trust is all he’s ever had.  
“Five minutes,” Rose says, snapping him out of his musings.
Dali triple checks the communication settings on his suit. He’s ready to talk to Sandy. It feels strange abandoning one world for another, leaving Rose and Bob for the stars.
“One minute,” Rose says.
With that, Dali turns on his radio. “Magellan, this is Empire. Come in. Over.”
His gloved hand rests on the red key, ready to turn it clockwise.
“Magellan. Empire. Do you read me? Over.”
“Dali? Is it you?” Sandy asks. “Is it really you?”
“It’s him,” Rose says, speaking over the radio.
“Yes, it’s me. I’m in the Empire and ready to rock and roll!”
“Okay, you have a launch window coming up in—ah—twenty seconds!”
“Copy that.”
“And you can turn the launch key… now!”
Dali turns the key with ten seconds remaining on the countdown. At first, there’s nothing. He wonders if there’s a short in the wiring. Then, from beneath him, comes a rumble. A shudder runs through the frame of the escape capsule. Flames roar over the mountain. A golden yellow glow is visible on the edge of the cockpit window. Steam billows through the air. His seat shakes as explosive bolts fire beneath him, severing the upper section from the landing stage. The Empire lifts into the sky and accelerates, driving hard against the gravity of a cold eye determined not to let it go. The rocket shakes as it thunders into the sky, leaving a plume in its wake.
“Farewell,” Rose says.
“F—Fare—Farewell,” Dali manages through gritted teeth as the Empire roars into the thick atmosphere. The flimsy spacecraft shakes. It feels as though someone’s throwing sandbags on top of him. They’re heaping them up, stacking them ever higher on his chest. It’s difficult to breathe, let alone concentrate.
“M—Magellan. Empire.”
“Empire, this is Magellan,” Helios says, and even with those few words, Dali knows everything’s going to be okay. If Helios is talking to him and not Sandy, it means Sandy is focused on the rescue. She’s not going to enter into idle chitchat. She’ll leave the babysitting duties to Helios while she executes whatever insane plan they’ve concocted.
“Empire. We have confirmation of your launch. You are looking good. We are tracking you downrange at an altitude of 8,000 meters and climbing.”
Damn, that’s low.
Dali’s fingers grip the armrests. His bones shake. Every muscle in his body is clenched. This isn’t the smoothest launch. The original Dali probably underwent a few space missions during his training, but as this is the current Dali’s only launch, it’s technically both the smoothest and the roughest launch rolled into one. Perhaps all launches are a teeth-rattling, nightmare rollercoaster ride from hell.
The digital display in front of him has reset. It’s counting down toward another launch window. It’s not smart enough to register that he’s already lifted off the planet. It’s programmed to loop over and over again, mindlessly repeating.
Rose said the Empire had under four minutes worth of fuel. Although Dali doesn’t have a fuel gauge, he uses the counter as an indicator. For whatever reason, the launch windows are an hour and thirty-four minutes apart. At the moment, the counter reads one hour and thirty-one minutes. He’s been airborne for over three minutes. Time is running out.
“F—Fu—Fue—Fuel,” Dali says, barely able to focus his eyes on the shaking instrument panel.
“Burn is good, Empire. Your flight path is green. You are aligned and on course. Approaching Max-Q.”
“O—O—O—Out of fuel,” Dali splutters. His vision is blurred. The cabin is shaking like a leaf in a storm.
“Empire, you’re a little low at 47,000 meters,” Helios replies. “We were hoping for fifty, but I can confirm separation. We have staging!”
The two boosters on either side of the cabin disengage and fall away. They tumble through the air, keeping pace with the Empire. The rockets slowly fall behind his escape capsule. They peel away from the Empire. Within seconds, they’re flipping end over end as they catch the air. Their engine bells glow. One of the rockets crumples, breaking up under the stress of cartwheeling within the thick atmosphere.
For a moment, Dali’s riding a cannonball. He’s still going up, but his ballistic trajectory has him flying in an arc, tracing his way back toward the ocean visible from the cockpit. The gravity of the massive alien world refuses to let him go, dragging him back down toward the surface.
Now the engines have stopped firing, Dali can think. He can talk. The weight of all those imaginary sandbags is gone. For a moment, he’s weightless. He’s falling. Like an elevator with the cable cut, he’s plummeting toward the planet.
“Staging?” he says in disbelief. “There’s only one stage!”
“And capture,” Helios says.
Large metal calipers reach down from the dark sky above, grabbing his capsule as it tumbles. They connect to either side of the cabin, plucking it out of the air. They’re thin mechanical cranes. Within seconds, they’ve retracted against the side of the second stage, positioning his capsule on the nose of the rocket. From what Dali can tell, this stage is little more than an immense fuel tank with a couple of engines tacked on the end.
“And we have second stage ignition!”
The engines on the second stage engage, dragging him higher. The Empire has been snatched from within the atmosphere by another rocket dipping down from orbit. As the second stage was traveling sideways at the point of capture, it pivots, pointing up at the darkening sky. Dali is thrown back in his chair by the sudden acceleration. The second rocket drives him on toward space.
“N—Nice,” he says, barely able to talk as sandbags are thrown on his chest yet again.
Dali closes his eyes and grits his teeth. His gloved hands grip the armrests on the seat. The rocket burn seems to last forever, but it’s probably only a couple of minutes.
“Empire, we are coming up on the third stage,” Helios says. “Sit tight. We’ll have you out of there in no time.”
The second stage releases his capsule. The spent rocket peels to one side, falling toward Bee. Already, the curvature of the planet is apparent. The atmosphere, once so thick, is now a thin red blur curling over the horizon. His capsule tumbles with a gentle, forward motion. Clouds dot the ocean. The mountains are visible, as is the lush coastline stretching around the planet.
“And we are at 80,000 meters.”
Dali can see the third stage approaching out of the darkness. The capture isn’t quite as clean or well-timed, but given his craft is now above the bulk of the atmosphere, they’ve got some margin to work with. Another barebones rocket drifts in above him. Caliper-like arms extend from its fuselage, grabbing at the mount points on the side of his capsule and drawing him in. Once the Empire is positioned on the nose of the third stage, its engines fire. This time, the ride is smoother and less intense.
“You did it!” he calls out within the confines of his helmet. “I can’t believe you did it! You defied physics!”
“We worked within the constraints,” a familiar voice says.
“Sandy!” Dali yells.
“Welcome back, babe,” she says. “From here, we’re going to circularize your orbit at two hundred kilometers. After that, a fourth stage is going to bring you up to us at just over a thousand kilometers in altitude. We’ll have you back on the Magellan in time for dinner.”
Dali’s head sinks into the headrest. From here on, it’s a sensation he’s only going to feel when under power or in the torus on the Magellan. He’s accelerating but at only a fraction over one gee. Given what he’s experienced on Bee, it feels magnificent. For him, lying there on the flight couch is like kicking back in a hammock. After passing over the ocean, he swings around into the night side of the planet, still gaining altitude. The stars have never looked more perfect.
“Can’t wait to see you again,” he says.
“I’m looking forward to seeing you too!”



The UN Warship Magellan
Dali’s not sure whether it’s the Empire pulling alongside the Magellan or the Magellan easing down to capture the Empire, but no docking procedure in the history of spaceflight has ever looked so goddamn beautiful. Luyten’s Star glistens off the hull of the Magellan. Bee sits to one side, looking a helluva lot smaller than it did when Dali was orbiting it in the Ranger. It’s still huge, dominating his cockpit window, but it no longer looks menacing. Clouds hug the mountains. The coastline curls around the massive ocean. From out here, the planet looks peaceful.
“Twenty meters and holding,” is the call from the bridge of the Magellan. Helios is talking him in. Dali has no doubt Sandy’s waiting in engineering, ready to rip his helmet off. “Aligning docking port… and closing the gap.”
Helios captures the Empire, hauling it into the hold where once the Ranger sat. Docking normally takes a minute or so, but this process has been unfolding over almost half an hour. Dali doesn’t mind. He’s bored, which means he gets to take in the sights without stress. Slowly, the Magellan closes over his repurposed escape pod.
“And capture,” Helios says. “Welcome home, Empire. Dali, you are free to disembark.”
“Copy that,” Dali says, releasing his harness.
Once again, seatbelt restraints drift around him in weightlessness. Dali floats away from the foam seat. It’s a sensation he never thought he’d experience again and he takes a moment to relish the simplicity and beauty of being in space. Whereas it was difficult to enter the Empire back on the rugged mountains of Bee while wearing his exploration suit, it’s easy to twist and turn and make his way to the makeshift hatch.
As there’s no atmosphere within the Empire, and no airlock to connect with the Magellan, Dali’s expecting to see an open, empty airlock opposite him on the warship. He’ll have to get in, close the outer hatch, and cycle the atmosphere.
He braces himself within the Empire and tugs on the stiff handle, opening his hatch inward. There, on the other side of the thin metal, is a familiar face cocooned within a helmet.
“Sandy!”
He barely clears the escape pod hatch before she pulls him into a bear hug.
“Oh, Dali. I never thought I’d see you again.”
Tears stream from his eyes, pooling in the corners and blurring his vision. The two astronauts bump helmets and fake kiss in a vacuum with just a few thin layers of glass visor between them. She was there for him. Of course, she was there waiting for him. From a practical perspective, it made sense to have someone on hand and suited up in case he needed physical assistance, but it was more than that. Sandy takes Dali by the scuffed shoulders of his environmental suit and leans back, taking a good look at his tiny head inside his huge helmet.
“Don’t ever do that again,” she says, laughing from behind her own tears.
“Promise,” he says.
“Okay, you two love birds. Get a room,” Kari says from somewhere out of sight, no doubt watching them on a monitor. She’s laughing. The sense of relief is overwhelming.
Sandy guides him inside the open airlock on the Magellan. She shuts the hatch and cycles the lock. Normally, the safety lights would change from red to green, but the entire lock is bathed in ultraviolet light. Dali looks around, confused.
“Easy,” Sandy says. “We need to run a decontamination cycle on your suit.”
She positions him in a cubicle on the side of the airlock. Dali slips his boots beneath a rail and takes hold of a handle up near the ceiling. Sandy closes the clear Plexiglass door and high-speed jets of water blast his suit. He can feel them through the thick material. Soapsuds obscure the view out of his helmet. A blast of air swirls around him, wicking away the water. The process repeats until the sensors on the Magellan are satisfied the waste water doesn’t hold any measurable contaminates. Once he’s dry, the clear glass door opens.
Sandy removes her helmet as the inner hatch opens to engineering. Dali fumbles with the bulky locking ring on his helmet. Being weightless again is going to take some getting used to. Sandy steadies him as Helios and Kari float into the airlock to greet him. She pulls off his helmet, casting it to one side. It bounces around the airlock like a pinball.
“Oh, my god,” Kari says. “You stink!” She addresses Sandy. “Throw him back in decontam!”
“It’s good to see you too, Kari,” Dali says, pulling the sweaty Snoopy cap from his head. Helios removes Dali’s backpack while Sandy helps him with the locking ring around his waist. Dali somersaults out of his trousers. Somersaulting, like skipping, is underrated, he decides. For him, skipping was impossible on Bee, which is a shame as he feels confident Bob would have enjoyed it.
“You really do smell,” Sandy says as Dali backs out of the upper torso. His undergarments are torn and stained.
“I know,” he says, getting a good whiff of himself.
“Ugh,” Kari says, clipping his trousers into a mount point within engineering. “I ain’t cleaning that.”
“Flush it out the airlock,” Dali says, laughing.
“You need a shower,” Sandy says, shaking her head but still unable to wipe the grin from her face. “Seriously.”
“And a medical,” Helios says. “I need to run a battery of tests on you. I mean, you look a little thin but okay. I have to be sure you haven’t developed any cardiovascular issues or blood clots in that heavy gee.”
The crew head down the tunnel between engineering and the flight deck. Helios and Kari lead the way, no doubt to avoid the smell. Sandy, though, can’t stop smiling. She sails up beside Dali even though there’s barely room for the two of them.
“It is so good to have you back. Let’s get you up into the torus and cleaned up.”
As much as Dali wants to, he can’t. It would be easy to go back to the way things were and ignore what happened down there. The reality is Bee changed him. The quirky, lighthearted Dali she knew died somewhere down on the planet’s surface. Sandy may not realize it, not yet, but he knows he’ll never be the same again. And he knows his work isn’t finished. Not yet.
As they emerge into the flight deck, Sandy opens the hatch to the transfer shuttle. Dali ignores her. Instead, he follows Helios and Kari into the bridge.
“How did you do it?” he asks. “How did you hit those aircraft?”
“This can wait,” Sandy says. “We can do a full debrief once you’re cleaned up, fed and rested.”
“Nope,” Dali says. “It can’t.”
The expression on Sandy’s face is one of alarm. Dali ignores her. It’s not personal. Right now, his concerns lie elsewhere—over a thousand kilometers away on the surface of an alien world.
“How?” he says, tapping the main monitor, although it’s more of a demand than a question.
Helios is surprised. He brings up an overlay showing the position of dozens of objects in orbit around Bee.
“At the point you went down, we deployed cube-sats for surveillance. Initially, it was to find you, but over time it became a case of tracking surface activity.”
“And the shots?”
Sandy says, “This is a warship, Dali. We have an array of firepower and countermeasures. The UN wasn’t taking any chances when they sent us here.”
“How?” Dali says, repeating his question with utter brevity.
Sandy looks worried. One word Dali is abnormal Dali. It’s a side of him she’s probably never seen, not here on the Magellan nor back on Earth in some distant memory he’s lost.
“Okay,” she says. “These blue dots. Those are reconnaissance cubes. At an altitude of a hundred and forty thousand meters, they can resolve the surface of the planet to within a few inches. Look. This is you a couple of days ago, walking out of the building where they housed you.”
The video she brings up is from an angle that’s not quite directly overhead. A blurry white figure walks across the dark grass toward the edge of the cliff. He’s flanked by an alien drifting alongside him. As the footage unfolds, the angle changes, indicating the motion of the satellite itself.
Dali reaches out and touches the screen, saying, “Rose.”
“Rose?” Sandy asks, raising her eyebrows and sounding perplexed. “It’s a she? She has a name?”
“Yes. She helped me escape.”
“We had eyes on you at all times,” Helios says. “But we didn’t want them to know.”
“We got your transmission,” Kari says. “When our orbit took us behind the planet, we cut the feed. We could have routed it between satellites, but we didn’t want to reveal the cards in our hand.”
“Lies,” Helios says. “They come in handy.”
“They do,” Dali says in agreement. “And your attack on their aircraft?”
“These red dots,” Sandy says, returning to the holographic overlay. “They’re stealth orbital weapons platforms. We fired needles. They’re guided missiles.”
“What else do you have?”
“You want to nuke them?” Helios asks.
“No.”
Kari says, “We’ve got sixteen thermonuclear warheads in the twenty megaton range and another eight tactical nukes.”
Sandy says, “I do not want to nuke anyone.”
“They fired on us,” Kari says. “That’s war!”
Dali ignores her, asking Sandy, “What happened to the craft that took me to the Empire?”
“The flyer?” Sandy asks, rewinding through their surveillance footage, rolling back to the point the Empire launched. She shifts the focus, skimming through its return flight. “It went back to the base by the lake.”
“And now?” Dali asks.
Sandy is determined. Single-Sentence Dali has her attention. The excitement of their reunion has faded. It seems she was ready for a party, but now she realizes that for him, returning to the Magellan wasn’t the end of his ordeal.
Sandy asks him, “What do you need, Dali?”
Ah, that’s the woman he fell in love with. Dali sneaks her a quick smile. It’s a subtle way to let her know he appreciates how she’s shifted back into mission mode. Sandy brings up a variety of satellite images from the region. He points, recognizing the sprawling mountains and the glacier leading down to the lake.
“There’s fighting in the hills,” she says, using sweeping gestures to align images from different satellites. “Looks like they’ve got action in the north and south.”
“A pincer movement,” Helios says.
“They’re trying to wipe them out,” Dali says.
“Who?” Sandy asks. “Who’s trying to wipe who out?”
Dali points, running his finger across the top of the screen.
“Those are the drifters,” he says. “They’re one of the two sentient alien species down there. They evolved to use flotation bladders to keep their bodies aloft.”
“Like these guys?” Kari asks, bringing up an image from his exploration suit on another nearby monitor. “We got this off your feed.”
It’s surreal to see drifters floating over the wreckage of the Ranger within the Hall of Ages. Most of his dealings were with Rose, but Kari’s picked a sequence where there are at least ten of them at various altitudes, doing different things. Dali hadn’t thought about it before now. His focus had been on Rose, but there were a bunch of alien scientists working on the debris from his craft. They all had their own specialties and interests. Rather than swamping him, they left Rose as the single point of contact. That was probably quite deliberate, but something that didn’t seem obvious to him until now. It seems Rose was in an exalted position among her peers.
“Yes. That’s them,” he says, turning his focus back to Sandy’s monitor and the view of the glacial lake on Bee. “I recognize their aircraft—the sleek lines and large engines.”
“And these guys in the south?” Sandy asks.
“Those are prowlers. They’re bipeds, but they have four arms.”
“So, who’s in the middle?”
“Rose is in there somewhere,” Dali says. “And Bob.”
“Bob?”
“I had to give him a name.”
“And the name you gave him was Bob?” Sandy asks, grinning. Yep, that’s typical Dali. He gives her a slight smile in acknowledgment.
“Rose and Bob aren’t going to last long,” Kari says.
“No, they’re not. You’ve got to help them.”
“Wait a minute,” Helios says. “Getting you back is one thing. Interfering in the internal politics of two distinct, intelligent extraterrestrial species is another.”
“We’re way past interfering,” Dali says. “Our presence here has stirred up war down there. We’ve got to do something. If we don’t, their revolution won’t last.”
Sandy says, “I am not liking the word revolution. Helios is right. This is beyond our remit.”
“Revolution?” Kari says. “Against what?”
“That,” Dali replies, “is the right question. To the north, among the drifters, it’s a monarchy interested only in its survival. To the south, it’s religious factions wanting to overturn the rule of the north. These guys—right here. They’re the reason I made it back to you. They want neither. In the north, they locked me in a zoo. In the south, they wanted to worship me as a prophet. But Rose and Bob convinced these guys right here in the middle to let me go.”
“We need to protect these guys,” Sandy says, circling her hand over the hill above the lake.
“Commander,” Helios says. “We’re moving well beyond our rules of First Contact. If we do this, we’re at war.”
“We’re already at war,” Kari says. “They started it. We’ll finish it.”
“We’ll do a limited strike,” Sandy says, bringing up the targeting computer. “Non-nuclear. Just enough for both sides to get the message—Back off!”
“Thank you,” Dali says.
“Okay,” Sandy says. “Machine-learning has differentiated between friendlies and hostiles based on their engagement profile. I have a lock on a hundred and forty-seven craft to a depth of fifty miles on either side of their location. The E7 platform will be overhead in a couple of minutes. Strikes will occur over a period of almost ten minutes. Once they start seeing their craft fall, they’re going to hightail it, but it won’t matter. Our needles are gravity-drawn and aero-fin guided onto their targets. They’re good out to about two hundred miles. Inbound velocities on Bee are in excess of six kilometers per second. Unless these guys are damn good at maneuvering at the last moment, every single one of them is going down. Now, Dali, for the love of all that’s holy, go and have a shower. That’s an order.”
“Yes, commander.”



Space Elevator
The flight to the rotating torus is automated and quick. Dali climbs up out of the shuttle, emerging beside the kitchenette. A sense of gravity returns, but as it’s less than the crushing weight of Bee and he’s no longer wearing an exploration suit, he feels as though he’s walking on air. Dali can skip again. With no one around, he indulges in a few steps one way and then another. Fred Astaire, eat your heart out!
The shower is warm and soothing. Water droplets fall gently on his face instead of thundering down on his visor as they did on Bee. The shampoo on the Magellan is unscented, but he could swear it smells like frangipani. It’s all he can do not to linger beneath the warm cascade of water for several hours, soaking his weary muscles. As it is, he’s done in under five minutes.
Dali wraps a towel around himself and shaves. Whereas most men would grow a thick beard in five weeks, his chin and cheeks are covered in little more than straggly bum fluff. It’s a delight to run his fingers over the smooth skin on his face again. He brushes his teeth. His gums bleed. One of his incisors is wobbly and a little sore. Dali rinses his mouth with cold water to stop blood from staining his teeth. A bit of dentistry can wait. Besides, he doesn’t want to freak anyone out about his overall health, least of all Sandy.
Clean clothes are a treasure. Who would have thought something as simple as a cotton t-shirt could be so uplifting? Dali feels human again. With his hair still wet and slicked back over his ears, he takes the shuttle back to the bridge, wanting to hear about the orbital bombardment.
“Did it work?” he asks, drifting toward the flight deck and feeling like a new man.
“Oh, it worked,” Sandy says, bringing up imagery from Bee. Dozens of aircraft lie scattered across the countryside, having plowed into the forest. Dark scars mark those that crashed on the glacier. Smoke billows from the wreckage of several fighter craft that made it as far as the beach. “Both sides are pulling back from our friends in the middle.”
“Good.”
“It won’t last,” Helios says. “And we can’t sustain this.”
“And we’re not going nuclear,” Sandy says.
“I know. I know,” Dali replies.
“What are we going to do?” Kari asks. She’s been cycling through the data retrieved from his suit. The image on her monitor is familiar. Rose lies on a stretcher at the back of a boat. Bob is sitting opposite Dali. Salt spray drifts through the air as the speedboat turns toward shore.
Dali says, “We need to build that damn space elevator.”
“What?” Kari says.
“Are you crazy?” Helios says. “That’s insane!”
Sandy, though, is quiet. Her Dali is back. He can see the sense of recognition in her eyes. She knows this isn’t a flippant suggestion. She may not understand his logic, but she must realize he’s already reasoned this through in the shower—there’s no other possible course of action. Their eyes meet. She tries not to smile. If he could, he’d kiss her, but it would be incongruous to the others. For him, though, her trust is all he’s ever wanted.
“We have three options,” Dali says. “We can bug out. We can split. We can head off to the moon of that last gas giant and establish a colony. Oh, maybe we’ll still talk to them, but we can leave them pretty much as they have been for millions of years. Alone and afraid.”
“Or?” Sandy asks.
“Or if it’s war you want, we can bomb the crap out of them. Hell, forget about nukes. We could toss an asteroid in the ocean and sterilize the planet.”
From the look of horror on Kari’s face, that isn’t an option.
“Or?” Sandy asks, only she lingers on that word, drawing it out, knowing this next point is what he’s been leading toward.
“Or we invite them to join us among the stars. We build that space elevator. We give them a way to get off Bee.”
“Bad idea,” Kari says.
“Very bad idea,” Helios says. “Look at what they did to you. If we let them up here, we could invite war.”
“They could end up fighting with us for resources,” Kari says.
“Really?” Dali asks, staring at her. “A lack of resources? In space?”
Sandy gets his logic. “Originally, we thought they were a space-faring species.”
“Exactly,” Dali says, pointing at her. “We never even considered they might be locked in. We thought they were either in their infancy or had only just reached orbit. We never considered the possibility they couldn’t explore outer space.”
“We need to consider the ethics of this,” Helios says. “This is big. This is bigger than bombing a few aircraft. The decision we make could have ramifications for humanity for thousands—tens of thousands of years to come.”
“Yes,” Dali says. “It could. It could give us a partner in our search for life elsewhere. When I was down there, they said they knew of intelligent life on several other cold eyes out here somewhere—all of them trapped by the chains of gravity.”
Sandy says, “What we need to consider is the ethics of leaving them down there!”
“That’s a good point,” Kari says. “All this talk of a cleanse. Are we really going to drift by and watch as they kill each other, committing genocide on a scale we’ve never seen before?”
“But how do we stop them from doing that up here?” Helios asks.
“We don’t,” Dali says. “They have to stop themselves. Don’t you understand? They’ve been waiting for this moment for millions of years—waiting for us. Now, we need them to listen to us.”
“What are you thinking?” Sandy asks.
“They’ve longed for First Contact, and here we are. Change has come to their world. They understand that. The only question is—what will change?”
Sandy says, “We can’t force them to change. That won’t work. If there’s one thing our own history has taught us, it’s that change has to come from within.”
Dali says, “Yep. We need to appeal to them to change for the better.”
Helios says, “I hate to be the one interrupting this particular rendition of Kumbaya, but don’t you think we’re being naive?”
To Dali’s surprise, Kari says, “We were naive thinking our mission wouldn’t disrupt their world. As much as I hate to admit it, Dali’s right. We have to take responsibility for what we’ve done by coming here. Looking at the footage from Dali’s helmet, it’s clear we can’t walk away. If we do, they’ll tear each other apart.”
Dali says, “Whether we help them or not, it would be naive to think we’re not part of whatever happens next. We’re either passive, standing by and watching as war escalates on their world. Or we’re active, steering them toward the future.”
Helios shakes his head, but he’s not disagreeing. Dali can see he’s fighting with his own logic. “I hate this shit. Goddamn it, this isn’t what we signed up for.”
“No, it’s not,” Sandy says. “But this is our choice—not theirs. We get to choose our response.”
“As complicated as this may seem,” Kari says, “it’s really quite simple. Leave, bomb, or help. When you think of it like that, it’s not a difficult choice.”
“Yes,” Dali says. “Sandy, can you patch me through?”
“How do you know you can trust them?” Helios asks as Sandy works on a nearby computer.
“I don’t,” Dali replies. “But there have been too many lies. We have got to stop lying to each other. The crazy thing is—both sides know they’re dealing with lies. It’s a game. And the common folk? They fall for it. At some point, honesty has to prevail.”
“I, ah—” Helios says, but he stops himself mid-sentence, knowing whatever’s said now is being broadcast to an alien world. Sandy hands a slimline headset to Dali, inviting him to speak. He loops the thin frame over the back of his head, positioning the microphone next to his mouth. The LED on the tip glows green.
“This is Dali Patel, First Contact specialist on board the UN warship Magellan, broadcasting to the inhabitants of the planet Gliese 273b in orbit around Luyten’s Star. Respond. Over.”
Sandy hits the mute button, whispering, “And they’re going to know what all that means?”
“Oh, yeah. Every word. Especially the word warship. They’ll know this is a formal announcement following everything that’s happened over the past month. Right about now, leaders on both sides are going to be shitting themselves.”
“They’re expecting the worst, huh?” Kari says.
“Wouldn’t you?” Helios says.
“These guys in the middle,” Dali says, tapping the screen. “They’ll be pumped. Everyone else will be expecting fire to rain from heaven.”
It takes almost a minute before there’s a reply. Over the radio, a familiar voice says, “Spaceman! You made it!”
Bob is quickly cut off by another voice, speaking with more formality. “This is Rose of Langburn, lead researcher for Earth Studies at the Central Academy of Science on Gliese 273b. Go ahead, Magellan. You have our attention.”
“After that orbital strike,” Sandy says, still on mute, “I bet we do.” She switches back to transmit and nods to Dali.
“Your world is ruled by two factions—prowlers and drifters. You have two authorities—your king and your religion. But now you have a chance for change.
“You have an opportunity. We offer you two choices—to remain as you are with your religion and your rulers, or to leave them both behind and join us among the stars.”
Dali pauses. He circles his hand through the air, mouthing the phrase, “Round trip time?”
Sandy holds up one finger, representing a second. If the Beebs want to reply, they can. When nothing is offered, Dali continues.
“We invite you to leave not only your planet, but your past behind. We will build a space elevator. We ask only one thing in return—that reason becomes your guide.
“It’s time to be honest. It’s time to think about others rather than yourself. Together, we can share the stars, but only if you’re ready to move on from the past. You can’t bring that junk up here. And we can’t police you. We won’t. You need to decide for yourself. What’s more important? Being selfish or working together as one? As a prophet on our world once said, it’s time to put away childish things.”
Still, there’s silence. Dali waits slightly longer this time, wanting Rose to say something, but she’s quiet on behalf of an entire planet listening in. At a guess, Rose is giving both the supreme ruler and their religious leaders the opportunity to speak. That they’re also silent reinforces her authority to speak on behalf of the Beebs as a whole.
Sandy drifts over beside Dali. They haven’t talked about specifics, but it doesn’t matter. He trusted her to get him off that damn planet. She trusts him to make the right call now. Sandy takes Dali’s hand, interlocking her fingers with his. Warmth radiates from her palm as Dali continues.
“We like to think we’re logical. We’re not. The sooner you accept that, the easier life will become for all of us. We’re emotional. We’re selfish. We lie. We cheat. We reason only to find excuses. And that’s not a criticism—it’s reality. Regardless of who we are, we inhabit one point in space at any one time. It’s no surprise we can only see things from our own perspective. We have to do better. We have to trust one another. For us humans, that starts with a space elevator.
“Our science isn’t perfect, but it’s honest. If science doesn’t stand up to scrutiny, it changes—and that’s what’s been missing from society—the willingness to change. I don’t know what the future holds, but we humans want partners in space, not prisoners locked in on a planet. There’s a lot of work ahead of us, but the challenge isn’t technical—it requires honesty and humility.”
Kari is drifting behind Helios. She wraps her legs around his waist. Her arms are draped over his neck, while her head floats just above his shoulder. She whispers something to him. Whatever’s said, it makes him smile. His broad, bushy orange beard rises. Teeth appear behind a mat of scruffy facial hair. For Dali, it’s the first time he’s seen the crew united. 
“Check your blind spots,” he says. “Ask questions of yourself before you ask them of others.”
Dali knows he has to bring this to a conclusion. Flowery words are for high school literary analysis. First Contact was always supposed to be a meeting of equals—an exchange of cultures and ideas. Somewhere over the mountains of Bee, that was cut short by a projectile that severed his electronics and ruptured his fuel tank. What should have been a moment of historic triumph became a journey of discovery for him. It’s difficult to condense all he’s learned into a few words, but he has to try.
“Nothing can bring you peace but the triumph of reason—no edicts, no beliefs, no rules or regulations. No one can do this for you. No one. You have to be honest with yourself and your own motivations. You can’t blame others. You have to help each other.”
That’s it. That’s all he’s got. He doesn’t round out his speech so much as stop mid-stride. Now is the time for silence.
From somewhere deep below them, on the distant shores of an alien world, Rose speaks in reply.
“It will be as you say, spaceman.”
The words she’s chosen have no significance to Sandy and the others, but Dali understands the deeper meaning behind them. This is the terminology he first heard in the religious ceremony within the spire. It’s what Bob said after Rose was shot in the cave. It’s a solemn vow—an oath. She’s adopting the terminology and mannerisms of those her species consider their enemies. For the drifters, this phrase has connotations of religious submission. Hearing their lead scientist make such a statement would be jarring for them. She’s merging rather than canceling their cultures. With just a few words, she’s telling both sides it’s time to come together and stop playing stupid games.
Dali smiles. If it were just him, he wouldn’t be confident about the future, but he knows Rose and Bob will ensure his words are heeded. There are no guarantees. He accepts that. In his mind, those that look for guarantees in life are guaranteed one thing—to fail. Throughout all this, Dali’s learned that the future belongs to those that learn to trust each other in the moment.
The End



Epilogue
It’s been seven months—twelve revolutions since Dali escaped Bee. During that time, robotic assemblers have constructed and lowered a cable from an asteroid the Magellan dragged to L1, locating it between Bee and her parent star. The length of the ribbon cable is absurd. Even with sunlight glistening off its silvery surface in the clear, dark vacuum, it disappears from sight within a few kilometers of the asteroid. Rather than being static, the cable is doubled over, making it twice as long. That allows it to continually pass through the anchor point, where repairs are automatically made.
A capsule approaches on the cable, but the pace is leisurely.
“Here they come,” Dali says, pointing.
“It’s a shame Helios and Kari couldn’t be here,” Sandy replies.
The Magellan is forty light minutes away, orbiting a gas giant as construction bots build a habitat on one of the moons. Gravity there is a lazy 2/3rds that of Earth. The moon’s a frozen wasteland, but it has one helluva view, being only twenty thousand kilometers from the giant. Dali and Sandy haven’t been there yet, but Kari sent them some footage. Looking out the cockpit, it’s as though there’s a massive, smooth wall of swirling gas to one side. Bee looked like that once to Dali. As beautiful as it may be to orbit around Dee, the fourth planet in the system, Dali doesn’t want to get up close with planetary masses again. Nope, space is where he feels comfortable. The asteroid they’re on out in front of Bee is big enough for him.
One of the first things that was constructed on the asteroid, even before work began on the cable, is what Sandy refers to as The Racetrack. To Dali’s mind, it’s a solar-powered train, but it runs on a banked track circling at a distance of a kilometer. The track allows them to simulate gravity using centrifugal motion. There are ten elongated carriages, which makes it more spacious than the torus on the Magellan. Twice a day, the train stops to let them off and on again, but as most of the work on the asteroid is robotic, they can go for days without winding down.
“Ready?” Sandy says, depressurizing the airlock.
“Oh, I’m ready,” Dali says as the engine slows, bringing them to a stop at the one and only station on the circular track. As the train has plants and livestock on board, it’ll speed up again to maintain the illusion of gravity for the chickens. Microgravity is unnerving for poultry.
The train comes to a halt. The outer hatch opens. The two of them drift rather than jump onto the station, taking hold of handles to pull themselves past the solar collectors and down the tunnel to the asteroid. Microgravity drags their legs down. Behind them, the hatch closes and the train accelerates along the steeply banked track.
It’s a leisurely two-minute flight to the anchor station beside the quarry. Automated mining vehicles trundle along steel tracks, carrying ore to the processing plant. Eventually, a network of pressurized tunnels will span the distance, but the priority is on building a larger racetrack to support a train capable of simulating gravity on Bee. For now, visiting Beebs will be given their own compartment on the Earth racetrack.
Dali and Sandy land on a platform designed to minimize dust plumes. They enter the airlock on the receiving station. Once inside, the lock pressurizes, although it goes beyond an Earth atmosphere. After much analysis, a balance has been reached at which humans and Beebs can both survive. Dali and Sandy need to wear face masks to filter out airborne microbes, but they don’t need pressure suits. A warm shower with plenty of soap before suiting up again will suffice. They leave their Snoopy caps on to allow for radio communication with the Beebs.
For Dali and Sandy, the air inside the station is cold, oppressive and thick. For the Beebs, it’ll feel as though they’re in the thin air on top of a mountain.
Dali and Sandy remove their spacesuits and grab their masks.
For Dali, stepping into the station is the most fun anyone can have on an asteroid. Initially, he hated low-gee, but after almost five weeks on Bee, he’s changed his mind. Now that he’s free of his cumbersome spacesuit, he feels like Superman. He can literally bounce off the walls. The two of them drift through the air with their toes barely touching the cool floor. The station is spacious, with laboratories and housing beside the main dome. At the far end, there’s a greenhouse. The corn stalks in there have gone nuts in the low gravity. 
The capsule on the elevator descends level with the station. Through the window, they can see the mechanical crane detecting the module on the cable. Robotic arms pluck the capsule from the elevator and dock it with the station. After the seals are in place and pressure checks are complete, the twin doors slide open.
“Dali!” Rose calls out. She’s holding his old translation donut in an outstretched hand. It flickers with her thoughts, transmitting to their headsets. She bats her fins, rushing out to meet him with her arms outstretched. Her flotation bladder has healed. A scar marks where the blaster bolt tore through the skin. In microgravity, she rises, sailing over him. Dali grabs her hand, turning her around and twisting her down toward him.
She says, “Oh, that’s going to take some getting used to. And you. Look at you! You’re so small. You’re tiny when you’re not in an exploration suit!” 
“Where’s Bob?” Dali asks, confused by his friend’s absence.
“He wanted to surprise you.”
Dali’s brow furrows. Then he sees four sets of fingers curling around the top of the door. A familiar head-bump appears with its dark eye points. In microgravity, Bob’s maneuvered upside down.
“Look at me,” Bob says, flipping around like an acrobat and dropping to the floor. “Now, I’m the spaceman!”



Afterword
Thank you for supporting independent science fiction.
Cold Eyes is a tribute to a classic of science fiction, The Mote in God’s Eye (1974) by Larry Niven and Jerry Pournelle. It’s the only work of science fiction I’ve read from cover to cover four times. I love the way it imagines aliens being shaped by the closed environment in which they evolved and the clash of cultures that comes with human contact. I wanted to capture the essence of this in Cold Eyes but without recycling or plagiarizing any of the original material.
There were so many interesting side notes feeding into this story, I felt I had to mention at least some of them in the afterword.
At the start of this novel, Dali asks if the others are going to flush him out of an airlock. This is a nod to humanity’s first interaction with aliens in The Mote in God’s Eye, where moties are mysteriously flushed into space.
Luyten’s Star features in Larry Niven’s short story, The Handicapped (1967) as  LS 1668. It was fortuitous that Luyten’s Star held a cold eye planet and could be worked into this novel.
In 2017, scientists really did transmit a math tutorial and a bunch of musical performances to Luyten’s Star in the hope that, if there are extraterrestrials on one of the surrounding planets, they’ll hear us. If they do, then we expect to hear back from them around 2042. This historical fact became the inciting event for the journey undertaken by the Magellan in this novel.
If you’re interested in hearing what was transmitted, click on the links for Pavel Apisov, Nisa Pujol Masià, and my favorite, Darko Keteleš (the website is in Spanish. If you use Google Chrome, it should give you an option to translate the page). Each Sound Cloud music track (click the tiny red arrow on the left of the screen) has a video explaining the artist’s thinking (as shown on the right of the screen).
As with any far-flung speculative science fiction novel, new discoveries may overturn parts of this story. Where possible, I’ve grounded this story in what’s currently known about Luyten b and its host star, but my knowledge will inevitably become outdated over time as our telescopes improve. To the best of my ability, this story is grounded in current science.
Luyten’s Star is an M-class red dwarf 12.36 light-years from Earth. Recently, Riccardo Claudi at the Astronomical Observatory of Padova in Italy conducted an experiment to see if bacteria could harvest energy via photosynthesis from a red dwarf. Remarkably, Chlorogloeopsis thermalis, an extremophile species of cyanobacteria,
was able to thrive under conditions similar to those found around Luyten’s Star.
Luyten b is also known as GJ 273 b. NASA classifies it as a super-earth, a cold eye orbiting an M-type star every 18.6 days. It’s almost three times the mass of Earth, with a radius around 1.5x the size of Earth.
Our exoplanet surveys have shown super-earths are far more abundant than earth-sized planets. There’s some debate as to whether these cold eyes are super-earths or mini-neptunes as they’re in between these two types of planets. In other words, are they rocky terrestrial planets or dwarf gas planets? In this novel, I adopted the position that, being so close to the host star, an earth-sized planet would be stripped of its atmosphere (like Mercury is around our Sun), while a super-earth would act more like Earth as we know it, with its gravity allowing it to retain a lot of its atmosphere. 
The following comparison has been compiled with assistance from the Keisan Casio escape velocity calculator and the Planetary Habitability Laboratory.
		Earth
	GJ 273
(Luyten) b
	Ratio

	Host Star Mass (kg)
	1.99e+30
	5.17e+29
	0.26

	Planet Mass (kg)
	5.97e+24
	1.73e+25
	2.89

	Planet Radius (km)
	6.38e+03
	9.63e+03
	1.51

	Orbit Radius (au)
	1
	0.0911
	0.09

	Gravity (m3 kg-1 s-2)
	6.67e-11
	8.46e-11
	1.27

	Acceleration (m/s2 at sea level)
	9.8
	15.7
	1.6

	Average Surface Temperature
	7C / 44F
	-14C / 7F
	~

	Orbital Velocity (km/s)
	7.907
	12.33
	1.56

	Escape Velocity (km/s)
	11.18
	17.43
	1.56


So, looking at the table above, Luyten’s Star is a quarter the size of our Sun, while Bee is almost three times the size of Earth, with a radius one and a half times the size of Earth.
For the sake of the novel, I ratcheted up the orbital velocity to 14 km/s to ensure chemical rockets were out of the equation for the inhabitants of Bee, but even at 12 km/s they’d be limited to cubesats.
Luyten b is closer to its host star than Mercury is to the Sun (0.4 au). There’s some debate as to whether Luyten b is tidally-locked, forming an eyeball planet as described in this story, or whether it has spin-orbital resonance, allowing it to turn slowly.
Even though its host star is a red dwarf with barely 1% the luminosity of the Sun, there are a lot of similarities. Luyten b orbits so close to its star it receives almost the same amount of energy (or stellar incident flux) as Earth, albeit in the red portion of the light spectrum!
Luyten’s Star has a relatively cool temperature of 3,150K, giving it an orange hue (compared to our Sun’s outer layer which is almost 6,000K). It’s stable and long-lived, being roughly eight billion years old, which helps make Luyten b a good candidate for extraterrestrial life on par with what we have on Earth.
Red dwarf stars are cool—if you’ll pardon the pun. Whereas our Sun will fuse hydrogen into helium for roughly 10 billion years, red dwarfs can keep chugging for hundreds of billions of years (albeit at a slower rate). In his video The Red Dwarf Paradox, Professor David Kipping at Columbia University estimates some red dwarfs may live for up to 10 trillion years! In the long term, this makes them a particularly good candidate for extraterrestrial life to emerge.
M-type red dwarfs like Luyten’s Star are thought to make up roughly 80% of all stars, whereas G-type stars like our Sun account for only 4%. Red dwarfs may well be where life resides beyond Earth.
If you’re interested in learning more about Luyten’s Star and the possibility of habitable planets in this system, check out Anton Petrov’s video Luyten’s Planet Might Be Habitable, Radio Signal Sent, ETA 2042.
This novel explores the possibility that Fermi’s Paradox might be partially solved by The Great Suck. Perhaps one reason we don’t see ET spreading throughout the galaxy might be the overwhelming strength of gravity. At least some proportion of aliens might be locked in on their various homeworlds, waiting for someone like us to free them with a space elevator.
It might surprise you to realize Earth is right on the cusp of this limit. When Apollo 11 sat on the launchpad, it weighed 2.8 million kilograms fully fueled. Including the service module, command module and lunar module, roughly 40,000 kilograms made it into orbit around the Moon. That’s barely 1.5% of the original launch mass. The LEM that took Neil and Buzz to and from the Lunar surface (including descent and ascent stages and fuel) weighed barely 15,000 kilograms. That’s less than half a percent of the Saturn V launch mass! The point being, it takes a helluva lot of oomph to get even a modest-sized spacecraft as far as somewhere relatively nearby like the Moon. 
In the words of NASA astronaut Don Pettit, “If our planet was 50% larger in diameter, we would not be able to venture into space.”
Chemical rockets are limited to a specific impulse of anywhere from 3 to 5 kilometers per second (or 2 to 3 miles each second). Although that’s astonishingly fast, to reach orbit, a spacecraft has to be traveling at 8 km/s. A single SpaceX raptor engine, as an example, can achieve 3.7 km/s in a vacuum. With enough fuel and no drag, it can easily reach 8 km/s, but getting out of the atmosphere is laborious.
To reach orbit, we stack rockets on top of rockets. Although we use the term stages this belittles the engineering marvel that is spaceflight. Companies like ULA, Boeing, Blue Origin and SpaceX are literally launching rockets on top of already moving rockets to reach orbit.
It’s doubtful a chemical rocket could escape from Luyten b, especially if it has a thick lower atmosphere. Any alien civilization on a planet like Luyten b would be doomed to observe but never explore the universe around them. They could, however, be rescued by another space-faring species lowering a space elevator—someone like us!
Nuclear rockets are more efficient than chemical rockets, reaching a theoretical specific impulse of 8 km/s. A multi-stage nuclear rocket would probably be able to reach orbit from Luyten b, but uranium is an astonishingly rare resource. Earth is unusual in this regard. Uranium is 9000x more abundant here than it is elsewhere in the universe! For the sake of the story, I made Luyten b roughly average, meaning for the inhabitants of Bee, uranium is little more than a trace element and can’t be gathered in amounts large enough to power a rocket.
To get off Bee, the crew of the Magellan deploys the Empire as a multi-stage rocket, but with the additional stages dipping down from orbit. In practice, this would be a horribly inefficient use of fuel and the timing would be insane, but it would work. This idea was inspired by a Cold War concept known as the sky-hook. Rather than landing to retrieve spies, someone standing in a field would raise a blimp-like balloon on a long wire tether. A plane would then fly in low and catch the tether, dragging them off the ground.
Warp drives and FTL (Faster-Than-Light) drives have long been a staple of science fiction, but could they become science fact? Concepts like the EmDrive promised reaction-less propulsion that could reach relativistic speeds. The EmDrive seemed too good to be true and it was! After a decade of debunking, it was shown to be fake.
When it comes to our fictional spacecraft the Magellan, the Falco drive is based on an episode of PBS SpaceTime where Dr. Matt O’Dowd jokes about how vague the current theories are when it comes to warp drives. At the end of the video, he holds up an empty cardboard box with an old-fashioned wristwatch stuck to the outside. He speaks with Grade-A sarcasm, saying, “[This] is guaranteed to be as effective as any warp drive ever constructed. Future versions will be even better, perhaps with flashing lights!” In our fictional universe, the Falco drive warps spacetime in front of the spaceship rather than around it, causing the spaceship to fall in that direction, but at only a few centimeters per second. Over a period of years, that would accumulate to a significant fraction of the speed of light, but it’s an in-joke, mocking concepts like the EmDrive.
Although it is tempting to think the speed of light is just another record to be broken, like the sound barrier, light is entirely different.
Think of spacetime like a rubber band.
A rubber band has two key characteristics—its length and its flexibility. Pull it, and its length increases while its flexibility decreases. The more you pull, the greater the tension. Pull it hard enough and your rubber band will lose all flexibility and become as taut as a guitar string. The same idea holds true for spacetime.
Spacetime has two key characteristics, which are, unsurprisingly, space and time. They’re entwined. Go faster in space and time will slow as observed by others.
All speed is measured relative to something. A car’s speed is relative to the road. To our minds, it seems as though we should always be able to go faster. After all, if you’re doing 50 mph on the freeway, you can put your foot on the accelerator and speed up to 60 mph. But remember, these two components are inextricably related. An increase in speed involves a decrease in time—it’s just that at 50 or 60 mph, the decrease is minuscule.
When you consider the impact of speed on time, it becomes obvious why there’s a cosmic speed limit. It’s not speed itself that’s limited. The problem is time. Time can only slow until the point it stops—and the point at which time comes to a halt is the speed at which light travels! To go faster, you’d need to go backward in time. Although that might appeal to our science-fiction-addled minds, it’s nonsense. Imagine seeing a spaceship traveling faster than light. You’d see it before it reached the speed of light because it’s going backward in time. It would be like watching a movie played in reverse.
Remember, light is an electromagnetic wave. No one talks about traveling faster than electricity or faster than a magnetic field, but that’s what it would mean to travel “faster than light.” The speed of light is the speed with which that particular wave moves through space and time.
Another problem with traveling close to the speed of light is, from your perspective, you’re stationary and everything else around you is traveling close to the speed of light. This is a big problem. Bits of dust and interstellar gas will rush at you like a hail of tiny bullets. Oleg Semyonov, in his paper, Radiation Hazards of Interstellar Flight, puts the practical speed limit at about 30% of the speed of light. Above that, radiation becomes more and more of a severe problem until it becomes insurmountable. This can be difficult to imagine but think of being caught in a storm here on Earth. If you’re in a stationary car, rain merely falls on the windshield with a gentle rhythm. Drive down the freeway at 60 mph, though, and the same rain is blinding. 
Because of this, I had the Magellan accelerate at a paltry 7cm/s and max out at 0.3C on its 12 light-year journey to Luyten’s Star. This made the one-way travel time roughly 80 years, including the outbound acceleration and the inbound deceleration.
The design of the torus, providing artificial gravity for the crew of the Magellan, is based on calculations performed by Professor David Kipping of Cool Worlds. This puts the radius of the torus at 50 meters (160 ft) with a rotational rate of 2.5 times per minute. At this rate, the torus would avoid the worst effects of radial tipping and the Coriolis effect.
One theme explored in this novel is the nature of lying and how that might influence First Contact. Two and a half thousand years ago, the Chinese General and military strategist Sun Tzu said, “All warfare is based on deception. Hence, when we are able to attack, we must seem unable; when using our forces, we must appear inactive; when we are near, we must make the enemy believe we are far away.” Although I don’t think First Contact will erupt into a Hollywood-style war, it would be naive to think there won’t be tension and possibly conflict. When First Contact occurs, there will undoubtedly be a power imbalance. This is unavoidable. One species can traverse the stars. The other cannot. The question is—how will this be managed by all sides?
Asymmetrical warfare can take a variety of forms, from guerrilla warfare opposing occupying forces to authoritarian regimes using social media to destabilize other countries. In the event of First Contact with extraterrestrial intelligence, there will be friction on Earth between various countries. Forget about aliens for a moment. Expect lies to be weaponized as a means of tipping the balance in favor of the weaker side here on Earth. As for what’s said to ET, anything we say will invariably be laced with half-truths.
Lies can take a variety of forms and even span different species. Cats purr as a way of manipulating us into feeding them. Dogs domesticated us, mimicking the way infants pay attention to their parents. We bred some animals to be farmed, others to be cute. The cute ones exploit that to their advantage!
As crazy as it may sound, there’s no such thing as a tree, and there are no fish. According to the Oxford Encyclopedia of Underwater Life, “Incredible as it may sound, there is no such thing as a fish. The concept is merely a convenient umbrella term to describe an aquatic vertebrate that is not a mammal, a turtle, or anything else. There are five quite separate groups (classes) of fishes now alive – plus three extinct ones – not at all closely related to one another.”
In this novel, the Ranger dips into the atmosphere to sample high-altitude microbes. On Earth, the highest altitude at which viable microbes have been found is 77,000 meters (just under 50 miles), which approaches the edge of space (the Kármán line at 52 miles). For the purposes of the story, I proposed the Ranger could collect living samples from 100,000 meters around Bee. Although this is low by orbital standards, 99% of the atmosphere on Earth is below this altitude.
Imagining what intelligent alien life will be like is fraught with difficulty. Imagining an entire world teeming with interconnected flora and fauna is an exercise in abstract complexity. I drew on a number of non-fiction resources to ensure this novel was plausible.
In Other Minds: The Octopus and the Evolution of Intelligent Life Peter Godfrey-Smith makes the point that, “When we imagine the lives and experiences of simpler animals [or in this case, aliens in books and movies], we often wind up visualizing scaled-down versions of ourselves.”
The Mote in God’s Eye succeeds precisely because it avoids this trap. Moties were complex in their behavior, their biology, and utterly alien in their reasoning. In the same way, rather than using cardboard cutouts, I sought to develop a plausible alien biosphere for Bee based on current science. 
In Strange Survivors: How Organisms Attack and Defend in the Game of Life, Professor Oné R. Pagán states, “In the evolutionary arms race that has raged on since life began, organisms have developed an endless variety of survival strategies. From sharp claws to brute strength, camouflage to venom—all these tools and abilities share one purpose: to keep their bearer alive long enough to reproduce.” In the same way, I’ve imagined a world where natural selection followed similar principles as alien life evolved.
Like The Mote in God’s Eye, this novel is loosely based on the history of Easter Island, where limited resources and over-population led to boom/bust cycles. I depicted Bee as having limited land and a fragile balance.
The way flora on Bee is layered, leaning toward the light, is based on the way some plants and trees here on Earth lean toward the Sun. The Cook Pines of New Caledonia, for example, lean at an angle of 8 degrees toward the equator, allowing them to capture more sunlight in cloudy conditions.
The discussion about the conflicting, confusing numeric systems used by humanity is a nod to Isaac Asimov, who pointed out the inefficiency of our base 10 system. He favored either base 8 or 12. If you’re interested in learning more about the origins of our various numeric systems, check out this video by Jade Tan-Holmes. Ten is a convenient base, but it’s illogical, being based solely on the digits of our hands. Twelve is a much better base as it has four factors, each of which can be halved yet again.
The gravitational attraction of the fictional asteroid Kenshin was calculated based on a mass of 9 trillion tons and a radius of 5km, which would be akin to the leisurely deceleration you see when superheroes land in movies, stepping down onto the ground.
The section where Dali tumbles on the asteroid and likens it to falling into a ball pit at McDonald’s is based on my own life. My wife and I lived in Christchurch, New Zealand for a few years. The Ashley Rakahuri river to the north is over a hundred meters wide, but it only floods once or twice a year. Most of the time, it’s dry. The riverbed is made up of millions of smooth, rounded stones. In summer, we’d take dirt bikes up the beach and along the chaotic riverbed. Falling off was inevitable—and fun! Although we were falling into stones, they were piled so loosely it was like falling into the ball pit at McDonald’s. I figured Dali would experience something similar in the microgravity rock pile of an ancient asteroid.
Where possible, I’ve tried to extend existing technology on the Magellan. For example, when the craft is in orbit, they measure the chirality of life of Bee (describing how molecules can mirror each other, being left or right-handed). This is based on scientists developing the means of detecting chirality with telescopes due to how it changes the polarization of light. This is an astonishing scientific achievement and may well allow us to confirm the existence of life on other, distant exoplanets with nothing more than a telescope. 
The story also talks about how thalidomide is a chiral molecule (left/right-handed). In its left-hand version, it was effective at preventing morning sickness in pregnant women, but the right-hand version caused fetal abnormalities. This affected hundreds of thousands of people around the world. It was a sober lesson for medical researchers and led to a number of significant changes in the way drugs are developed and tested. In the same manner, LSD is chiral, with one hand being an order of magnitude less effective at producing hallucinations—something that has no doubt disappointed some amateur chemists. 
Colors aren’t real. I know this may come as a shock to some people, but there is no color outside of your head. Our eyes see in three different bands, which our minds interpret as colors. Other animals see entirely different colors. Have you ever wondered why hunters wear bright day-glow orange camouflage vests? It’s because deer can’t distinguish between orange and grey. Why? Because day-glow orange is grey. It’s we who see something that’s not there. For us, it’s a safety feature, allowing hunters to spot each other when in the forest. The irony is, those who are color-blind see the real world! I suspect any intelligent alien species we meet would be thoroughly fascinated by our insistence that there are colors in a rainbow.
All life communicates. Regardless of whether it’s bacteria using quorum sensing or the smell of cut grass warning other plants of impending danger, life is chatty. The way Beebs speak in images is taken from dolphins, who can “fax” three-dimensional echo-imaged descriptions to each other.
Language is a reflection of what is important to a culture, but the medium in which language occurs can vary. We tend to think of speech as the only way of talking, but Subsaharan tribes communicate using various clicking sounds with different tones as a substitute for words. We’ve inherited this percussive sound with letters like k and t. An obscure language found in the Canary Islands called Silbo Gomero uses whistles rather than words, with two vowels and four consonants. Given the mountainous terrain, it’s a smart alternative to shouting across ravines. The way the Beebs communicate is based on how octopus and cuttlefish use skin pigments to send messages to each other in brilliant patterns of light.
In his essay on self-reliance, American philosopher Ralph Waldo Emerson made the point, “Nothing can bring you peace but yourself. Nothing can bring you peace but the triumph of principles.” I adapted that slightly for this novel, making it, “Nothing can bring you peace but the triumph of reason.” To my mind, reason is what’s missing in our social and political discourse. People like to think they’re reasonable and logical. Few are. Be brutally honest with yourself and your core beliefs.
This story is dedicated to my mother, who, unfortunately, never got to read it. She died just as it reached the editing phase. Growing up in New Zealand in the 1970s, we didn’t have a television. At night, we’d sit and listen to plays dramatized on the radio. I remember my mother’s excitement at hearing the BBC adaptation of War of the Worlds. Cushions sagged beneath us as we sat on the couch in the lounge, gripped by the tension. A news reporter provided commentary from the grassy meadows in Horsell Commons. Steam rose from the impact site. Horses clomped along a cobbled road in the background. Metal scraped in a long, drawn-out whine as the Martian cylinder opened. Tentacles reached into the cool night air. I was terrified but excited. I had to hear what was going to happen next, but then the narrator said, To be continued next week! Stories like these kindled my love for science fiction.
I hope you’ve enjoyed this novel as much as I have. If you liked this story as an ebook, you might want to grab a paperback copy to sit alongside some of the classics on your bookshelf. Hardback copies are also available.
I’d like to thank my wife and the following beta-readers for their enthusiastic support: John Larisch, LuAnn Miller, David Jaffe, John Stephens, Terry Grindstaff, Didi Kanjahn, Petr Melechin and Chris Fox. I haven’t met any of these people in real life, but I trust their insights and appreciate their interest in my stories. I hope to meet each of them one day so I can thank them in person.
Please take the time to leave a review of Cold Eyes online. Your thoughts on this novel are far more important than mine, but please, no spoilers.
You can find all my novels on Amazon, and you can find me on Facebook and Twitter.
Be sure to subscribe to my email newsletter if you’d like to learn more about upcoming novels.
Peter Cawdron
Brisbane, Australia
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