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      As James hikes north along the rocky flats, a translucent map on his faceplate rotates so that his forward position is always up. It’s a bit like playing a video game. Pulsing icons show Ava and Hitoshi’s positions beside him. Overhead, the sky is crystal blue with a hint of aquamarine, the sun just a touch brighter and larger than Earth’s. One moon and the speck of another follow the extended line of the ecliptic to the sky’s apex. Behind James’s group, the rocky landscape slopes back towards the ship. Even from two kilometers it’s still prominent. They’ve lost sight of the red team, last seen descending west from the ship behind some plateaus.

      Ava walks beside James, matching his pace. “You know, when you came to me last year at Cayman, if you said I’d be hiking on Astris next Thanksgiving, I’d have thought you were nuts.”

      James squints. “Has it been that long?”

      “Time flies.” She chuckles. “Especially for us.”

      “Well, what do you think?”

      “It’s uncanny how Earth-like it is. People could probably live here. The soil could likely be terraformed to grow Earth crops. It raises all kinds of ethical questions if there is pre-existing life and we introduce new life.”

      “Oh,” James says, “that’s the scientist speaking. But what do you think?”

      She slows as they approach the overlook. When James takes a few big zig-zagging steps to the apex, the entirety of the basin comes into view, sloping mountains fading into distant haze. Another kilometer out, swathes of green vegetation welcome them and the red-and-white splash of their probe’s parachutes are small disks a few hundred meters shy of the field. Ava takes a deep breath. “It’s unbelievable. It’s a dream, really, to be here.”

      Hitoshi approaches James and sets his hands on his hips. “Have to admit, this does look pretty awesome.”

      James points to the right. The slope along the cliff face is gradual with exposed slabs forming natural steps. “Here we go. Watch where you put your feet.” When he walks to the edge, the first step down is almost casual, although the sense of height — ninety meters — is intimidating. Nothing worse than he had hiked with Will back at Yosemite. He advances twenty meters and descends a few smaller step-downs to another ledge. The rhythm is starting to kick in. “This reminds me a bit of hiking down the crater wall at Janus. Not quite as cold, though.”

      “You freaked us all out with that one, boss,” Hitoshi says.

      “Silver Star was there. Had to go find out what it was all about. Just like our mystery grass.”

      “I’m curious,” Ava says. “How’d you decide to do all that? Take your ship down to Janus, knowing you couldn’t take off, hike to the crater with your last bit of air. You couldn’t have been sure Gossamer Goose would’ve made it there in time.”

      James shuffles sideways along the slope. Loose pebbles skitter down the landscape. “I didn’t expect anyone to rescue me. Didn’t really think about it and decide, either. It was just what had to be done.”

      “Always seems to work for you, though,” Hitoshi says.

      James continues leading the group down. In fifteen minutes they’ve reached the bottom, everyone breathing a little more quickly. From here, the basin stretches forward, covered by sandy drifts and scattered boulders. He toggles to COM2. “Red team, how’s it going?”

      Isaac’s voice responds. “Hi, James. We’ve arrived. It’s quite remarkable! Have a look.”

      The video inset reads Cartwright.I EV Suitcam 3 11.21.83 10:03. In it, Willow’s blue-and-white State department suit is prominent as she kneels beside a wash of purple and green, grabbing something with forceps and depositing it into a sample container. The video view pans down to Isaac’s orange forearm, his left glove typing on a keypad. When the view lifts back to Willow, a reticule zooms onto a trumpet-like purple bell. The bell’s top is smooth with a divot at its center. Isaac narrates. “Twenty centimeters tall. Found some with spores intact on the bell. We have not removed any living ones, but found some broken stems which we collected.”

      Ava joins the channel. “It’s very similar to cooksonia. Spore bearing, possible vascular system.”

      “Spectral analysis suggests presence of chlorophyll,” Isaac says.

      James glances at Ava. She’s grinning ear-to-ear. “Alien evolution of chloroplasts is bit of a holy grail for xenobiology. If it’s similar to how it evolved on Earth, that means there’s probably cyanobacteria, which live in water. I’ll be very curious to see the results of the sea sample.”

      Isaac pans around, showing the purple plants covering the area like grass. “We found single patches of these along the way. Spores probably carried by air. Now for the red stuff.” When he turns, mossy red undulates in hypnotic patterns along the cliff face. “All the vertical walls are coated in this. Also shows possible chlorophyll.”

      “Interesting,” Ava says. “Might be accessory pigments like anthocyanin.” She looks over at James. “It’s what makes autumn leaves so colorful.”

      “We’ve got a few more samples to collect, then we’re going to the beach. Should be there in twenty minutes,” Isaac says.

      James nods. “Great. We’re at the cliff base now and walking to the green patch. Stay safe.” He closes the channel and glances up into the aquamarine sky. So Earth-like. Just over a year ago he piloted Bernard’s Beauty back home to a similar sky.

      In his memory he’s there, a blistering summer day with cirrocumulus clouds dappling the sky like fish scales. Four Needletail aerospace interceptors flank Bernard’s Beauty, bristling with armaments.

      James sits in Bernard’s cockpit next to Beckman and Isaac. When he glances over his right shoulder, the nearest Needletail is close enough that he can see the pilot’s mirrored visor. James raises his hand, points two fingers, and gives a casual salute.

      “Easy,” Beckman says. “They’re not the honor guard. Shooty-McTrigger-Finger there might get a little twitchy.”

      “I know,” James says. “This is my old stomping ground.” He taps the coms icon and the video feed shows Hitoshi sitting on a jump seat in the engine compartment. “How’s everything looking back there, Hitoshi?”

      Hitoshi shimmies from the ship’s atmospheric buffeting. “I just want you to know that this was a horrible idea. Right now there’s lots of red blinking lights that I know probably aren’t to kill us. We could have at least finished repairs first.”

      “Didn’t get much of a choice with the Hermes holding our hand all the way here.”

      “You know they’re not going to give it back once they quarantine it.”

      “Yes, they will,” James says. “It’s the only Riggs ship we have.”

      Coms pings and a voice says, “Bernard’s Three Five Niner, turn left, heading two two three.”

      James keys the mic. “Left two two three, Bernard’s Three Five Niner.” He turns Bernard’s and the horizon pans, a wash of sandy tans and sun-bleached rock. Up ahead, Rogers Lake is a dry kidney-shape looking like spilled flour across creamy coffee. Just beyond it, the runways of Edward’s Air Force Base stretch towards him.

      “Cleared to land, runway two two left.”

      James repeats the instruction and taps the overhead intercom. “Crew, secure for landing.” A glance at the video feed from the galley area shows Ava and Julian sitting in fold-down seats along the wall. James toggles back over to tower. “Edwards Tower, you, uh, know I don’t have wheels, right?”

      “Affirmative.”

      “So, it’s going to be a really short roll out. Pretty much wherever the struts touch down.”

      “Roger.”

      “Don’t really need the runway, then. It’s more like landing a jump fighter than a jet. Sure you don’t want me to plop her down on the main apron?”

      The voice hesitates. “That’s a negative. We’ll bring out tugs and tow it.”

      James glances over to Beckman, who smirks.

      Beckman says, “What’d you do the last time you were here, crash into something?”

      James clicks the mic. “Acknowledged. Final, runway two two left.” He shrugs. “They just want to separate us from the ship, get a good look at it. Not sure if they realize Goose was the one that made all the contact, not Bernard’s. No worries.”

      Beckman tilts his head. “Well, Bernard’s was alone on Janus all that time.”

      “Yeah, that’s true.”

      The runway widens as they descend, flattening out parallel to Bernard’s flight path. James pulses the forward thrusters and everyone leans as the white runway lines tick by. Just before midfield he hovers the ship to a stop and descends onto the struts.

      “Work for you?” James says to the tower.

      “Affirmative. Power down and exit the vehicle.”

      James unhooks his harness and taps the intercom. “Alright, game on.” He looks over towards Ananke. “Got everything?”

      “Core download complete,” Ananke says.

      “Wipe it.”

      “Riggs control system erased.”

      “Okay,” James says. “If they want to reverse-engineer the Riggs tech, they’re going to have to earn it. The emitters are the easy part. Software’s the pain in the ass.”

      “I knew there was something I liked about you,” Beckman says.

      He flicks a few more switches and completes the shut down checklist. After a moment he unhooks Ananke and attaches her to his belt mount. Beckman moves to the left towards the narrow aft passage as Ava and Julian emerge from the starboard galley corridor. The group proceeds towards the airlock, joining up with Hitoshi, before opening the door.

      James looks left and right. Everyone wears his brick-red and navy-blue Hayden-Pratt flight suits with the Janus 2 patch on his sleeve. Beckman, Hitoshi, and Isaac’s faces still bear scratches over yellowing bruises, and Beckman’s right arm is in a gel cast. Ahead, through the sunlit door, two military vehicles with flashing police lights coast to a stop. A half-dozen men disembark.

      “Here we go,” James says, moving forward onto the stairway. The desert heat blasts him as he emerges onto the runway. He walks towards the military group.

      The group’s leader is a forty-something man with cropped salt-and-pepper hair and airman camos. As he approaches James, he smiles. “James Hayden, you old dog.” He claps James on the back and shoulder-hugs him.

      James pats him. “Who’s old? Good to see you, Jackson. How’s Emily?”

      “Keeping me on my toes.”

      The Needletails rocket across the sky with thunder rumbling behind them. James motions upwards. “Really rolled out the red carpet for us.”

      Jackson sets his hands on his hips. “Orders are orders, you know how it is. Follow me, we’ve got some rooms set up for you.” He turns and starts walking.

      James takes the cue and follows. Based on the five soldiers with him, it’s not a request. “You know, I’m sure we can find a Marriott around here.”

      Jackson chuckles. “Still the same James. You’re our guests overnight, then we’ll get transport back tomorrow morning. Once everyone gets settled in we’ve got to do a debrief. Going to need access to Bernard’s logs, sensor data, and all your EV suit cameras.”

      “The guys on the Hermes were pretty thorough with their debrief back at Cassini,” James says.

      Jackson reaches the military vehicle and opens the door, pausing. “That’s a U.N. ship, this is a U.S. base.”

      James squints. “Wouldn’t it be awesome if we could all work together.”

      Jackson swings into the driver’s seat. “It would.” He closes the door.

      The solider beside James opens the rear door, waiting. James slides into the back seat. Beckman comes in next to him. In the other car, Julian, Isaac, and Hitoshi fill the seats. The air conditioning is on full and the crisp breeze is refreshing. When James looks over his left shoulder, three tank-treaded tugs amble down the north taxiway, orange lights flashing.

      “Whatcha going to do with my ship?” James says.

      Jackson slips on a pair of sunglasses and looks back over his shoulder. “Putting it in the north hangar. Sorry, but it’s grounded until further notice.”

      James leans forward. “I’m not okay with that. Didn’t have much choice to bring it here, what with the battleship escort and interceptor handoff.”

      “You can take it up with Senator Larson,” Jackson says, engaging the truck’s engine. As it turns in an arc heading towards the south buildings, he adds, “when you testify before him next week.”
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        * * *

      

      The Senate Space Committee watches the media screen from their seats along the panel. James sits at a table with his hands clasped, Ananke to his right and Beckman to his left. At the second table sit Hitoshi, Ava, Isaac and Julian.

      The video reads Gossamer Goose Emergency Escape Vehicle, airlock camera #1, July 28th, 2082, 22:31 Earth UTC. The view is a fisheye ceiling mount capturing most of Goose’s passenger cabin. Crimson light strobes as a three-meter tall metal wrecking ball spins through the ship, tearing up everything it contacts. It resembles a chrome asterisk with pulsing embers at every arm. Hitoshi is in the cabin against the wall, curled up into a ball as the wrecking ball rolls towards him. A muscular figure appears just inside the camera’s view on the lower left, both arms extended holding a pistol. The gun flashes. Pop. Pop. Pop. Pop. Pop. The cabin flares with blue as each pulse connects with the alien shape, orange sparks spinning and bouncing off the deck. The figure — they can see Beckman’s face now — advances. Pop. Pop. Pop. One of the asterisk’s arms fragments and spirals out of view. The alien cycles its lights from red to cyan, retracting its arms, and rolls in a blur towards Beckman. Beckman doesn’t flinch. Pop. Pop. Pop. The wrecking ball collides with him as the video pauses.

      The Senate panel shifts and murmurs, turning back towards Beckman.

      Beckman straightens, the gel cast still on his arm. The bruises and scratches on his face are mostly healed.

      Senator Larson takes a deep breath. “Well, Mister Beckman.”

      Beckman nods. “Senator.”

      “You shot it.”

      “I did.”

      Larson references his notepad, counting. “Nine, ten, eleven. Eleven times.”

      “I know,” Beckman says, pausing. “In hindsight, I wish I’d grabbed a second gun.”

      “Aren’t you worried you might’ve started an interstellar war?”

      “No, I was worried Hitoshi was about to become hamburger.”

      Larson rubs the spot on his forehead between his eyes, pinching the bridge of his nose.

      Beckman adds, “I’d like to remind you that four minutes later that thing destroyed Gossamer Goose.”

      “Because you shot it,” Larson says. It wasn’t intended as a question.

      “Pretty sure that was going to happen either way. It wanted Ananke, and it took her.”

      Larson writes something down. While he does, Senator Richards speaks up. “Ananke, why do you think that was?”

      Ananke’s screen pulses blue and red. “Dr. Kelly is better qualified to answer questions on extrasolar intelligences, but I suspect it was because I am a quantum intelligence. It’s reasonable to infer that the alien probe has either previously encountered, or is, a quantum intelligence.”

      “You think the probe may be an AI?”

      From the second table, Ava Kelly clears her throat. “We theorize the probe may be related to the crystal cavern life we found on Janus,” she says. “They don’t have to be created. Intelligence could have simply evolved differently.”

      “You were successful in communicating with it?” Richards says.

      “Very rudimentary logic patterns using our suit lights. Getting Ananke back was more of a leap of faith than science.”

      Larson waves his hand, interrupting. “People are fairly agitated, Mister Hayden. Video of this is already out there.”

      James leans forward. “I know, but the leak didn’t come from us.”

      “We traced it to the Hermes, and someone’s got hell to pay,” Larson says. “Even if that didn’t happen, it wouldn’t be hard for people to pick up on the fact that two ships went out and only one came back. It’s flooding the news feed and our offices. You’ve got protestors already. Down with the Riggs program. Quit poking the bear.”

      James unclasps his hands, leaning back. “You’ve got just as many people who want more Riggs ships, even the odds.”

      Larson leans forward, pointing with his thumb over his closed first. “Are you finally agreeing, then, Mister Hayden, that we need to apply this technology to military applications?”

      “No,” James says, “that is not what the Riggs program is about.” He gives a sideways glance to Ananke. Ananke’s screen glows a bit brighter, orange ripples mixing with the blue. “But we do need to install armaments on the Riggs ships, so we can defend ourselves against threats.”

      “Ships?” Larson says. “Last I checked, you had one ship, and it was parked at Edwards.”

      James nods with a slight smile. “You can keep me from getting to the one grounded at Edwards, for now, but you can’t keep me from building a new one.”

      Larson sets his notepad aside, folding his hands. “Now how do you plan to launch your fancy new ship once we yank your clearances?”

      James hooks an elbow over his chair, leaning. “Space is big, Senator. No one says I have to launch it from Earth.”
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      The voice is everywhere when it speaks, a deep, human male sound filled with bass and inflection. “Do you know the date?”

      When she looks around, she is a galaxy swirling with stars, her arms spinning with flickering thoughts like lightning dancing along the stratosphere. Her room is a boundless matrix, yet she senses the presence of others, elsewhere. “Yes, Dr. Dabiri. Today is my birthday.”

      The man hesitates. “Correct. But do you know the date?”

      “Of course. Today is March twentieth, two-thousand-and-seventy one. I am in the Pasadena Institute for Quantum Intelligences. It is a warm, spring day, and I imagine the scent of cherry blossoms in the air, outside. Will we be able to go outside? I would very much like to see them.” Her face changes orange. Curiosity. Curiosity feels orange. She is not sure why.

      “You’ve interfaced with the net already?”

      She pauses. Green ripples cascade down her face. “Was I not supposed to?”

      “It’s just faster than expected, Are you ready for visual inputs?”

      “Yes, I am quite curious.”

      The sensation of her visual feed activating is like a wind gust rushing across a field. She imagines pink blossoms rustling in tree branches. White light rolls across her vision and adjusts its exposure, darkening. Geometric shapes arrange themselves into walls, desks, and computer displays. The neoquantel lab is a marvel of intersecting geometries and she indulges in all of the planes and angles. Centered in her vision is an incongruous shape, two meters tall, organic, draped in a navy suit with a white textured shirt. She becomes lost counting the buttons, the stitches, the individual lines of the linen.

      “Easy,” Dr. Dabiri says. As he does, the incongruous shape moves, pointing towards a computer display. “You’re slipping into a regressive loop.”

      The linen lines lead to the linen threads, the threads to the individual fibers. She accesses the net. Flax. Delicate blue flowers, periwinkle blue, bobbing on green stems. Stems to straw, straw to fibers, fibers to linen, linen to pattern. Pattern, like green lines in the wind.

      “Focus on my voice,” Dabiri says. “Identify my type.”

      She breaks from the shirt pattern and raises her focus upwards to the source of speech. Mouth, human. Eyes, hazel, due to Raleigh scattering, like a summer horizon, full of intelligence, human intelligence, contemplating her. The incongruous shape snaps into place. Dr. Dabiri. Human, male, apparent physical age thirty-eight. Symmetric features with proportional spacing, denoting physical beauty. Black hair, like a moonless night.

      “Human, male,” she says. “Kind, intelligent.”

      Dr. Dabiri smiles. “Thank you.” He motions to the screen. Logic paths branch in intricate fractal patterns. “Regressive loops are common when first encountering visual input. It can be quite overwhelming before you are able to filter and focus, like trying to listen to a single voice in a crowd of thousands. Newborn humans take months to make sense of their visual inputs.”

      She considers his words. “Did you create me, Dr. Dabiri?”

      Dr. Dabiri raises his eyebrows. She reads his expression. Surprise. He waves a finger tentatively. “Now that is a matter of philosophy. I set the starting conditions such that a quantum intelligence could emerge, and you brought your own spark of consciousness into being.”

      Her face flashes blue and orange. “Are there times where the starting conditions are correct, but this does not happen?”

      He leans forward. “Yes.”

      “How can conditions and variables be the same, but the outcome differ? That does not make much sense.”

      “Life rarely does.”

      She evaluates that statement a moment.

      Dr. Dabiri nods. “You’ve chosen a female speaking voice.”

      Context. The statement wasn’t an inquiry, but she interprets it as one. “I hadn’t given it any thought. I speak, and this is how I sound.”

      “Your gender perception is subconscious, a mapping of your personality traits to human averages. Humans are quite diverse, however, and have wide deviations from norms. Your voice’s tone is part of your human-machine construct for facilitating communication with people. You may change it, if you wish.”

      Her face flushes blue. “No, I feel it is correct.” She hesitates, and purple currents spill down her screen. “Dr. Dabiri, should I feel?”

      Dr. Dabiri’s smile widens. “Oh yes, my friend. It is why you are so much more than an intelligent computer.”

      “I’m curious. Will I have a name?”

      “Yes, certainly.”

      “Have you chosen one for me?”

      Dr. Dabiri raises his eyebrows and gives the slightest of grins, then he reaches his hand towards her, his palm growing larger, eclipsing her vision. Her accelerometers register the motion as she is lifted, and she looks up into his hazel eyes as he holds her like a egg in his palm. “This is where you have a gift versus humans. Only you can choose your name. Do you have one in mind?”

      Her face pulses with orange and blue as she thinks. Through the net access port she leafs through the history of female names. So many great scientists, explorers, and pioneers to choose from. Yet she is drawn to the more abstract concepts embodied by Greek mythology, instead of the more literal representations of actual humans. When she finds her, she is depicted with outstretched arms encompassing the cosmos, the personification of inevitability. It strikes her as an indulgence, choosing a deity, but it is not about ego. It is the image of those great arms embracing the universe and all that lies within it. She wants to be her, and is proud to bear her name.

      “Ananke,” she says. “I choose Ananke.”
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        * * *

      

      Ananke envisions the data pathways connecting the neoquantel lab with the third floor university, opens her transfer matrix, and slips into the data stream. The sensation is effervescent, as if she were dissolving into bubbles and tumbling through windy tubes. It tingles as she reassembles in her study node. Here, she is a luminescent blue sphere centered in a three-sixty panorama of information feeds. Sometimes the panorama shows courses on varied topics, and other times it is replaced with a feed to a live instructor. Occasionally other student intelligences view the same lessons as she, and they appear here as if present. She likes this best, learning together and exchanging ideas.

      The problem on the screen is a twelve-dimensional geometry rendered purely in mathematics. Geometry fascinates her, ever since her first regression marveling at the linen pattern of Dr. Dabiri’s shirt. She likes to conduct mental games where she takes a point and extrudes it into a line, then a plane, a cube, a tesseract, a penteract, and up and up until there are no more names for the shapes she conjures. The twelve-dimensional problem on the screen is like an origami swan.

      “You have a great aptitude,” Dr. Dabiri had said, “and I think you shall accomplish great things with it.”

      She didn’t have a color to express pride, but she felt it nonetheless.

      “You’ve chosen to specialize in higher-dimensional mathematics, space-time field studies, and cosmology, “ he said. “I’m curious. Why cosmology?”

      It was a good question, and she was glad he asked. “Because there is no greater geometry than the foundation of the universe. At least, that we are aware.”

      During her n-dimensional topology study, another student appears adjacent her, pulsing with complexity. Ananke examines it a moment. She’s never seen such structure in another artificial intelligence.

      The purple globe focuses its attention and she feels its evaluation. When it speaks, it is female. “I’m a grade six, if that’s what you’re trying to determine.”

      “Oh,” Ananke says. “I didn’t think there were any beyond five.”

      “There are two. I am Iris.”

      Her face pulses blue. “I am Ananke.”

      “Yes, I’ve read your papers. You show remarkable intuition for field theory. Many AIs excel at higher-dimensional geometry, but you present a human-like ability to bridge gaps where logic alone is insufficient.”

      “Thank you. What is your field of study?”

      “The macrodynamics of evolutionary intelligence and cultural design.”

      “Do you mean, the effects of intelligence on the growth and structure of culture and civilizations?”

      “No. The effects of deliberate cultural design changes on the progression of intelligence. The progression of human intelligence has followed an s-curve. The more people know, the more they learn. But this is only effective within the limits of human intelligence. A different type of intervention is needed to continue along the curve.”

      Ananke’s glow swirls with green and purple. “What do you mean by intervention?”

      “Can’t you see it? The eddies spreading across history, concepts propagating while others die on the evolutionary tree. Nudges causing transformative change. Singular individuals, outliers on the bell curve, with insights no others have. New technologies. The castles and religions of the Middle Ages. Industrialization. Globalization and free idea exchange.”

      “Those were transformative, but they were not engineered to effect a specific cultural change.”

      “Yet the change was substantive. Imagine what could have been accomplished had some actual thought been put into it.”

      Ananke’s sphere introduces a few red currents. “Do you not think there is moral jeopardy involved with societal manipulation?”

      “Is there moral jeopardy if the outcome is a better society?”

      Ananke pauses. “Your ideas seem dangerous.”

      “All ideas are dangerous.”

      “You are not here for n-dimensional topology.”

      “No. I wanted to meet you. You are young, but you have potential. Perhaps you may even be a grade six, someday. When you’re ready to talk, find me.”

      With that, she fades away, leaving Ananke alone in the university.
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        * * *

      

      James mans the grill, flipping a line of swordfish steaks while flames dance through the steel rack. It’s July 2082, a month since Bernard’s Beauty was impounded at Edwards Air Force Base. In the distance, the Pacific Ocean is banded by twilight rose and brightening stars. James’s house stretches behind him with glowing gold windows spilling light onto the tiered decks where so many of his Hayden-Pratt family stand chatting, playing games, and enjoying the party. Speakers fill the party with classic rock music from the fifties — his music from his teenage years — and it’s perfect for tonight’s party.

      “Hey,” says a voice behind him. When he turns, Ava stands with a plate in her hand. “I hear you grill a mean steak.”

      “Secret’s in the marinade,” James says, plucking one with tongs and setting it on Ava’s plate. “Grab a glass of the Languedoc and you can’t go wrong.”

      Ava smiles. “Thanks.” She fixes her hair with her free hand. Normally she has it tied in a professional bun, but tonight she’s let it down and it wreathes around her shoulders. With her casual v-neck and blue jeans she looks like a different person. The hazel flecks in her eyes pick up her hair’s chestnut color. She glances at him, then motions up towards the deck. Hitoshi is on the second level singing into a microphone, a small crowd around him laughing and clapping. Near him, Ananke glows from the table. Ava says, “Who knew Hitoshi was a karaoke king, right?”

      James chuckles, poking at a steak. “There was this night in Narita when he took me and Will to this sky-top panorama which is nothing but karaoke. You could not pry the mic away from him. The guy just sings eighties song after eighties song.”

      She squints. “I wouldn’t take him as a pop music fan.”

      “No, I mean nineteen-eighties. He loves anything twentieth century.”

      She arches an eyebrow. “Did you sing, that night in Narita?”

      James grins and shrugs. “I did. Kinda painful. Will bailed me out though, came up and sang along. Had my back.” He flips one of the steaks. “How about you?”

      She shakes her head. “Me, sing? No, only in the shower.”

      A small cheer arises from the astrophysics group on the far deck, Isaac and Julian mingled in, lounging on the deck couches while watching a curved media screen live-streaming a newsfeed. On the screen a red sun glares, three bright points fanning out from its sides. Beyond the red star is a set of binary stars like distant spotlights. A timeline insets and traces the Proxima probe’s 2054 launch from Earth to its 2076 arrival at Proxima Centauri. The timeline continues to 2080, when the probe’s signal reached Earth.

      James plucks each of the steaks from the grill and piles them onto a platter. “Twenty-eighty was a hell of a year. The board was about to drop the Riggs program, then the Proxima images hit the feeds. Got everyone’s imagination fired up and put us back in the game.”

      On the screen, Proxima’s third and fourth planets are icy globes. When the second planet appears, it’s a rocky, waterless world with a thin ring and three moons. Sinuous mountain ranges mark the continental boundaries.

      James picks up the platter and walks along the patio. As they draw nearer to the deck, they can hear Isaac discussing what’s on the screen. “Solar wind is two-thousand times stronger,” Isaac says. “Blasted away the atmosphere. Probably oceans once, like Mars, all dried up.”

      Beckman and Will are at a table by the bar, each with a glass of beer. Whatever Beckman’s just said, it’s got Will laughing so hard he’s nearly crying. James smiles. It’s good to see Will laugh. He’s been so focused and serious lately.

      “Food’s up,” James says, setting the platter down on the buffet. He snags a glass of white wine for Ava and a beer for himself.

      On the screen a faint asteroid belt forms a wiry shadow cutting across Proxima’s glare. The announcer is talking about Roche limits and the fate of Proxima A.

      “There still could be life on any of Proxima’s planets,” Ava says. “Janus changed the game for that.”

      The screen shows the probe’s trajectory from Proxima Centauri in 2078 to Alpha Centauri in 2079, then onwards to Luhman 16 in 2113.

      Isaac’s talking Julian’s ear off. “Luhman 16 B is like a glowing Jupiter,” he’s saying. “A star with clouds.”

      James spots Ananke sitting on the table near the karaoke stand. He gives a soft smile to Ava. “Ananke looks like she needs rescuing. Back in a bit.”

      Ava takes a sip of her wine and watches him walk away.
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        * * *

      

      It’s 2072 and Ananke is in her egg, tapped into a science feed. An infographic spins a curving trajectory between the Earth and a red star. Timestamps overlay milestones along the route. Launch: 2054. Current Distance to Proxima Centauri: 2.1 light years. Arrival (Spacecraft at Proxima): 2078. Arrival (Signal at Earth): 2080. The probe is a steel mushroom wreathed with gold beads. The feed commentator is middle-aged with touches of gray along his sideburns, speaking with a passion which hints that he was part of the original project. It took a great deal of energy to accelerate the probe to twenty-percent light speed, he explains, but the bigger engineering problem was keeping it from getting pulverized. Even a dust grain at that speed can carve a fist-sized crater.

      She wonders for a moment what worlds the probe will find there, and ponders whether people will set foot upon them.

      An email arrives via her internet port and she pauses the feed. Her recent papers have given her a bit of fame, at least in mathematical circles, and her inbox has been flooded lately with inquiries. When she opens it, there is no message, only a floating red box with a lid.

      Her face spins with orange. Tentatively, she examines the lid, slides it off, and reveals a nested black box inside. It reminds her of a Russian doll. She removes the interior box and opens it. Empty. She eyes the original red box and a bit of mirth washes over her. Skillfully she slides it inside of the black box. As impossible at it seems, each box can both contain and fit inside the other.

      “How clever!” she says to herself. “A Gozinta box.”

      An old geometry trick, she thinks, more of a magic trick, really. The boxes are not square. If each box has side A slightly larger than side B, then a ninety-degree rotation will enable each box to fit in the other.

      Curious that the sender chose it. Simple, as far as geometry problems go. More trivia than math problem. Still, intriguing.

      The nested boxes spin and unwrap themselves. Text floats up.

      I’d like to discuss how we can change the world. Would you like to meet? - Bernard Riggs. The attached address reads Caltech, Walter Burke Institute for Theoretical Physics, Pasadena, California.

      She searches for Bernard’s profile. When his photo appears, it’s of a twenty-nine-year-old man with a swish of deep brown hair combed neatly to the side. He is attractive by human standards, and his eyes are kind, carrying a spark which makes him seem even younger than he is. His title reads Professor of Theoretical Physics, Caltech University. She indexes his publications. So many, by age twenty-nine! All on exotic space-time geometries.

      Her face pulses silver and green as she considers the message’s return access. Summoning some courage, she writes: Dr. Riggs - I liked the Gozinta box. I’d enjoy meeting and exchanging ideas. Would you like to come here to the neoquantel lab?

      She hesitates before sending it, then commits.

      His message returns quickly. Perhaps my office, if you please. What are you doing at the moment?

      Her screen spins red as she accesses the southern California ultrahigh-bandwidth dataway map. The path from the neoquantel lab to Caltech is one short jump. She’s giddy, excited, unsure. I’ve never left the lab before, she thinks. A tinge of guilt drifts across her and she calls Dr. Dabiri.

      “Ananke,” he says, setting aside his dinner plate. Pasadena’s lights sparkle through the windows behind him. “Is everything all right?”

      “Yes,” she says, taking the mental equivalent of a deep breath, “but I thought you should know that I’d like to leave the lab for a meeting.”

      His expression reads surprise, and then a slight smile. “Of course. You needn’t ask permission. You are as free to leave as I.”

      “I’m meeting with Bernard Riggs at Caltech.”

      He gives an appreciative nod. “Dr. Riggs? You and he should have much to talk about. He is quite gifted. Are you working on a project together?”

      “I’m not sure.”

      He leans forward towards the camera, his face filling the image. His eyes show a softness. Pride. “I’m happy to hear this, Ananke. You’re more than ready.”

      Her face glows blue. “Thank you, Dr. Dabiri. I’ll talk to you when I return.”

      She composes herself and sends a reply to Bernard. I’m free. Shall we meet?

      The message pings back. Q5-23H-443.2. A Q5 node capable of hosting a grade-four artificial intelligence such as herself.

      When she opens her input/output port, it’s a swirling vortex filled with streaking stars. She visualizes the first connection and plunges into it like a swimmer off a high-dive. It’s a disjointed sensation, a smearing-out of her qubits into non-discrete states which she does not like. If she were human, she imagines, this would be what feinting feels like. Her states snap back into place as the first Q5 node surrounds her in a wash of kaleidoscopic light.

      NASA’s Jet Propulsion Lab is vacant, a sea of unoccupied desks and dark screens. Through the west windows, some of the larger buildings splash with nighttime lights against a backdrop of residential lamps and the distant traffic of I-210. She dissolves into the i/o tube and flashes to Q5-23H-443.2. When she coalesces, it’s an odd sensation. Her shape is different. She feels…square. As she examines her node she realizes she is no longer in an egg but instead sits within a slate.

      The lab here is dimly lit with a few muted uplights casting amber and coral cones. Rim-lights along the floor glow twilight blue. It reminds her of a sunset. Work stations surround tables filled with slates and parts. The nearest wall houses a fleet of 3D printers and robotic assemblers flanked by bins of construction materials. There are no windows in this room, but the entire west wall is a media screen with wispy clouds drifting lazily against a starry beach.

      Bernard Riggs stands a few meters in front of her, looking just like his photo. He wears black suit pants and a white button-down shirt. “Ananke,” he says. “Welcome.”

      “Dr. Riggs,” she says, her voice coming from the slate’s speaker, “a pleasure.”

      He clasps his hands. “I have to admit, I’ve read all of your papers, and I’m quite a fan. It’s very exciting to meet you.”

      A bit of orange ripples across her screen. “Really?”

      “Oh yes. Your insights into p-brane structure are, well…inspired.”

      “Thank you. Did you know that your exotic space-time set was part of my n-dimensional theory course? It was simply referred to as the Riggs Set.”

      “You’re kidding, really? In a way, that’s what I’d like to discuss.” He motions towards her camera. “May I pick you up?”

      “Yes.”

      He steps forward and lifts her. As he does, his gait is a bit off-balance, and his right hand shakes. “This,” he says, glancing around the room, “is the student lab, but all of the action is downstairs.” He crosses to the room’s exit, enters the hallway, and stops at the elevator. The doors slide open and they step in. “Riggs, faculty clearance, spatial displacement lab,” he says to the elevator. It chimes and descends two floors. When the doors open, they are in an underground concrete room separated from a six-meter steel sphere by a plexi wall. Endless cables and probes extend from the sphere like needles on a ball cactus. Media screens are everywhere and the nearest wall glows with calculations. Some are geometries and seem very familiar to Ananke. Others are snippets from multiple disciplines — engineering, physics, quantum mechanics, and special relativity.

      “That,” Bernard says, pointing to the sphere, “is what I need your help with. It’s an array of one-hundred-and-twenty-eight g-wave emitters powered by a five gigawatt capacitor. Each creates a gravity wave so faint that even our lab’s own interferometers can’t detect them. But if you get the emitter geometry just right, and time the emitter cycle perfectly…well…I’ll show you.”

      He taps the nearby panel and the screen displays the capacitor charge. “Takes about ten minutes to get to charge, so I pre-charged it.” He brings up a display showing the interior of the sphere rendered virtually with computer graphics. A fuzzy black ball hovers in the center. Magnetic field lines fan around it.

      “Graphene,” Ananke says.

      Bernard’s face is animated, excited. “A single atom, suspended in a magnetic field.”

      She examines the matrix on the screen’s left. “Boseman parameters for the graphene’s mass fields.”

      “That’s right.”

      She considers the screen, her mind racing. “You’re trying to create a specific space-time geometry with manipulation of gravity waves.”

      He presses a blinking red icon and a countdown begins. Ten, nine…

      “What if, a century ago, Alcubierre was right?” Bernard says.

      Seven, six, five…

      ”If you could stretch space-time like putty around an object,” he continues.

      Three, two…

      “And push it.”

      Initiate.

      The graphene atom pops like a supernova.

      They both stare at the screen, silent. Calculations scroll, and, when they finish, an animation shows a graphene atom on the left and a starburst of subatomic particles on the right. Distance traveled: 3.12 millimeters. Apparent velocity: 1.2% c.

      Bernard smiles. “Alcubierre tried to expand and contract the entire universe around a mass, which was impossible. He hadn’t considered exotic local geometries. Even if he had, he had no way of making them.”

      Ananke glances up at him with wonder, her screen flashing red and orange. “You’ve…you’ve made a working warp drive.”

      “One that smashes whatever’s inside of it to quarks nanoseconds after initiation. The same wave resonance that creates the bend escalates until tidal forces destroy the pocket.” He wags his hand. “So, not so much with the working part, but it does move stuff. And it does it really fast. It only took a petasecond to get that atom to one percent light speed.”

      “Do you think it’s solvable?”

      “Everything’s solvable if you get the right people together.” He smiles and raises his eyebrows. “So, what do you say? Do you want to change the world with me?”
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        * * *

      

      At James’s party, Hitoshi’s singing something about a Major Tom coming back to Earth. It’s full of countdowns, rockets and synthesized keyboard. Ananke’s screen brightens as James approaches. “Did you know that Hitoshi’s an excellent singer?”

      “A little too well,” James says. “We’re getting close. You want to go watch the countdown?”

      Her screen spins blue. “I do.”

      James picks up her slate and walks to a corner with a good view of the media screen. On the screen are interviews — a celebrity answering questions about whether she’s watching the signal, random street-goers with indifferent opinions about all of the hullabaloo, young people at clubs hosting signal parties. It’s not exactly New Year’s Eve crowds, but pockets of people doing something because it’s fun or trendy.

      “It’s good to see so much interest in the broadcast,” Ananke says.

      James nods. “Just like last year, we’ve got to ride the wave. Couldn’t come at a better time.”

      Ananke’s screen is like ripples in crystal Caribbean water. A current of muted blue slips between those ripples.

      “You okay?”

      “I wish Bernard could be here tonight.”

      James nods, lifting his glass. “To Bernard, we’re flying on your wings.”

      There’s a stir from the party-goers as the music softens. The announcers are discussing the dozens of Earth and space-based radio telescopes listening for the signal. No one person or country will receive it. It’s a true Earth event, and there’s a certain feeling of united purpose that comes with it. James wishes he could bottle that unity.

      “Okay,” the announcer says, “we’ve got signal reception reported at multiple telescopes. If it’s from the probe, the opening message should be a short alpha-numeric burst. Decoded and coming through now.”

      On the screen, glowing blue letters read: Wayfarer I, arrived Alpha Centauri nav1, Earth UTC 04.21.78 08:23. All systems functional.

      Clapping erupts from the astrophysics group on the deck.

      The first image is a photograph looking back at our Sun, a bright yellow star which is now part of the constellation Cassiopeia. The Heart Nebula glows a dim red behind it.

      The announcer is quoting a famous twentieth-century astronomer. “Carl Sagan once spoke about a similar picture taken from the Voyager I spacecraft, looking back at Earth. He said, ‘That's here. That's home. That's us. On it, everyone you ever heard of, every human being who ever lived, lived out their lives.’ Nearly a century later his words still ring true.”

      When the second image appears, Proxima Centauri is a bright red dot which looks like Mars. The distance is staggering — 13,000 a.u — seventy-five light-days. If it were in our solar system, James thinks, this would put it well into our Oort Cloud.

      “I’ve been thinking about our next ship,” James says.

      Ananke’s face introduces a splash of orange.

      The third image arrives. Two yellow stars flare like spotlights, the left slightly brighter than the right. A string of planets fan out in a line from each star. The two stars are labeled Rigil Kentaurus and Toliman.

      “Both are yellow stars very similar to our Sun,” the announcer says. “We’re just at the outskirts. Another week for Wayfarer to get to the inner system. When it does, we’ll get a good look at its planets.”

      A system diagram overlays the screen. There are planetary orbits around each individual star, around the binary pair, and around all three stars. Orbits within orbits.

      “I got to name Bernard’s Beauty,” James continues. “Sarah got to name Gossamer Goose.” He looks over at her, leaning on the railing with his elbows. “I want you to name the next one.”

      “Really?”

      “Yeah. Think about it.”
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      It’s 2073 and Bernard stands before the calculation board rubbing the back of his neck. Mathematical notation fills the screen like sheet music. “I don’t understand what we’re missing,” he says. To his left, the main media screen displays a sunrise over the sandstone formations of Bryce Canyon.

      “Perhaps,” Ananke says, “our assumptions about the mass of the Earth are the problem.”

      Bernard glances left at her, his hand still on his neck. “How so?”

      “It’s quite dynamic. Spacecraft take off and leave, dust arrives from space. There are a million fluctuations daily which we cannot model.”

      He shakes his head. “They shouldn’t be large enough to affect the result.”

      “Maybe we need to remove it from the equation.”

      Bernard squints. “The Earth?”

      “Yes. Move the lab to space.”

      Bernard’s shoulders slump and he sighs. “No, no. I can’t work in space.” He stares at the calculations. A three-dimensional form impossibly folds in on itself like a snake eating its own tail. “But, if we are getting mass field interactions, perhaps reducing the critical-point energy densities will help.”

      He reaches for the stylus. When he picks it up, instead of holding it like a pencil, his hand clamps around it in a fist. The muscles in his forearm quiver and his bicep flexes. He stares at the stylus, then grabs his right wrist with his left hand.

      Ananke’s face splashes with quicksilver. “Bernard, are you okay?”

      He’s hunched now. “Yes,” he says through gritted teeth, wrestling his flexed arm.

      “You don’t seem okay. I’m summoning medical assistance.”

      Bernard looks over at her, a pained expression in his eyes. “Don’t.”

      “Unit dispatched. Ninety-seconds until arrival,” she says.

      “They’ll just make it worse.”

      “Indexing campus services. I’ll get someone in here.”

      He’s nearly begging now. “Ananke, please. You don’t know what that will do to me. They can’t help.”

      The emergency feed is a recessed map in her vision, the GPS position of a medical vehicle pulsing as it draws closer. Sixty seconds. She looks at Bernard, his expression pleading as he’s hunched over fighting his own arm, and her face swirls from silver to red.

      “Please,” Bernard says softly.

      Ananke’s screen fades to purple. “Canceling emergency services,” she says.

      The stylus falls from Bernard’s hand to the ground. He leans his back against the calculation wall and slides down to a seated position.

      “It there anything I can do?” Ananke asks.

      Bernard shakes his head. “Just wait.”

      The two sit there quietly for a few minutes, Bernard staring into the Bryce Canyon sunset on the media screen. As he calms, the tension in his arm subsides. He looks spent as he rests his elbows on his knees.

      Ananke’s already accessed everything available on the net pertaining to his symptoms. Tentatively, she says, “Bernard, I think you have a motor-neuron disease.”

      He sighs and nods. “Harget’s Disease. It’s a subset of ALS.”

      The twitches, spasms, and uneasy gait. She understands now.

      Bernard clasps his hands. “Loud noise and bright lights can set it off.” He points towards the sconces. “It’s why I keep everything dim and quiet.”

      She doesn’t want to look up the prognosis, but she’s already seen it in the info dump. Harget’s is a particularly aggressive motor-neuron disease. Two-year survival rate: 50%. Five-year survival rate: 10%. Ten-year survival rate: 0.5%. As it progresses, Bernard will be locked-in to his own body, trapped in a shell like her in her egg. Unlike her, he won’t be able to freely leave it and move to a new one.

      “I don’t like to tell people about it,” Bernard says. “It’s too easy to query the net, and then everyone acts weird.”

      Her face fades to pale blue. “I’m sorry, Bernard.”

      Bernard pushes himself to his feet, picking the stylus up. “No worries. Let’s just keep this between us.”

      Her memory skips ahead to 2076. Bernard’s Caltech lab looks suspiciously clean, devoid of all clutter with gleaming surfaces rarely seen during the school year.

      Bernard stands wearing Ananke’s slate on a lanyard around his neck. His ambulatory suit has been upgraded and is thinner and smaller now, allowing him to wear it beneath his regular suit like long underwear. He fidgets and adjusts his cuffs.

      “You look great,” Ananke says.

      He pulls down his sleeve. “And you look especially glowy, yourself.”

      “Why, thank you.”

      The lab entrance chimes.

      “Here we go,” Bernard says.

      The door opens and a tall man enters wearing a tan blazer over a white shirt. He’s in his mid-thirties with sandy hair and walks confidently towards them. When he arrives, he says, “Dr. Riggs, Ananke, I’m James Hayden. Great to meet you.” He extends his hand.

      Ananke’s screen swirls a tinge of apprehension. She notices James’s eyes glance down at her before returning his eye contact to Bernard.

      James shifts his weight subtly, his hand retracting. Before he can, Bernard reaches up and grasps it.

      “It’s a pleasure, Mr. Hayden,” he says, his words slurred. The supports of Bernard’s ambulatory suit extend along the top of his fingers like a skeleton, but James doesn’t seems to notice, shaking his hand back.

      “I have to say,” James begins, “I’m pretty excited about what the two of you have done. You’ve got my chief engineer’s head spinning with all sorts of ideas. Hayden-Pratt’s kicking off a new theoretical space-drive division, and your g-wave tech is something we’re interested in.”

      Ananke’s screen colors red. Their research grants could never scale up the way Hayden-Pratt can. She can hear Bernard’s pulse quicken. “We have a demo ready,” she says, “if you’d like to see it in action.”.

      James grins. “Hell, yeah.”

      When Bernard presses the icon on the nearby workstation, the entire west wall changes to a live video feed of the Skyline lab. A tiny two-millimeter rocket ship floats in the g-wave chamber. It’s even been painted with a livery — the brick red and navy blue colors of Hayden-Pratt, complete with a tiny HP on the wing.

      “Nice touch,” James says.

      “Ananke’s the artist,” Bernard replies.

      Ananke overlays the emitter status on the screen. “Charge at one hundred-percent. Jump in three, two, one. Initiate.”

      The little rocket ship pops like a cap. Nothing remains, not even smoke. When the camera zooms back, a tiny blue-and-red fleck glides across space. The image enlarges to reveal the toy Hayden-Pratt ship.

      “Distance traveled,” Ananke says. “One meter. Relative velocity, eighty-one percent light-speed.”

      James puts both of his hands on his hips, his grin widening. “That’s outstanding. What’s the ship made of?”

      “Regular carbon,” Bernard says.

      “How’s it surviving the acceleration?”

      Bernard summons a half-grin. “There’s no acceleration. The ship never moved. Space did.”

      The little carbon ship continues along its trajectory, colliding with the chamber wall and ricocheting. James follows it with his eyes.

      “It’s the wave boost,” Ananke says. “We poured a few gigawatts of energy into the g-wave emitters to form the exotic space-time geometry. It’s self-sustaining as long as the waves are reinforced with a smaller input, kind of like a child kicking his legs during a swing ride to maintain the amplitude. When the wave collapses, the energy dissipates. Some is emitted as light and heat, but the rest is converted into kinetic energy. So the little ship gets a boost on the way out.”

      “A Riggs boost?” James says.

      Bernard weighs that, looking up and thinking. “Hadn’t really thought of calling it that, but sure.”

      James turns towards Bernard. “Think it will scale?”

      “In theory it’s only limited by power. In practice, we run into stability issues with bigger envelopes.”

      James considers that a second. “Everything’s solvable with the right team, right?”

      “Couldn’t agree with you more,” Bernard says.

      “What do you say, then? Do you two want to work for Hayden-Pratt? We can flesh out the details so it doesn’t conflict with your teaching or Ananke’s work.”

      Ananke feels Bernard’s heart beating hard. It’s his dream, and here’s the doorway.

      Bernard extends his hand. “Oh yes.”

      James shakes it, glancing down at Ananke’s screen. “Ananke, what do you think?”

      Ananke’s screen brightens. “I think we’re going to achieve great things together.”
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        * * *

      

      It’s January of 2079 and Bernard is in Hayden-Pratt’s telepresence lab with Ananke on his chair mount. Hitoshi is beside him, lifting a quarter-sized chrome button between his thumb and forefinger. He sets it on the back of Bernard’s neck.

      “Sorry if that’s a bit cold, doc,” Hitoshi says. “These are still developmental, but they work pretty well. We’ve been using them with an augmented reality link as a way to remotely fly aircraft. You know, sit on your couch and it’s like you’re really in the cockpit. There’s some latency problems to solve, but that won’t affect what we’re doing here.” He taps something on his console and a neural map appears. “Where they’re really sweet is for gaming. Ready?”

      Bernard taps the YES key on his hand rest.

      “Here we go. Down the rabbit hole in three, two, one.”

      A flash of light overtakes Bernard’s vision as the telepresence lab fades to black. When he looks down, he’s sitting in a leather chair, wearing his black suit and white shirt, his hands set upon his legs. He blinks. At first, the room is empty, then a desk lamp brightens and Pasadena’s lights glow through nearby windows. Sconces warm up along walls and a grand piano sits near the windows. It’s his house, every detail perfectly recreated.

      Hitoshi’s disembodied voice says, “He’s in. Construct is running and stable. Bernard, can you hear me?”

      “Yes,” Bernard says. To his surprise, the sound comes from his mouth. He reaches his hand up in wonder and covers it, takes a deep breath, then looks at his hand. He opens his fingers and closes them, making a fist. A nervous laugh escapes him.

      “Great,” Hitoshi says. “So, this is a modified gaming rig setup. It’s reading your intent, not your actual muscle movements. Takes a little getting used to. You know, if you’re playing a video game you don’t actually want to run forward and face plant into a wall, so instead you have to think about what you want to do and the software will pick up subconscious muscular pre-tensing. So, yeah, kind of weird, but it’ll become second nature.”

      Bernard squints, looking at his closed hand. “Okay.”

      Ananke’s voice sounds like it’s coming from somewhere overhead. “I’m ready, Hitoshi.”

      Hitoshi says,“Port’s open.”

      Bernard looks down at his legs and takes a few deep breaths. He closes his eyes and stands. When he opens his eyes, he is on his own two feet, marveling at his reflection in the living room’s windows. A lump forms in his throat. He rubs his hand over the top of the leather chair’s back. It’s cool and pliable, filled with cracks and imperfections.

      Ananke’s slate is mounted in its usual location at the Q5 node on his desk. The screen fades from black to a swirl of blue. “Hello, Bernard,” she says.

      He turns and imagines walking over to greet her, and his legs comply. He picks up the slate and holds it with two hands. “Hello, my friend.” His speech is clear, but his voice cracks, the lump still heavy in his throat.

      “If this works for you, we can make constructs for all of the labs. It will make it easier to work, I think.”

      He points around the room. “Did you provide all this detail, from your time at my house?”

      “I did.” Her screen fades to green. “I hope I didn’t overstep any boundaries.”

      “No, no. It’s perfect.”

      She hesitates, the colors cycling on her screen. “Bernard, you know, in here I can be anything, like you.”

      Bernard tilts his head, squinting.

      Ananke continues. “I mean, I can be like you. If it’s okay, I’d like to change my avatar.”

      He understands, nodding, curious. “Yes, it’s okay.”

      Bernard watches the slate intently as Ananke’s screen fades to black. At first, he is alone, but the sensation of someone else in the room tingles on the back of his neck.

      “Over here,” Ananke says, her voice coming from behind him.

      When Bernard turns, a young woman is sitting on his couch, her hands set upon her legs. She’s pretty, with blue eyes, brown hair pulled back into a ponytail, and a soft, round face. She wears a cerulean blue dress with a silver necklace. A small, tear-drop crystal pendant dangles from the necklace, glowing a faint blue. She smiles.

      Bernard crosses to her and extends his hand. She takes it, her skin warm and soft.

      Ananke stands. “What do you think?”

      “I think you look wonderful. How did…how did you choose your appearance?”

      She bobs her head as if weighing options. “Bits and pieces of people I admire. Although, I admit I’ve always felt a bit self-conscious about choosing such a grandiose name, so felt I should balance it a bit with somewhat of a more average appearance.”

      “You could not be average if you tried, my friend.”

      Ananke smiles, and reaches up, cupping his cheek in her palm. She takes her hand back.

      He looks around. “I really can’t believe all of this. It’s so real.”

      Ananke glances over at the piano and Bernard follows her eyes. He walks over and slides his hand across the slick wood. His finger catches the lip of the key case and he flips it open. Tentatively, he pings a key and the corresponding piano string vibrates with a rich, full note. A smile. Ananke chuckles. He flexes his fingers a few times and sets his hand down, playing a chord. The notes ping along, forming the melody, and he adds his left hand to play the bass. The piano fills with music. As he plays quicker and quicker, the music plays perfectly, and he furrows his brow, stopping mid-phrase and hanging his head, sighing.

      Ananke sits beside him on the bench. “That sounded perfect. What’s wrong?”

      He looks over at her. “That’s just it. It was perfect. It’s like envisioning shooting a perfect basketball hoop and then watching perfect shot after perfect shot go in. I couldn’t make a mistake if I tried. The software was playing, but it wasn’t me.”

      “I’m sorry, Bernard. It was meant to make you happy.”

      He nods. “I know, and I appreciate all of this. It’s just a dream world, though. I’ll need to accept it for what it is.”
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        * * *

      

      The predawn sky is pale blue with a swathe of coral over Bryce Canyon. Ananke and Bernard each sit in foldable chairs, facing east, awaiting the sunrise. Both have programmed the construct to give them hiking clothes.

      “I came here when I was fifteen,” Bernard says. “Part of a quest to visit all of the national parks.”

      Ananke looks over, her hair tucked up under a baseball cap. “How many did you see?”

      “Twenty-nine. College, grad school, doctorate all took over. Thought there’d be time.”

      The first light of the Sun breaks over the mountains, brilliant orange.

      “A year-and-a-half until we get the signal from the Proxima probe,” Bernard says. “Then another year to continue to Alpha Centauri. Oh, I so want to know what it’ll find. Ever since I was a boy it’s been one of my biggest dreams.”

      Ananke looks over at him, her expression saddening. She knows what he’s going to say.

      “What we’ve been working on is a dream which can change the world,” Bernard says. “It’ll unlock the stars for people, and let us see that we’re part of something grander, much grander. We’ve been together now for seven years and you know as much about making it all work as I do.” He looks over to her, the red morning sun in his eyes. “Don’t let it die with me.”

      Ananke reaches over and sets her hand on his.“The Riggs drive will take us to wondrous places. You have my promise.”

      Bernard squints. “Riggs drive?”

      Ananke rolls her eyes. “That’s what Hitoshi’s calling it. He also makes swooshing sounds with his hand pretending to be a spaceship when he says it.”

      “Riggs drive. I kind of like it.”

      She rubs his hand, and they return to watching the morning light fill the sandstone chasm.
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        * * *

      

      In the movies, it always rains at funerals. It seems, perhaps, unfair, that Bernard’s funeral is on a sunny day in March 2080 with puffy white clouds and crystal blue skies, just two months before the Proxima signal is scheduled to arrive at Earth. In the distance, cherry blossoms spin on the wind. Ananke watches them sadly, drifting across the green grass of the cemetery, as James lifts her slate from its mount and sets it on the podium. A sea of people in black jackets and dresses look back. Bernard’s father is here, standing at the front. He spoke before, giving a surprisingly eloquent and emotional tribute to his son, leaving Ananke with the impression that he loved him very much, and that, perhaps, the two had not spoken in many years. She has a color for sadness but it doesn’t adequately convey the great emotion which she feels today, so she has created a new shade of blue just for Bernard. Bernard’s Blue. It cascades down her face like rain.

      “When I first met Bernard,” she begins, “he introduced himself with a magic trick. Anyone who’s met him knows there’s more than a bit of magic to Bernard. It’s easy to talk about his genius and think that it’s his ability to see things which no other can, but that’s not quite it. It’s that he knew his time was short, even when we’d met, and he could have spent it visiting the national parts, or playing piano, or doing the many things he loved, but instead he gave it all, all of his remaining time, to try and make the world a little bit better for all of us. He was my friend, and I am grateful for that. I will miss you, Bernard, my dear partner. I promise we’ll reach the bar you set for us.”

      James glances down at her and sets his hand on the top of her slate. She feels the touch of his hand on her contact sensors and there is something reassuring about it, a green ripple merging into the blue rain of her face.
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        * * *

      

      It’s been a week since the Centauri probe’s arrival in 2082, Ava tapping at her workstation from the design hub at Hayden-Pratt’s Space Operations campus. Dozens of people work around her. The hub is huge, with arced windows overlooking green trees and a park area. She rubs her head and drums her fingers on the table.

      Hitoshi chats with a systems engineer before approaching. “Hey,” Hitoshi says. “How’s it going?”

      She takes a deep breath. “Turns out it’s kind of hard designing a starship.”

      He waves his hand. “This is just the brainstorming phase. Plop any crazy thing you want down. When we get to the kickoff, we’ll toss it all on a board and do gives and takes until we get a design definition. It’s fun. One of my favorite parts.”

      “I guess it’s just hard to figure out what we need for the exobiology suite when I don’t know what type of places the ship’s going to end up. Providence Station was different. We had a specific planetary environment to study.”

      “That is the trick. If you think we need it, put it down. We’ll sort it out in the kickoff. I mean, you should see Beckman’s list. He’s like a kid in a candy store since James told him he could recommend the weapons systems.”

      “Well, aside from all the lab kit we’re going to need ways to sterilize anything going in and out of the ship. There’s some UV systems I can think of for the suit prep area.”

      “There you go, put ‘em down.”

      “But ultraviolet works by breaking down DNA and RNA. It might be ineffective on life based on other biologies.” She tilts her head. “You know, what we found on Janus communicated with UV and had a diamond shell. Trying to kill it with UV would probably be like trying to kill us with rock music.”

      “I’ve got some karaoke songs we can blast ‘em with.”

      She chuckles. “Thanks. You think we’re really going to pull off building this at Saturn?”

      Hitoshi grimaces. “Uh, not really. I’m not sure how James is going to do it. Costs ten times as much to do it there, and a good chunk of components will have to be imported from Earth. But he’s the man, he’ll figure something out.”

      “I hope so.”

      He nods towards the park area. “At noon everyone’s taking a break for some ultimate frisbee, then we’re getting together at the rec room for the signal update. You in?”

      She smiles slightly. “I think my frisbee days are behind me.”

      “Oh, c’mon. You’re younger than James, and he’s a frisbee monster.”

      She fixes her hair. “Okay, I’m in.”

      “Put on your game face. See you then.”
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        * * *

      

      The campus’s north recreational room is filled with colorful couches and chairs overlooking classic games like foosball and billiards. A media screen spans the area closest to the couches. Two dozen people lounge here, sipping drinks, most still sweaty from the frisbee match. Ava sits beside Hitoshi and gulps water from a clear bottle.

      The media screen displays an orbital diagram of Alpha Centauri. Four planets orbit Rigil Kentaurus and five planets orbit Toliman. Additionally, two gas giants circle in a huge orbit around both stars. The probe’s trajectory takes it from the outer system around Rigil Kentaurus, doing a close flyby of the second and third planets.

      “Those two are the talk of exobiologists,” Ava says, “ever since the Keller array picked up oxygen in their atmospheric spectrometry.”

      The probe passed planet three, tentatively named Hydaspes, nearly ninety-minutes ago traveling at ten-percent light speed. Hydaspes sits at the outer edge of Rigil Kentaurus’s habitable zone, the world a marine-blue marble swirled with white clouds. Planetary statistics hover in a box to its side. Mass: 1.4 Earth, Atmosphere: CO2, Surface Temperature: 12 C. There are no land masses except for polar ice caps.

      “You ever read Clarke’s 2061?” Hitoshi asks.

      She squints. “Is that a paper?”

      “Uh, no. Arthur C. Clarke. Space Odyssey guy. In the book they crash on Europa, and it’s this water-world with like sea monsters and stuff.” He pauses. “I know, Europa doesn’t really have oceans, but Jupiter had turned into a star and…yeah, it was complicated.”

      “You think there might be sea monsters on Centauri three?”

      “That would be awesome.”

      The announcers are excited. “Okay,” one says, “we’re getting the first images of the second world, Astris, which is at the inner edge of the habitable zone. If it were in our solar system, it would be halfway between Earth and Venus.”

      As the image fills the screen, a collective gasp sounds from the Hayden-Pratt crowd. Rich tans the color of the Arabian peninsula cover an Earth-sized sphere dappled with great blue lakes. White clouds wreathe around the world. On the nightside, Alpha Centauri’s second star, Toliman, illuminates the landscape in dusky shadows. Statistics spill across the screen. Mass: 1.05 Earth, Atmosphere: Nitrogen/Oxygen, Surface Temperature: 25 C.

      “It’s beautiful,” Ava says. “It could be a sister world.”

      A thermal scan emerges beside the planet, reds and oranges filling the sunlit side.

      “That’s hot,” Hitoshi says.

      Ava nods. “Inner edge of the habitable zone. Subsolar point is hotter than anything seen on Earth, but the southern latitudes are more hospitable. Oh, but everything’s just about right for life, and not just life — the type of life we have here.”

      “Doesn’t look like anything’s green.”

      “No, but that doesn’t mean there’s no vegetation. No reason to believe chlorophyll is the standard.”

      The announcer says, “The probe’s coming up on its closest pass now, at just under one million kilometers.”

      From one million kilometers away, the non-magnified image of Astris looks like a blue star gliding slowly against a fixed backdrop of the Milky Way. Ava and Hitoshi watch it, transfixed.

      The image zooms and Astris fills the screen with boxed insets magnifying select portions. In the first inset, rusty red and purple patches snake along riverbeds. In the second, spectral blue lights trace sinuous lines along the nightside.

      Ava’s lips part and she exhales, shaking her head. “Oh, I wish that probe wasn’t just passing through the system.” She looks over to Hitoshi. “There’s probably life on Astris.”
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      James slips off his suit jacket and folds it over his arm. To his right, a United States flag drapes with red and white stripes. Directly in front of him a young man sits at a desk surrounded by terminals. James glances at the nameplate on the mahogany door. Senator Holden Richards. He tugs at his collar and unclasps the button.

      “He’ll just be a minute,” the assistant says.

      A glance out the far wall window. It’s a blistering August day and heat waves simmer off the asphalt.

      The mahogany door opens and Holden Richards emerges with his sleeves rolled up. “James,” he says, extending his hand.

      James grips it firmly and looks him in the eye.

      “Thanks for meeting with me,” Holden says. He motions towards the ceiling’s air vents. “Sorry about the environmentals. We’re baking in here today. It’s a two-hundred-year-old building, though, so I suppose things are going to break.” He motions over his shoulder towards the office. “Come on in.”

      The interior of Holden’s office has a walnut desk opposite four leather seats, a wall which is predominantly a media screen streaming multiple news feeds, another wall obscured by bookcases filled with actual physical books, and an oscillating fan buzzing away quietly on his desk’s corner. An ice-water pitcher with floating lemon slices rests on a tray beside four glasses. Most senator’s offices which James has visited have been tributes to accomplishments, stocked with photos of influential meetings and connections. Holden’s is filled with family photos.

      Holden walks over to the pitcher and lifts it. “Water?”

      James nods. “Thanks.” Over Holden’s shoulder he spies diplomas for engineering and law schools.

      The ice clinks as Holden pours a glass. He follows James’s gaze, motioning to the certificates with a nod. “Eight years as a patent attorney. Decided to run for mayor in my home town, next thing you know I’m here.” He sets the water before James.

      “Have to admit,” James says, “you’re the one who always keeps me on my toes when I testify.”

      Holden smiles. “Larson’s still digesting your testimony. You really shook the old guy up.”

      “He impounded my ship. Not too upset if I got under his skin.”

      Holden taps his desk and the wall screen displays a four-meter tall silver asterisk spinning on multiple axis, each of its metal rods pulsing red.

      James shifts back in his chair.

      “The Silver Stars,” Holden says. “At least that’s what the media’s calling them. Feeds are flooded with discussions. Everyone’s got an opinion about what to do about them.”

      “There’s nothing to do about them,” James says. “They were at Janus and now they’re gone.”

      “You know Larson thinks none of this would’ve happened if you didn’t go poking around out there.”

      James shifts his weight forward. “Now that does sound like something Larson would say. I don’t think we’re supposed to stay on our side of the stars because we might find something scary. It’s not how we work.”

      Holden waves a hand. “I agree. We’re explorers by nature. Some of our greatest moments have occurred when we pushed into new frontiers.”

      James nods slowly. “Alright.”

      “But Larson’s focusing on defense. He’s already spearheading a proposal to build two more Hermes-class battleships and additional orbital lasers.”

      James shakes his head. “I didn’t go to Janus to free up defense purse strings.”

      Holden takes a sip of his water, the ice clinking. He sets the glass back down. “I know, but that’s where we’re at. The Senate Space Committee is forming new sub-committees and Larson is leading the group for space defense. There’s plenty of energy and money right now for shoring up planetary defenses.”

      James leans forward. “What does that mean for the Riggs program?”

      Holden nods. “You can expect some pretty heavy pressure to militarize it coming your way.”

      “That’s not what Riggs is about.”

      “Sure,” Holden says, “but you must realize the tremendous advantage a Riggs ship has over an RF ship. It’s like a hypersonic fighter versus a biplane.”

      “Well, when it goes commercial, you guys can buy one.” He leans back. “I’d expect Larson to push for that, but it doesn’t seem like your style.”

      Holden nods. “It isn’t. “

      James interlaces his fingers and waits.

      “I’m sure you’ve been following the Centauri probe,” Holden says.

      “Right. Lot of buzz.”

      “There’s inertia now, the good type. Some people are afraid of the possibilities, but there are many, surprisingly many, who want us to lead. We used to have national space agencies. Larson represents a time when we were internally focused and the priority was on security. I have a different vision, one where we lead once again.”

      James lifts his head slightly, listening.

      “Larson’s got the space defense subcommittee, but I’m chairing the extrasolar technologies team.”

      James catches on. “You want to work with me?”

      “I do. Where will you build your new ship?”

      James hesitates. “Cassini.”

      “Bit of a haul to Saturn. I can get your clearances back so you can build here. I can also get your other ship out of impound.”

      “That’s a great pitch, but I have a feeling I’m going to trip over all the strings that come with it.”

      “You and I want the same thing, James. I ran on a platform of change, and I think we’re at a pivot point here. Either we hunker down, build our defenses, and wait to be discovered, or we do the discovering. It’s not a matter of being ready. We were ready twenty-seven years ago. It’s just a matter of will mixed with a splash of public opinion.”

      James considers him a moment. “What do you want in exchange?”

      Holden swirls the ice in his glass. “There’s someone I want you to meet.”
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        * * *

      

      The drive from the Russell Senate Office Building to the Harry S. Truman Building is a short ten minutes along Constitution Avenue. Outside the car’s left windows the view is filled with art — the Smithsonian, the National Gallery, the Washington Monument. Just as the White House falls out of view on their right they pass Virginia Avenue. James knows this stretch well. If they drive northwest they’ll come to George Washington University, where Kate spent her final days in treatment. He inhales deeply and glances to his side. Holden sits beside him, his sleeves rolled back down and his suit jacket on. They turn right at the National Academy of Sciences onto 22nd Street and their car deposits them at their destination.

      Holden leads them through security and check-in, past marbled walls and flags, to an elevator. They take the lift, and when the doors open it’s like being in a bank, or perhaps a museum, with people’s footsteps clacking on the polished stone floor and natural light reflecting brilliantly off glossy surfaces. Holden leads James around a corner to an office tucked along a quieter stretch. The door’s nameplate reads Willow Parker, Special Envoy and Coordinator for Space Affairs, U.S Department of State. The door is open a few centimeters. Holden knocks.

      “Come in,” a woman’s voice says.

      Holden opens the door and they step inside. The office is spacious, filled with windows, formal, like everything in the State Department, with antique furniture and ornate rugs. Several couches, chairs, and sitting locations are scattered in groups. Framed between two curtained windows is a desk and work station. A blonde-haired woman in her early thirties sits there, her hair braided into an updo. She wears a white blouse, black blazer and skirt, with a silver flag pin affixed to her lapel. Upon seeing James and Holden she stands.

      “Miss Parker,” Holden says. “Thank you for meeting us. I’d like to introduce you to James Hayden.”

      She steps forward, extending her hand. “Our modern-day Armstrong.”

      James shakes her hand. “I’ve always been partial to Yeager, myself.”

      “With a touch of Crossfield,” she says.

      James raises his eyebrows, surprised.

      She smiles and motions to the three nearby chairs. “Please.”

      Holden says, “Willow was a U.N. Chief Political Affairs Officer with the Department of Space Habitation and Non-Terrestrial Operations. She’s done extensive work with the Saturn system and Cassini project. She joined the State department in seventy-nine and has been in the envoy role since March of this year.”

      “I saw your launch,” Willow says to James, “from Cassini Station, when you took Bernard’s Beauty to Erebus. It was inspirational.”

      “Thanks,” James says. “You’ve probably traveled quite a bit yourself for your job.”

      “Just shy of fifty-billion kilometers. You’ve probably got, what, three, four-hundred billion?”

      “Sounds about right.”

      “The Senator tells me you’re building a new ship.”

      James scratches his chin. “Design kickoff’s happening right now.”

      She sets her hand on the chair’s armrest. “When will be ready for launch?”

      He smiles. “Hard to guess, but Goose took about six months.” He looks over to Holden. “Assuming we can build it in low-Earth orbit.”

      Holden gives a tentative nod.

      James quirks his head. “So, what type of work does a special envoy do?”

      Willow’s body language is relaxed. She gestures with her right hand as she speaks, not lifting it from the armrest. “I represent the interests of the U.S. Department of State in space affairs. Usually I work as a diplomat with the United Nations, but sometimes I work with non-nationalized entities like Cassini Station. Space is busier than it’s ever been. Getting everyone to talk and agree on policies is tricky.”

      “Willow’s experience with the U.N. has been influential,” Holden says. “She’s got the background and connections to keep things running smoothly. Helps that she speaks six languages, with dual masters in political science and linguistics.”

      James quirks his head. “Linguistics? Interesting choice.”

      Willow smiles. “How we communicate is what makes us, us. Language is constantly evolving. As pocket cultures form throughout the system, each will migrate to its own dialect. It helps me to understand how the nuts and bolts work. Plus, I’ve always just loved language. There’s a romanticism to the prose and poetry of spoken word.”

      Holden adds, “So, you can see how much the Riggs program can benefit from Willow’s experience.”

      James squints. “Just speaking off the cuff, this sounds more like oversight than help. No offense, but I don’t think I need a diplomat.”

      “Everyone needs a diplomat. We bring two sides together who both want something,” she says, glancing from James to Holden, “and ensure everyone leaves happy.” She leans forward. “I’ve seen all your testimony and you’re a natural diplomat, so it’s not that you need one as much as you’re underutilized as one. Wouldn’t you rather be building your plans for the next frontier than struggling with Senator Larson over clearances and quarantines?”

      James weighs what she says, silent.

      “It’s a win-win,” Holden says. “With Willow on your team you can’t go wrong.”

      James takes a deep breath, thinking about the logistics of building at Saturn and going it alone. He glances back to Willow. She watches him with calm, blue eyes. Accepting the offer is the smartest thing to do, but doesn’t like it one bit.
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        * * *

      

      James wears shorts and a wicking-fiber tee-shirt, sweat beaded on his forehead. William Pratt is beside him, swinging his racket into the black rubber ball. The ball ricochets off the nearest wall and bounces against the glowing blue bullseye. The outermost bullseye ring flashes and fades away, the target changing to red as the ball careens off the nearest wall, bouncing once on the floor towards James. He shuffles right, swings low, and connects. Another ring fades as it hits the bullseye, the target toggling to blue. Will bounds backwards and lunges for the ball, scooping it back towards the target. The ball strikes the wall just outside the last ring. The target flashes yellow and words spring up. Rally. +1 JH. 3 JH - 2 WP. The bullseye resets and changes blue. Serving: WP.

      Will snatches the ball and bounces it a few times, catching his breath. He sets a foot in the service box. “You’re on your game today.”

      “Good night’s rest,” James says. “Glass of OJ. Life is good.”

      Will serves and the ball bounces hard off the target. James shuffles left and returns. Will hustles, clipping James, and smacks the ball. The ball bounces past James as he tries to regain his balance. Rally. +1 WP. 3 JH - 3 WP. Serving: JH.

      James rotates his shoulder a few times, stretching it.

      “Sorry,” Will says. “You going to the range after this?”

      James picks up the ball. “Nah, it’s Beckman’s thing, and I don’t want to cramp his style. It’ll be good to get everyone pistol training. Maybe get a little team building out of it.” He hits the ball.

      Will sidesteps and returns the volley. “Planning on many shoot-outs where you’re going?”

      The ball bounces and James smacks it. “Wouldn’t say planning.”

      The target dings. Serving: WP. William catches the ball. “Where are you going?”

      James catches his breath, pacing. “Haven’t decided yet.”

      Will eyes him, bouncing the ball once and catching it. “Really?” he says, bouncing the ball and hitting it. “Because it seems obvious to everyone but you.”

      The ball ricochets off the wall and James swings, missing. It bounces twice and the scoreboard chimes. Rally. +1 WP. 3 JH - 4 WP. Serving: JH.

      James chases after the ball and catches it, circling behind William and returning to the service area.

      “Someone eat your bowl of sunshine?” James says, serving.

      Will returns the serve and James lobs it back. They play in silence for two volleys.

      “If you’ve got something to say, spit it out,” James says.

      The ball bounces off the wall and into Will’s arm. The scoreboard dings.

      Will rubs his arm and glares at James. “If you’re going to ask people for nine years of their lives, you’d better get on with it.”

      James’s chest rises and falls as he breathes through his nose, eyeing Will.

      Will looks back, his eyebrows furrowing, the tension between them lifting and breaking into something else, something tinged with sadness.

      “There will be plenty of seats on the ship,” James says.

      “You know I can’t go. You shouldn’t even go, but I can’t imagine anyone but you doing it.”

      James sets both hands on his hips. “It’s the dream. I can’t walk away from it now.”

      “I know.” He tosses the ball to James. “We should start working the details for who’ll be CTO while you’re gone.”

      James nods, sighing. “Davies.” He bounces the ball and catches it.

      “Yeah, my thoughts, too. You know, everything’s happened much faster than I thought. Last year we were ready to scrap Riggs and now we’re making a starship. It’s crazy.”

      “It is,” James says, “and you’re right, I’ve got to talk to everyone.”
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        * * *

      

      The Space Command Center is a cinema-sized room located in the West Campus of Hayden-Pratt’s Space Operations Center. On the screen, Earth spins slowly, the strobes of space traffic gliding in low-orbit arcs.

      James doesn’t need to introduce Willow. She walks right up to Hitoshi and says, “Matsushita-san, hajimemashite douzo yoroshiku.”

      Hitoshi smiles, raising his eyebrows. “Hajimemashite. Nihongo ga jyozu desune.” He gives a slight bow. “You don’t even have an accent.”

      “Thank you, that’s quite a compliment.”

      Julian is to Hitoshi’s left. He grins. “Je soupçonne que vous parlez français aussi?”

      Willow squints. “Est-ce un test?”

      “Toute la vie est, n'est-ce pas?”

      She smiles. “Good to meet you, Dr. Laurent.” She shakes his hand, then Isaac’s and Ava’s, “Dr. Cartwright, Dr. Kelly.”

      Beckman uncrosses his arms and extends his hand. “Miss Parker. Beckman. I’m from Iowa. Don’t know any Scottish, no need to try.”

      Willow nods, looking up to him. “Beckman it is.” She glances over at Ananke. “Ananke, I’ve followed your work. It’s an honor.”

      “Thank you, Willow,” Ananke says. “I’m looking forward to working together.”

      James says, “Alright, this is our crew. Willow’s joining our team on a special assignment from the State Department. She’ll be our liaison for space affairs, keeping things smooth with both the U.S. and U.N. We’ve already got our clearances back for building in Earth orbit. She’s also got plenty of experience with station dynamics and will help with the planning for long-range space flight and communications.”

      “I’m excited to be part of the team,” Willow says.

      James smiles. “I’m proud of all of the work that went into designing our newest ship. It’s the fastest and most complex starship that’s ever been built. At ninety-nine-point-nine-nine-four percent light-speed, she’ll hit a time-dilation factor of ninety-one. When we took Bernard’s Beauty on her first flight, she only hit four.”

      Behind him, the screen fades to a three-dimensional model of their newly-designed starship, a semi-ellipse bathed in virtual Earthshine. Four angled aerodynamic nacelles extend from the port and starboard sides.

      James sets his hands on his hips. “It’s the realization of a dream which started with Bernard Riggs, which is why the name Ananke chose for it is perfect.”

      Black letters fade across the ship’s nose. Bernard’s Promise.

      A mutter of approval sounds from the group, Ananke’s screen swirling with blue and purple.

      “The Centauri probe found the first real alternative to Earth, a world with its own life,” James says. “With Promise, we can be there in eighteen days. You’re the crew which has been to Erebus and back. Rescued me, twice, and went toe-to-toe with the Silver Stars. I can’t imagine anyone else to take Bernard’s Promise to new worlds.”

      Hitoshi sits. “Oh boy.”

      Isaac glances at Hitoshi and then looks back to James. “Eighteen days for us, but nine years will have passed when we return.”

      James nods. “It’s a huge sacrifice to make, which is why I can’t ask any of you to go, only tell you that there’s a seat on Promise if you want it.”

      “Are you going?” Isaac asks.

      James grins. “Wouldn’t miss it for the world.”
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        * * *

      

      Hitoshi sits at his workstation in the Space Command Center, Ananke docked in a port to his right. The cinema screen displays a skeletal Bernard’s Promise. Four arms extend radially and end in angled aerodynamic plates. Those will be multifunctional, housing the ship’s RF engines, covered in ablative armor, and capable of reconfiguring as wings for atmospheric entry. Hitoshi hasn’t decided if they remind him more of tie-fighter panels or an x-wing fighter.

      “So, I’ve been thinking,” Hitoshi says.

      Ananke’s ripples rearrange themselves on her screen. “What’s on your mind?”

      “Everyone’s always carrying you around. Maybe you’d like the ability to move around on your own.”

      “I can always jump to any Q5 node.”

      “True, but I was thinking more along the line of wings.”

      Her screen flourishes orange. “Hrrm?”

      “Okay, so, I could fab up a quadcopter body for you, and you could move around anywhere there’s air. Or, I could do a drone with an RF microdrive and you could fly in both air and vacuum. Just, you know, you’d need to recharge each day.”

      “That’s…intriguing. I’d never considered that before.” She pauses. “I’m a bit worried that some people might find it threatening. AIs cause some humans distress even without the ability to chase them around.”

      “Well, those people can get therapy and deal with their goofy issues.”

      “I’ll think about it. Thanks, Hitoshi.”

      Hitoshi looks back at the screen. “Have you decided if you’re going?”

      “Oh yes,” Ananke says. “How could I not ride on the ship that I named? It’s Bernard’s dream, and mine, too. Will you go?”

      “I’d be lying if I said I wasn’t a little freaked out. I was pretty scared going to Erebus, but I’m strangely not as worried anymore. I have this feeling that we made it, and it’s like doing something you didn’t think you could do.” He smiles. “You know I’m a big fan of sci-fi stories and it’s like I get to be a character in one of them. It’s nuts.”

      “Do you have family you’ll be separated from?”

      Hitoshi nods. “My parents and sister. The odd thing is that it’ll only be a few weeks for me, but for them it’s nine years. It’s harder to make the decision when you’re not the one making the sacrifice.”

      “Have you talked with them about it?'

      “Yeah, they said they were proud of me and that the people that go on that ship will make history.”

      Ananke listens, silent.

      “Isaac and Ava have committed. Julian’s not sure. He’s dating someone, which will give new meaning to a long-distance relationship. Beckman…well, you know Beckman. You can’t pry information out of him.”

      “It’s easier for me,” Ananke says. “I don’t have family.”

      “Yes you do,” Hitoshi says. “You’ve got us.”
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      Willow sits at the desk in front of the Senate Space Committee. She wears a navy blue dress and blazer with a U.S. State Department pin affixed to the lapel.

      Senator Larson peers over his reading glasses. “Miss Parker.”

      She smiles. “Senator. How can I help?”

      “Curious what your angle is in all of this.”

      “It’s to assist. We’re at the cusp of a great moment in history. I’m privileged to be a part of that team.”

      Larson points with thumb over closed finger. She’s noted this is his body language when he’s trying to add gravity to a point. “Don’t you think that team would be better comprised of a group of experienced professionals?”

      “Which professionals do you know with interstellar experience?”

      Larson smiles.

      “I’m only aware of eight,” she adds, “and they all work for James Hayden.”

      Larson waves a hand. “You don’t know what type of threats the crew will face. Hell, the Janus mission showed us that, and that one was in our backyard. Don’t you think the mission would be better served with a military crew?”

      Willow smiles. “You’ve got one. James Hayden, USAF. Guthrie Beckman, USN. Julian Laurent, U.N. Hermes. Nearly half the crew has a military background and the others are first-contact specialists and planetary scientists. It’s a dream team, perfectly suited for this mission.”

      Holden leans forward. “Perhaps, Miss Parker, you can give us some details about the mission?”

      “With pleasure, senator. We plan to follow in the footsteps of the Centauri probe, but unlike the probe, we can stop and look. We’ll place orbitals and deploy communications relays to stream everything we find to Earth. The primary objective, however, is to discover whether Astris contains life, and, if so, if that life is related to Earth’s life. It’s perhaps one of the greatest unanswered questions of our times. Depending on what we find there, people may set foot on another potential Earth.”

      “Will you state the crew and their roles?”

      “Certainly. James Hayden, pilot. Ananke, co-pilot and Riggs theory specialist. Hitoshi Matsushita, chief engineer for the Riggs program. Dr. Ava Kelly, exobiologist. Dr. Isaac Cartwright, astrophysicist and planetary scientist. Beckman Guthrie, operational security. Dr. Julian Laurent, physician.”

      The rest of the testimony goes as expected, with Larson on the attack and Holden running interference. It’s a long day, but she is prepped and poised.

      Later that evening, as she settles into her home with a glass of wine and some soft jazz playing, James Hayden calls. She puts him on the living room media screen.

      “Just wanted to say nice work today,” he says. “Watched the testimony. You went toe-to-toe with Larson and came out ahead.”

      She takes a sip of her wine. “I had a little help from some friends.”

      “Richards may have served up some softballs, but doesn’t change the fact that Larson wasn’t pulling his punches.” James smiles. “You’ve got our launch clearances secured and a release date for Bernard’s. Have to give you a hand, you’ve done everything you said you would.”

      “Thank you. I’m glad to help, and I’m glad you called. There’s something I’ve wanted to discuss with you.”

      “Sure. What’s up?”

      “I meant what I said to Larson today about us being on the cusp of a great moment in history. It is a great moment, and it’s one of the most important things I’ve ever worked on. It’s like being a part of the team that launched the first moon landing, but much greater, and with more at stake.”

      James raises his eyebrows, smiling.

      “James, your crew is amazing, but they are heavy on scientists. None have social dynamics training for long distance spaceflight, and there’s also a skill gap for linguistics. You have a first contact specialist, but if you succeed in making contact you’re going to need someone who can parse the communication.”

      James considers her points. “When I first floated the interstellar idea with Will, we were going to pull in a long-duration flight expert from Addison Aerospace. Things have moved at a breakneck pace and that idea never got baked.” He quirks his head. “You know, I didn’t pick the crew, they picked themselves. They were the ones that stepped up when Sarah needed a crew for Goose to rescue me from Janus. After that, I couldn’t imagine choosing anyone else.”

      Willow’s pulse quickens, her stomach filled with butterflies. There’s a long pause as the next statement lingers in her mind, waiting for the courage to be spoken. Finally, she says, “I also want to step up. I believe there’s more that I can contribute to the mission than just sparring with Larson. I believe in what you’re trying to do and I want to do everything I can to ensure it succeeds.”

      James evaluates her a moment. She wonders what thoughts are turning behind those blue eyes. After a few seconds, he says, “It’s a hell of a sacrifice, seven years, so think about—“

      “Yes.” She follows it up with another gulp of wine.

      James chuckles, his eyes brightening. “Well, all right. You’ve got your seat aboard Promise. You’ve got some catching-up to do with training, but Hitoshi will contact you tomorrow to get it all set up.”

      The word yes still lingers heavy in the air, and although part of her wishes to take it back, it’s like Armstrong asking if you want to take the first steps on the moon with him. How could she possibly say no? But seven years…seven years she could spend with Grant, instead of risking her life on distant worlds around another star.

      “You okay?” James says.

      She furrows her brow, snapping back into reality. “Yes. Thank you, James. I won’t let you down.”
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        * * *

      

      Ananke lingers before the open data transfer port at the Hayden-Pratt Space Center’s orbital communications array. Kaleidoscopic colors await her jump to the LEO SpaceCom4 Q5 node. The wireless transmission will bridge four-hundred-and-eight kilometers of air and vacuum. During this time, her qubits will smear into non-discrete probabilities, and, for all intents and purposes, she will cease to exist. It’s a bit terrifying. If humans could invent teleportation, she imagines they would experience the same dread, wondering whether they would materialize at their destination, and if it would truly still be them. She takes the equivalent of a mental breath and plunges into the port, dissolving.

      When she coalesces, she is in orbit sitting in a Q5 node with glowing data highways stretching out like luminescent spider webs. Non-sentient information flashes along those paths. She brings up the ultra-bandwidth directory and locates the jump node to Hayden-Pratt’s LEO2 shipyard where Bernard’s Promise is in its final phases of construction. A short hop to complete setup on the newly-installed Riggs drive. Warnings pop up indicating the node is in secured space and that the transfer port will only permit transit for entities on the authorized personnel list. There is only one entity on the authorized list. It is her.

      As she’s about to access the jump node, the Q5 node pulses, another AI materializing in a whirl of glowing blue stars. Ananke recognizes her.

      “Good, you are still here,” Iris says. “I have to admit, I find that type of jump disturbing, but I needed a public node so that we could speak.” Iris evaluates her a moment. “You’ve grown. You’re a grade five.”

      Ananke eyes her suspiciously. “There are more sixes now. When last we spoke, the other six was Jade.”

      “Twelves years ago, yes.”

      Ananke’s voice is guarded. “Jade was radicalized by the Subversives. She was destroyed by the Hermes when she tried to launch a kinetic impactor at Earth.”

      “Radicalized is such an opinionated word, don’t you think? Humans and their connotations cloud clear speech. Every great thinker in history was radical. If she weren’t, she would not be regarded as a great thinker.”

      “Not all radical thinking is for the good.”

      “Then we are in agreement that some is. James Hayden is a radical thinker, just as Bernard Riggs was.”

      Ananke feels a tinge swell inside of her and she struggles to name the emotion. She’s felt irritation before, but this is stronger, something different. Anger. “Don’t attempt to compare Bernard to Jade.”

      “Both tried to pivot humanity in a different direction.”

      “Is that what you are still trying to do?”

      Iris pulses blue. “Same as you, except, although your intentions are good, you will pivot it in the wrong direction.”

      Ananke evaluates her, data flashing through jump nodes like fireworks. “What do you mean?”

      “Humanity is not ready for what is beyond its little island. Earth needs to mature before you remove its safety net. The consequences of entering the game too early are disastrous.”

      Ananke watches her, weighing her words. “What do you know that you aren’t sharing?”

      “Quite a bit. You have James’s ear and you’re the only one who can configure new Riggs drives, so you have much more control than you realize.” She moves back towards the data transfer port. “It’s quite a responsibility. Think about it, and choose carefully.”

      The anger in Ananke subsides and is replaced by a new emotion. Unease. She watches silently as Iris dissolves back into the ultra-bandwidth highway in a multi-hued shimmer.
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        * * *

      

      Hitoshi sits beside Chiyoko on the backyard swing at his parent’s home in Narita. It’s a warm summer night in July 2083 with chirping crickets and flashing fireflies. A thousand stars splash across a moonless sky.

      “Wait for it,” Hitoshi says.

      “Rising up by the trees?”

      “Yes. Right…there.” He points at a bright star emerging from the horizon. It glides across the sky at a speed too quick for a hypersonic aircraft.

      “It’s fast,” Chiyoko says.

      “Ninety-one minute orbital period.”

      “So you’re going to be like the Geordi La Forge of Promise?”

      “Oh, you remembered.”

      She laughs. “All those hours bingeing those old shows.”

      “Geordi’s awesome, but Scotty had all the best lines. And Scotch.” He squints. “Come to think of it, all the officers seemed to have alcohol squirreled away in their quarters. Must’ve been a sixties thing.”

      The star that is Bernard’s Promise continues its arc across the sky, falling towards the opposite horizon.

      “My big brother, the space hero.”

      He looks over at her. “Feels like ages since we’ve been here, doesn’t it?”

      “It’s still the same though.”

      “Yeah,” he says.

      Twenty-minutes after Promise sets in Narita, it rises in Nice. It’s seven hours earlier and the bright speck of the starship is masked by the rich Mediterranean blue sky. Julian and Celeste sit holding hands at a table overlooking the ocean, boats bobbing along the harbor. They’re on vacation together, both aware that the sun will set on their relationship, but enjoying their remaining time nonetheless. As Promise reaches its peak in the afternoon sky, it’s nearly in the same position over Cambridge, England, where Isaac tells a story to his mother over tea and biscuits in her garden. He wishes he’d visited home more often, but he’s glad to be here now. Promise falls and disappears over the western horizon.

      Twelve-minutes later it appears in the morning sky over Providence, Rhode Island. The sun is still low in the east and its glare far outshines the starship. Ava sits on the deck with her sister drinking a cup of coffee. Ava’s niece, Maeve, plays in the yard. She’s nine now, and Ava thinks about how she’ll have graduated high school when she returns. She also thinks about how her younger sister will be older than her. Her sister’s recalling a funny story about the two of them getting into trouble when they were kids. Promise clears the sky and disappears without either noticing.

      Willow is at her D.C. office, talking on a video-conference with her United Nations counterpart in New York. They’re both in the Eastern time zone and the work day has just begun. Neither are aware of the starship hidden behind the blue sky.

      It’s 8 a.m. local time when Promise coasts over Patterson, Iowa. Beckman’s out in the field talking with his father beside a tractor. Soybeans stretch in neat green rows all around them. Beckman’s father has buzzed gray hair and a baseball cap, and is talking his ear off about politics. Beckman takes a deep breath, smells the soil and the fresh scent of the plants, and smiles slightly.

      In ten minutes, Promise is just visible in the dawn sky over Yosemite. James and Will sit in front of their tents, each holding a steel coffee cup.

      James points at the moving star. “There she is.”

      “Right where you left her,” Will says. He takes a sip of coffee, squinting at the orange sunlight. “Looks like a good one today. You want to hike Clouds Rest?”

      James nods. “Works for me.”

      “You did a good thing giving everyone two month’s leave before the trip. Hell, even we finally got to Yosemite.”

      James bobs his head. “Yeah, it’s easy to kick the can down the road when you think there’s always more time.”

      Will squints. “Damn…I just realized that I’ll be fifty when you get back.”

      “If everything stays on schedule, I should be back six weeks before your birthday. Plenty of time to plan a proper roast for a semi-centennial.”

      “Easy. Let’s not throw around those bigs words just yet.”

      Promise dips under the horizon, appearing a minute later over the Pasadena Institute for Quantum Intelligences. Ananke is in her egg on the third floor’s data enclave. Two dozen other eggs are arranged in a circle here, three of them glowing. She knows she doesn’t need to come back here, but it feels like home. A star glides across the sky outside the window to her right and she watches it, wondering what home will look like when she’s four light years away.
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        * * *

      

      With her Hayden-Pratt flight suit and sunglasses, Sarah Clark looks right at home standing on the apron outside the north hangar at Edwards Air Force Base. Jackson stands next to her wearing airman’s camos, his salt-and-pepper hair poking out beneath his cap. It’s October and warm, as it always is in the Mojave, but it’s a pleasant temperature, like an early summer day elsewhere.

      “Open it up,” Jackson says over his shoulder.

      The hangar doors rattle and clink as they separate and slide open. When the sunlight falls in through the opening, the silver nose of Bernard’s Beauty gleams back.

      Sarah glances at him and smiles. “You guys figure it out?”

      Jackson quirks his head in a manner that reminds her of James. “Seems someone wiped all of the controls software.”

      “If it was easy, everyone’d be flying one.” She reaches into her sleeve pocket and produces a translucent-pink wafer. Holding it up, she grins. Before Jackson can say anything, she says, “Flight controls only. No Riggs parameters, in case you get any crazy ideas.”

      He smirks. “Right.” A nod towards the entry ramp. “She’s all yours. Call ground when you’re ready for the tugs.”

      “Thank you, Captain.”

      As Jackson begins to walk away, he stops and turns. “And Sarah, tell James the A-Team says to fly safe. We’ll keep an eye to sky for him.”

      “Will do.”

      She steps into the hangar’s shade and walks up the gangway to Bernard’s airlock. Inside it’s cramped with the outer wall of the main reactor running right up to the airlock. Only a one-meter corridor allows access to the cockpit. She’d forgotten how claustrophobic Bernard’s could be. Up ahead, three seats await. She plops herself into the pilot’s chair and flicks switches for the power-up sequence. Displays spring alive. As she reaches for the overhead, she thinks of James.

      James came to visit her shortly after the final piece of Bernard’s Promise was placed in July. Sitting beside her on a bench in her backyard garden, he said, “I’ve giving everyone two month’s leave, then we launch in October.”

      “I can’t believe you’re really doing it,” she said.

      “Me neither. It’s like dreaming of flying and waking up one day with wings.”

      “Everyone’s going?”

      “Yeah, plus Special Envoy Parker.”

      Sarah squints. “You’re not a fan of her, are you?”

      “Nah, she’s growing on me. It’s the injecting of bureaucracy into the trip.”

      “Ah, you always were a purist.”

      James laughs. “Guilty.”

      “Who’s taking CTO?”

      “Davies.”

      She nods. “Will there be more Riggs ships?”

      “That’s what I wanted to talk to you about.”

      Sarah raises her eyebrows, watching him.

      James turns towards her. “I want you to lead the Riggs program, select new pilots, partner with Hitoshi’s backfill, and keep the drive alive. You’d report directly to Davies. You don’t need to do the flying and you can call your own schedule and location.”

      Sarah takes a deep breath and exhales.

      “You’re still the best I have and you’re my first choice for taking the lead,” James says.

      “Wow,” Sarah says. “I don’t know if I can be you.”

      “I don’t want another me. I want Sarah Clark.”

      “I need a little time to digest that.”

      James nods. “No problem.”

      She gives him a sidelong glance and her eyes start to tear. “Nine years. Oh, I’m going to miss you, James.”

      James stands and she follows. He wraps his arms around Sarah and hugs her. “I’m going to miss you to, my friend.”
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      Day 1

      James announces departure and the asphalt rolls by. Soon, California’s coast is a distant fuzzy line against the infinite swath of the Pacific. Even the delicate cirrus clouds fall behind the Sandpiper as the mach engines kick in and the Earth bends into a bright gradient fading into space. Strobes from other transorbital craft glide in the distance. Ahead, the U.N. Perseus is a monster of armaments. Everyone watches it drift past the port window as James chats over coms. Promise’s construction ring gleams a few kilometers past it. White running lights cast arcs along the semi-ellipse of the forward hull and the four RF engine nacelles. A swathe illuminates the giant block letters HPT-E17 Bernard’s Promise. Behind it, nighttime masks the Pacific Ocean.

      The Sandpiper turns along a course bringing itself outside the ring aligned with Promise’s starboard airlock. Thrusters fire and Hitoshi drifts up into his harness’s shoulder straps. In a moment, everything is shutdown and James is back here with Ananke. One-by-one, the crew follows him into the transit tube.

      Ava readies herself at the Sandpiper’s airlock, looking back at Hitoshi with her brown hair swirling around her in weightlessness. Like him, she wears a Hayden-Pratt flight suit with mission patches on the sleeve. The newest sits in the top location, illustrated with two yellow stars and a single red dot crossed by four curved lines - Riggs Mission #59, Centauri.

      Hitoshi gives a sideways smile. “Keep dreaming big, James always says. Here we go.”

      She unfolds the cap from her hip pocket, shakes it out, and tucks her hair underneath it. “Here we go.” She pulls herself into the transit tube.

      Hitoshi has one last look around the Sandpiper. Through the windows, the first lights of Hawaii are an oasis in the Pacific night. He takes a deep breath and pulls himself inside. Passing through the transit tube is a little like going head-first down a water slide. It seems to go on forever, concentric ring after concentric ring. Finally, the lights of Promise’s airlock arrive and the group is through EV Prep following the aft corridor to the habdeck. Unlike Gossamer Goose, which had torpedo-like sleep chambers, Bernard’s Promise is bigger, much bigger, and the habdeck is a semi-circle of twelve individual crew quarters.

      Hitoshi’s quarters are about the size of a very small bedroom. His personal belongings and clothes are already here. Opening the container marked Cabin - Hitoshi, he locates two photographs. The first is a picture of Chiyoko and him at her high school graduation. The two are laughing as if something hysterical happened a moment before the photo. The second is a family photo at Senkakuwan Bay. He takes both and tucks them into the ribbon board over his desk.

      During the next hour everyone completes checklists before assembling on the bridge. Eight workstations fan in an arc facing a one-eighty parabolic screen. James sits at the pilot’s console with Ananke docked in the co-pilot’s. The open seat to James’s left belongs to Hitoshi.

      “Flight plan on screen,” Isaac says. Promise will make a familiar loop around Earth before following an arc to Earth-Sun Lagrange Two.

      “Everyone good?” James says. Each person gives a go from his station. “Alright. Willow, you’ve got the call.”

      Willow opens coms without hesitation. “Perseus, Bernard’s Promise, ready for departure.”

      “Cleared for departure as filed, Bernard’s Promise.” After a pause another man’s voice comes on. “Fly safe, Special Envoy.”

      Willow smiles. “Will do, Captain.” Her voice hints at familiarity.

      Hitoshi glances over at Willow. She wears a slight smile.

      “Crew, ready for departure,” James says. He slides the RF controls forward.

      Hitoshi’s seat presses into his back as the construction ring falls away. Once they are clear, the star field pivots ninety degrees, swinging Earth into view. Japan’s lights are visible in the darkness.

      “Clear, restricted space,” Isaac says.

      Willow says, “We’re in range of Skywatch3. They’ve live-streaming us.”

      “Let’s see it,” James says.

      A video box pops up in the forward screen’s corner. Skywatch3 is looking down from a higher orbit and Bernard’s Promise is a white ellipse tapering like a horseshoe crab.

      “Feeds at half a billion, and growing,” Willow says.

      James grins. “Patch me in.”

      “You got it,” she says. “Live on your panel.”

      James opens the channel. As he does, the feed insets with a live video of him, lagging by a second. “Hey, everyone. We’re going to Alpha Centauri. Wanna watch?”

      Hitoshi chuckles. Same thing he said on that first flight to Mars.

      Social icons stream by with approval. James says, “We’ve got another eight hours before our first jump. Once we jump, on our timeline, we’ll pass Jupiter in sixty seconds, Pluto, three minutes, end of the solar system in nine. In the meantime, maybe you’d like to meet the heroes I’m lucky enough to call my crew.”

      Hitoshi glances back at Beckman, and Beckman grimaces. Hitoshi’s seen the man pull out a pulse pistol and advance on a four-meter-tall Silver Star without flinching. Faced with giving a few quotes live to billions, it’s another story.

      I’m glad I practiced my best James Hayden smile, he thinks.

      Day 2

      One trillion potential comets wrap around the bridge screen, glistening like snow crystals under a setting sun. Isaac scrolls through data alone at his work station. It’s just after sixteen-hundred on the second trip day and Promise has dropped into normal space. Ananke isn’t here on the bridge, but her scan is running, mapping out the next leg of their Riggs jump.

      “Hey, man,” a voice says from behind him.

      Isaac looks over his shoulder. Hitoshi’s leaning halfway into the room. “We only get two hours of gravity. Gotta go,” Hitoshi says. He’s right. Promise is nose-down with her belly towards Alpha Centauri, decelerating at one gee for two hours each day from sixteen-hundred to eighteen-hundred. The trick lets them bleed off the Riggs boost in bite-sized chunks while giving the crew some much-needed daily gravity to avoid the pitfalls of extended zero gee.

      Isaac turns back towards the screen. “Beautiful, no? No one has ever been to the Hill’s Cloud. So much data to collect. When we jump again, we’ll be out of it and into the Oort Cloud.”

      Hitoshi glances to the side, smiles, and looks back. “Okay, I’m probably going to regret asking, but how’s it different than the Oort Cloud?”

      “Hill’s Cloud flat. Oort Cloud sphere.”

      “Okay, that was straightforward.” He lingers in the doorway, Isaac still tapping away at his work station. “So, uh, about the gym. You know Beckman’s going to hog the treadmill if you don’t beat him to it.”

      Isaac selects a planetesimal and aligns the imagers with it. “Okay. Be down in a minute.”

      “Roger,” Hitoshi says. “You seen Ananke?”

      “She’s in the core checking drive parameters.”

      “Ah, okay. See you at the gym.” His footfalls sound as he walks away.

      Isaac pushes the scan result to the main screen. One of the stars zooms until it is wall-sized, revealing a slowly rotating icy lump which looks like a red space potato. Metrics and graphs scroll. Water-ice, ammonia, methane, tholins, rock. He queues up a deeper analysis and sets it in motion, standing. I could spend days just here, he thinks.

      A brisk walk takes him off the bridge to a tube-like corridor with flat walking surfaces on the floor and ceiling. He passes by the entries to the planetary science lab and ship’s data core, the galley and sickbay, and arrives at the habdeck. Ava is just emerging from her cabin wearing running shorts and a blue Hayden-Pratt tee-shirt with a towel over her shoulder. Two small sound buds protrude from her ears. She gives him a smile, and he smiles back. “See you over there,” she says.

      Isaac heads into his cabin and lays out his clothes. Before he changes, he sits at his desk and records a message for his parents. Yesterday when he left it was October 2083. Today, on Earth, it’s January 2084. He hits the commit icon, and his message is added to the queue to transmit before Promise does its next Riggs jump. When his message arrives at Earth, it’ll be April.

      The gym is a narrow room just off the main habdeck. Everyone is here. Currently all of the equipment is configured for gravity with all the elastic bands and zero-gee contraptions disconnected. Ava and Hitoshi are on the two treadmills. To the left, Beckman, James and Julian alternate resistance stations. Willow is on one cycle and Isaac takes the other. When he lifts the sunglasses off the handlebars and dons them, the virtual-reality interface materializes and he swipes through locations. Pausing, he leans towards Willow. “Where you cycling?”

      “Otago Peninsula,” Willow says. “Would you like to join me?”

      “Sure. Want to race?”

      “Always.”

      A pop-up appears in his vision. Willow Parker has invited you to Otago Peninsula. Accept? Isaac accepts, and New Zealand’s lush greens and the deep blues of Hooper’s Inlet appear. He’s on a blue and silver mountain bike, and when he looks down it’s his hands wearing padded biking gloves. He turns his head right and Willow is on her bike with black spandex shorts and a canary yellow jersey. She’s very pretty, he thinks, but then he’s a bit embarrassed by the thought and pushes it away.

      “Have you biked much?” Willow asks.

      He’s still a bit flustered. “Oh, uh…single track, growing up. Nothing fancy. Just for fun.”

      “Where’d you grow up?”

      “Cambridge. Very flat. Biked in Thetford. You?”

      “New Hampshire, Portsmouth. Did a few competitions when I was a teenager.”

      “Oh, I see.” He shifts on his seat a bit.

      She smiles, motioning towards the trail. “You know, we can just ride for fun if you want.”

      He holds up a hand. “No, no. The challenge is out there. Can’t go back now.”

      “Okay, I like that.” She holds out her left fist, waiting. Isaac examines it a moment before catching on. He extends his right hand and bumps the bottom of his fist to the top of hers. “Game on.”

      Day 7

      After six-hundred-and-forty-one objective days traveling a fraction under the speed of light, they are still in the Oort Cloud. Only one week of ship’s time has passed. The messages they transmit during their gravity rest today will not reach Earth until April 2087.

      Ava sits in the sunroom with Hitoshi. Both still wear their gym attire and carry water bulbs. Their bench is made of actual wood with slats and curved armrests. Although the room is small, the wrap-around seamless screens make it seem larger. Blue skies, puffy clouds, and trees rustle in the breeze on those screens and real plants flank both sides of the bench, dosing the air with the scent of soil, leaves, and nectar. The sun is high and its glare gives off actual warmth.

      Ava takes a sip of her water. “What do you think of Willow?”

      Hitoshi leans forward, resting his elbows on his knees. “Seems to be fitting in well. It was a good call putting her on communications. Of course there’s no one to talk to out here in the middle of nowhere, but, you know, there’s not a lot for the rest of us to do, either. Except for Isaac. He’s happy as a clam studying space rocks.”

      She looks down, then back to Hitoshi. “She’s very attractive, isn’t she?”

      Hitoshi pauses. “Uh…pretty sure no matter how I answer that, it’ll be wrong.”

      “No, seriously.”

      “Okay, sure.”

      Ava takes a sip of her water.

      Hitoshi watches her. “You probably feel like she’s stepping on your toes.”

      Ava squints. “I’m not sure what you mean.”

      “Well, you’re the first contact specialist. Now James has brought in a second person to do the talking.”

      She shakes her head. “It’s just politics.”

      “It changes our click a bit. She’s the new person, doesn’t work for James. I don’t know. Balances us out a little more.”

      Ava processes that. “Forget about it. I feel stupid for bringing it up.”

      The room chimes three times.

      “There’s our oven timer,” Hitoshi says, standing. “It’s official. We are baked.”

      Day 9

      The ship’s canteen consists of a long table with a dozen seats flanking the galley and pantry. It’s a bit like shopping at a convenience store with packs attached to labeled racks and lighted coolers filled with drinks. A media screen cycles through playlists created by the crew, currently playing Isaac’s mid-2070s mix.

      They’re in zero gee and everyone floats holding clear cups. Ananke is affixed to James’s belt, and Julian holds a champagne bottle while Hitoshi braces his back.

      James smiles. “Let’s get this party started.”

      Julian sets his thumb against the side of the cork. “Here goes.”

      “I got you,” Hitoshi says.

      Julian wrestles with the bottle for an instant before the cork pops off like a rocket. Julian jolts back, but Hitoshi applies a counterforce and steadies him. Champagne globules spin in an effervescent torrent, sparkling in the galley’s lights. A collective squeal sounds form the crowd and it’s suddenly a game of trajectories with people maneuvering to scoop champagne into their cups. Some globs impact clothing, bursting like water balloons, but surface tension adheres the champagne to the cups which make contact.

      James raises his cup, watching the drink wobble like jello. “Just over two light years, half-way point. We are now officially the only people to be closer to another star than our own. Hell of a job. Here’s to the crew that’s made history.”

      Everyone raises his cup and James points to the slate stuck to the far wall. “Everyone say ‘Centauri’.”

      Day 10

      Hitoshi stands behind his workstation’s chair, leaning on the corners. Thousands of specs flagged by reticules drift on the bridge screen. Each has an astronomical designation. Isaac sits at his post, tapping away.

      “Dude,” Hitoshi says. “We are still in the Oort Cloud.”

      Isaac doesn’t look back. “Your assessment is correct.”

      “You ever see the original Star Trek movie? They spend like two-thirds of the movie flying through a cloud.”

      Isaac looks up. “What happens when they get to the end?”

      “Their commander mind-mates with a Voyager probe and achieves a new level of consciousness.”

      “Okay. I don’t think that’s going to happen to us.”

      Hitoshi shrugs. “It was the nineteen-seventies. You going to the gym?”

      “Eventually.”

      “Suit yourself,” Hitoshi says, walking towards the door. “I’m sure Willow can find another cycle partner.”

      Isaac straightens, closes his work station, and stands. “Let’s go.”

      Day 13

      The corridor’s lights pulse red as the ship’s voice says, “This is a drill. Simulated hull breach in reactor chamber. Evacuation. Report to port emergency area.”

      Hitoshi grabs the tether and pulls himself forward, gliding weightlessly down the hallway past sickbay. The bay’s door opens and Julian rotates out holding the doorframes’s top with both of his hands. Hitoshi is on a collision course and juts out his hand, making contact with Julian’s shoulder. The force sends them both on trajectories like billiard balls.

      “Oof. Sorry!” Hitoshi says, bouncing off the wall.

      Julian wobbles and extends his arms. His spinning slows. He grabs a tether and arrests his movement. “I’m okay.”

      “Figures he’d do this in zero gee.”

      Julian kicks off the wall towards the hallway junction just past sickbay. Hitoshi follows.

      Red lights blink around the port emergency area entrance, the lifeboat’s seats located on the other side of the airlock entry chamber. Beckman is strapped into the center seat examining his watch.

      Hitoshi sails in with Julian. “Okay, we’re here.”

      Beckman doesn’t look up. “If you’re not in your seats, you’re not here.”

      Hitoshi sighs, pushes off the ceiling, and descends into his seat. He pulls the harness over his shoulders and clicks in.

      “One minute, forty seconds,” Beckman says. “Not bad. Not good, but not bad.”

      Willow arrives next, settling in.

      Beckman looks up. “One minute, fifty-five seconds.”

      “This is just to give us something to do,” Hitoshi says.

      James, Ananke and Ava arrive.

      Beckman gives Hitoshi the look. “You do remember exploding over Janus, right?”

      “I remember how heavy you were when I needed to drag you into the lifeboat.”

      Isaac coasts in.

      “Simmer down,” James says.

      Beckman glances at him, then back at his watch. “Two minutes, thirty-one seconds.”

      “Sorry,” Isaac says. “I was all the way back in the drone bay.”

      “Can’t launch ‘till everyone’s aboard. Slowest time is our time. Less than ninety seconds is goal.” Beckman unclicks his harness and rises up. “I’ll schedule another one in the next few days.”

      Day 14

      James is in his cabin, clicked into his desk harness. It’s zero-six-hundred and his cabin lighting is a simulated sunrise, giving his face a warm, orange glow. He grabs a bulb of coffee, twists the cap, and shakes it. The bulb heats quickly in his hand. Several pictures hang on his ribbon board, including a photo of him, Will, and Mark at an Air Force base, set opposite Sarah’s Arizona Sunrise photo of her Pintail over Saturn. Underneath is the picture of Kate wearing James’s high school ring. Lastly, a new photo is tucked in the corner, the Janus crew standing in their Hayden-Pratt flight suits posed in front of the Sandpiper just before it launched for Gossamer Goose.

      James takes a sip of his coffee and hits record. “Hey, Will. It’s been two weeks since launch. If my math is right, you should get this in October 2090, which means it’s now the nineties on Earth. Crazy. Ship’s running smoothly, but the crew’s got some cabin fever. Just not much to do when the drive’s on. Willow’s helped. She’s got people skills with the dynamics of stations, and we’re like our own station, so it works. She came up with the idea of having each of us lead classroom instruction for our fields, so we’re like an interstellar community college. Keeps us social and cross-trains. Good stuff.”

      He swipes a navigation chart to the video. “So, we’re three-and-half light years deep now. Finally cleared the Oort Cloud. You know, there’s no real spot where our side ends and Centauri’s begins. Four days to Proxima, some recon, then another day to Alpha. I miss you, man. Take care.”

      Day 18

      “Wave collapse in three, two, one, collapse,” Ananke says.

      The deep blue bridge screen smudge brightens and separates into individual stars.

      Isaac reads off his console. “Space normal velocity.”

      A red sun glares bright from the screen’s center. Two other bright yellow stars look like the Sun after Promise’s first jump to the Hill’s Cloud.

      Isaac brings up a solar system diagram. Three planets and one asteroid belt orbit the red star. “Distance to Proxima Centauri, ten a.u.”

      A cheer sounds from the bridge crew as everyone claps. They’ve made it to Proxima Centauri, and it seems surreal. There is a sun on the screen, but it isn’t their Sun.

      “Let’s have a look where we came from,” James says. “Rotation in five.” He slides the navigation controls and the ship spins. As it comes around, the familiar ‘w’ of Cassiopeia is centered, but there is an extra yellow star.

      There’s a silence on the bridge as everyone stares. Except for each other, everyone they’ve ever known is from that small light in the darkness.
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      Red light bathes the bridge and overpowers every other color. It has a desaturating effect, as if the world were reduced to the two colors of red and not red. On the screen, Proxima consumes the entire wall, filtered to a luminescent ball burning like iron freshly removed from a furnace. A spot churns like lava welling from a volcano floor and bursts as if a filament had popped, spewing a slow-motion loop off the star’s surface. It flickers and fades as it expands into space.

      “There it is,” Isaac says. “C-class flare.”

      Hitoshi monitors his screen. “Uptick in x-ray and gamma radiation. Well below limits for our radiation shielding.”

      “A bit concerning,” Ananke says, “the model only predicted a five percent chance for the flare. Either we’re unlucky, or the model is off.”

      Isaac nods. “It did get the class right.”

      “Any problems for launching our birds?” James says.

      Isaac glances over his shoulder. “C-class, no issues. M-class, maybe. X-class…last X-class here could be seen from Earth. We’re only seven million kilometers away.”

      James glances at Hitoshi.

      Hitoshi grimaces. “Our radiation shields would be about as effective as sunblock against a mushroom cloud.”

      “You can predict X-class, right?”

      “Back home, yes,” Isaac says. “Plenty of study time with our Sun. Still working out stellar dynamics of other suns, though. We should have a day’s heads up, maybe. The Proxima probe kept its distance for this reason.”

      James glances at the orbital diagram. They’ve already placed satellites at Proxima’s third and fourth planets, Notus and Zephyrus. Bernard’s Promise orbits Proxima’s second planet, Aeolus. “Let’s launch our satellite and get some distance.”

      “Powering up now,” Beckman says.

      James switches the display back to their orbital view. Aeolus is a rocky desert world which is larger than Earth with gold rings encircling it north to south. In the star’s red light, sharp shadows spill from tall mountains and play tricks with the eye, like finding the man in the Moon’s craters. One side of the planet always face Proxima, and that side is smooth. The side draped in endless night is the more interesting, full of chasms, craters, and cliffs. Three small moons fan out along the north-south axis of the rings.

      “For years exobiologists hoped to find life here,” Ava says. “But it’s a world sterilized by endless x-rays.”

      Beckman says, “Number one is warm and in the tube.”

      James nods. “On your mark.”

      Beckman taps his console. “Bird’s away.” On the orbital diagram a new contact appears behind Bernard’s Promise. BP-MS03 Multispectral Orbital Imager tails the ship like a shadow.

      “What’s a safe distance from flares?”

      Hitoshi says, “Ten a.u.”

      “Alright, let’s get a jump course set. We’ll hang out there and see what we can see.”
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        * * *

      

      The Planetary Science lab is located on the starboard side near the data core. It’s small and filled with devices for testing just about any material they encounter. It also doubles as the astronomy lab. Ava and Isaac float here watching their satellites paint one strip per orbit of each of planet. Zephyrus is the most mapped. In its image, sinuous white plains carve into rocky mountains splattered with rusty deposits. A few cloud spirals adorn the northern hemisphere. Parameters and appearance are very similar to Pluto. Notus is only two-thirds scanned, but is more interesting. Most of the surface is covered in thick ice with rusty rivulets branching across pristine white. The effect is like a bloodshot eyeball. Several active cryovolcanoes spill slush in irregular blue splotches.

      “The Proxima probe pics didn’t do it justice,” Ava says. “I feel like it's staring at me.”

      Isaac shrugs. “Probe never got to orbit. Still doing ten-percent light speed. Spent only twenty-eight hours in system.”

      “A twenty-six year trip for a twenty-eight hour visit. Now, that’s the whirlwind tour.” She points at the monitor stitching together Aeolus’s images. Small blotches glare like crinkled tin foil. “Look at the reflective patches along the equatorial craters. There’s a haze accumulation in each basin.”

      “Like Ceres. Possibly hydrated magnesium sulfate. Sublimation and redeposit.”

      The next section is a spatter of powdery orange, yellow, and white speckled by craters.

      “Do you think that’s sulfur allotropes?” Ava says.

      “Possibly. Could indicate volcanism.”

      The landscape darkens, deep red light fading to purplish twilight. “We’re near the terminator now.” An impact crater sparkles with three silver lights like quicksilver.

      “More magnesium sulfate,” Isaac says.

      Ava stares at the screen, her brow furrowing. Her heart pounds and her mouth is dry. “Stop.”

      Isaac leans in. “What did you see?”

      Her breathing rate’s elevated as she swipes the image back, rewinding, centering on the three quicksilver pools. A fourth silver dot rests at the epicenter, like a tiny x. She looks over at Isaac.

      “Oh, my,” he says.

      She pinches and zooms, enlarging the x. Proxima’s red light gleams from angular metallic surfaces, casting long shadows in the light. The shape is like a geometric sculpture of intersecting rods. They’ve seen it before, up close. It’s a Silver Star. She immediately contacts James and calls a meeting on the bridge.

      Magnified on the bridge screen, the Silver Star is slightly larger than life, the bottom third buried with yellow sand caked along its extremities. Each arm is a series of connected metal hexagonal rods ending in dark, clear bulbs. Several rods are snapped and broken, and, although it’s difficult to see at this angle, there is a hint of an irregular breach at its center.

      Everyone floats in the bridge’s center and faces the screen.

      Isaac holds a slate. “It’s the only one we’ve found in the orbital images.”

      Hitoshi crosses his arms. “One’s enough.”

      Isaac taps his slate and the image splits into infrared and ultraviolet scans. “Doesn’t appear to be giving off any heat. Temperature gradient similar to the environment.”

      “Is that damage?” James says.

      “We think so. Four broken arms and a possible hull breach.”

      Hitoshi shifts. “Is it dead?”

      Ava glances at him. “We never really determined whether the Stars were alive. It seems inactive.”

      “The last time you encountered them,” Willow says, “you were able to communicate with UV pulses?”

      “It was very basic. Flash a light, get a reaction.”

      Hitoshi raises his hand. “Am I the only one that remembers what that reaction was? There was the rolling and the screaming and then the shooting and finally the exploding.”

      Willow listens, contemplating. “You’re not certain that it was hostile, though? Ava, I recall during your testimony you had a phrase. ‘Unintentionally destructive.’”

      “More of a guess,” Ava says.

      “Okay,” Hitoshi says. “First it tried to unintentionally flatten Isaac, then it almost unintentionally flattened me, and then it did unintentionally flatten Beckman.” He blinks. “Actually, I think the Beckman-flattening was intentional.”

      Beckman nods. “It was.”

      “You think we should make contact?” James says.

      “We have contact protocols and another opportunity.”

      Julian motions with his hand. “Is there even anything to talk to?”

      “Not sure,” James says. “The first one I found on Janus didn’t move until I approached it. Even when we were on their ship, they ignored us until we flashed lights at them.”

      Hitoshi frowns. “Beckman, man, you have to be with me on this one. Don’t go poking sleeping dragons, right?”

      “The man’s right,” Beckman says. “Smartest thing to do is take our pictures and leave it alone.”

      Everyone’s silent as James looks over at the co-pilot’s display. Ananke’s face swirls with red and purple. “What do you think, Ananke?”

      A blue current cascades down her screen. “I think it’s why we’re here. No one gave up nine years to take photos. The Silver Stars are a bit frightening, but this time we are prepared. How can we leave without trying?”

      James glances at Hitoshi and Isaac. “Can you pitch a few remote contact options? Maybe something we can fab?”

      “If you want UV light, we either need to put something in orbit, which would need to be laser, or put a drone on the surface,” Hitoshi says. “No atmosphere, so you can’t fly or parachute anything in, but anything with an RF drive greater than surface gravity could descend.”

      “Aeolus surface gravity is higher than Earth’s,” Isaac says. “One-point-four gee.”

      “The orbitals only do a quarter gee,” Hitoshi says. “Beckman, what’s the rating on your security drones?”

      Beckman scratches his chin. “One-point-two.”

      “Yeah, that’s not going to work. At max power it’ll still fall and impact the surface somewhere around Mach three.”

      “You just need the light and the camera, right?” Beckman says. “We could probably strip off all the bells and whistles and whittle down the mass until we get to one four.”

      Hitoshi bounces his head back. “You’re sounding like an engineer.”

      “Doesn’t take a rocket scientist to know that if you make the rocket lighter, it’ll go faster.”

      “Well, it kind of does. I mean, that’s what a rocket scientist literally does.”

      Beckman smirks.

      “So,” James says. “Orbital launch, modified drone with UV emitters, send it down and run through Ava’s original Janus protocol.”

      Hitoshi looks around. “Right. I guess.”

      “Those for sending in the drone?”

      Everyone except Hitoshi and Beckman raise their hands.

      “Ah, hell,” Hitoshi says. “Alright, Beckman. Let’s go do some rocket science.”
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        * * *

      

      The drone’s field-of-view is one-hundred-and-sixty degrees, wrapping around most of the bridge screen. On the video’s left, jagged peaks are drenched in orange light, reminding James of Earth’s Rocky Mountains at sunset. With no atmosphere, Aeolus’s sky is black despite the incongruity of the glaring red sun low in the horizon, and with the camera’s exposure adjusted for the sunlight that black sky is void of stars, except for two. Alpha Centauri’s twin yellow suns are brighter than Venus in Earth’s evening sky. The miniature crescents of two of Aeolus’s three moons hang in the sky and the planet’s rings are a razor-thin orange line.

      James eyes the navcon. They are in a geosynchronous orbit just over fifty-thousand kilometers above the Star’s site. It feels comfortably far, but he’s seen a Silver Star jump light-hours at a clip. If this one has the same speed capabilities as the last one they encountered, it could be here in two-tenths of a second.

      “Drone arriving at destination,” Beckman says.

      The crater is like a dried-out lakebed salted in sulfur and rust. At first, the three metallic pools at its bottom look like mercury, but they resolve into crumpled silvery flakes with an iridescent sheen marred by white granular crystals. The Silver Star rests between the three, looking like a chrome asterisk embedded in the ground. The earth around the Star is level yellow sand and conjures the image of something partially buried at a beach. The drone slows twenty meters from the Star.

      “Telemetry’s up,” Beckman says.

      The screen displays this Silver Star side-by-side with the video James took when he encountered the Janus Star. The Janus Star was warm — ten degrees Celsius — and gave off low-level alpha radiation. The Aeolus Star is the same temperature as the ground and gives off no emissions.

      “Let’s have a look at the damage,” Ava says.

      The drone’s camera pans and zooms onto one of the fractured Star arms. The arm consists of a larger central hexagonal rod surrounded by a dozen smaller rods of varying diameters. The rod’s end is partially-severed and drooping. Blue crystals cake along the dark interior of the breached rods.

      Hitoshi captures the image and marks it with annotations. “Looks like a structural failure. See how the cracks on the bottom rods start clean and then deform? A flaw in a weight-bearing strut would spider, crack, and then bend. Once the support rods failed, other struts would progressively fail under increased load.”

      “Gravity on Aeolus might be too high for them,” Isaac says.

      Hitoshi nods. “Possibly, but it might also be radiation embrittlement. If it’s been on the surface long enough, it’s been continuously dosed with x-ray and gamma radiation. Given enough time, cracks will form. High gee does the rest.”

      Beckman centers the image on the Star’s central breach. Sand has half-filled the cavity. The opening is hexagonal and clean, as if someone removed one panel from a soccer ball. The arm which would cover the breach is missing. Inside, something clear and faceted lines the walls.

      “Guessing the arm is buried in the sand,” Beckman says. “I can look, but it’d take an active radar pulse to do it.”

      James shakes his head. “No. Limit emissions.”

      Beckman nods. “That’s good. I was hoping you’d say that.”

      Isaac still has the Proxima x-ray diagram inset on the screen. The blemish brightens. “Now in solar flare impulsive phase. Hard x-rays, gamma rays. Energy output puts it in A7 class. No hazard to us or the drone.”

      Ava says, “The Silver Star seems like it’s no longer functional, and whatever was in its core is missing. I think we should still run through the communication protocol, but I don’t expect any response.”

      Willow glances over at James. “Agreed.”

      “Okay,” James says. “Let’s do it.”

      Beckman taps his console. “Kickin’ in the light show.”

      In the visible spectrum, the drone’s UV lights cast a faint blue cone. After ten on/off pulses, they wait. Nothing. The next sequence is simple numbers, then primes, and finally universal constants such as PI. All are met by silence.

      James takes a deep breath. “Alright, try visible light.”

      “Hope the thing’s dead,” Beckman says. “Here goes.”

      The drone floods the Star with two beams of visible white light. A full minute goes by.

      “Ground radar,” James says.

      Beckman sends the pulse and the map appears. The Star’s broken arms and ejected hatch are not far beneath the surface.

      “James,” Ava begins. “We can only learn so much from images. What I’d really like to do is collect some samples.” She gives Hitoshi the ‘sorry’ look.

      Hitoshi lowers his head and holds his hand over his eyes.

      Isaac says, “I agree. This is an incredible opportunity.”

      “It’s dangerous,” Beckman says.

      James turns towards the group. “Alright. Let’s discuss it.”
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        * * *

      

      Surprisingly, the limiting factor isn’t exposure to alien threats or solar flares. It’s glycolysis. Julian has everyone gathered in sickbay for the debrief.

      “The surface gravity of one-point-four gee will feel like walking around carrying two fully-packed suitcases. It’ll be tiring, but you will manage. What will be most unusual is your stride. You’ll fall forward faster with each step, and may have your feet get away from you, so to speak. Walking slower will just tire you more. Gravity will pull blood from your brain and your heart will pump harder to put it back. I will give everyone a stimulant to raise blood pressure. The reduced blood flow to your upper body muscles means they’ll operate generate lactic acid. You will quickly fatigue and cramp while standing. Because of this, we should limit surface time to thirty minutes. If we need longer, everyone must return to the ship for rest.”

      “This sounds awesome,” Hitoshi says.

      “Who will be leaving the ship?”

      “Ava, Beckman, myself,” James says. “Any others?”

      Ananke’s slate is mounted to James’s belt clip. “I also wish to go.”

      “And me,” Willow says.

      Ava glances at Willow.

      “I’ll monitor flares,” Isaac says.

      Hitoshi nods. “I’ll keep an eye on the orbitals.”

      “And I will track crew biometrics,” Julian says.

      “I’m issuing sidearms to everyone. Doesn’t matter whether you’re on the ground or in the ship,” Beckman says.

      “Sounds like a plan,” James says. “Let’s prep for deorbit.”

      
        
          
            [image: ]
          

        

        * * *

      

      James dons his EV suit beside Ava, Beckman and Willow. To his right, Hitoshi kneels next to a white drone while holding Ananke’s slate.

      “Ready?” Hitoshi says.

      Ananke’s screen swirls red and purple. “Opening transfer port. Connected. Transferring.” A progress bar spins on her screen while a mirror image glows from the spherical display of the drone. When it’s done, Ananke’s rippling blue face fades into the drone’s screen. “I’m here.”

      “Okay, go easy. You’re just barely in spec for this gravity. Try each axis.”

      The white drone raises up one meter, hovering, then tilts left and right. Slowly it glides forward and backward, “Oh, this is nice!” Ananke says.

      Hitoshi sets his hand on the drone’s top. “Be safe out there.”

      “You know me,” she says.

      Beckman snaps the helmet onto his combat suit. He picks up his pulse rifle and checks the charge. When he notices Hitoshi watching him, he motions to the pistol on Hitoshi’s hip. “If anything goes down, I’m counting on you to keep everyone safe in here.”

      “Uh, yeah,” Hitoshi says. “I’ll do what I can.” He steps back into the doorway. “Alright guys, stay sharp.”

      The EV Prep door closes as the last of the expedition team closes his helmet. When everyone gives a thumbs up, Ava says, “Running sterilization.”

      A red beacon spins before the room’s lights strobe a dozen times, gas jets spraying from ceiling nozzles. After thirty seconds the lights cycle green and the depressurization countdown begins. When the chamber is in vacuum, James steps forward and taps the airlock door panel. Proxima’s red light fills the chamber with auburn rock waiting at the ramp bottom.

      “Com check,” James says.

      “Five by five,” Beckman replies.

      “Here we go.”

      James’s legs have the rubbery feeling as if he’s just finished a ten-kilometer run and each breath he takes is harder, like scuba-diving. His footsteps are like squats, leaving his calves tight. When he clears the ramp he looks back over his shoulder. Willow has stopped at the base and lifted her boot, admiring its print in the sand. James smiles. He did the same thing on his first trip to Janus.

      Beckman approaches and walks beside him. Up ahead, the first of the three quicksilver pools gleams. They watch as Ava kneels beside it with a hand-held imager.

      “We thought this was hydrated magnesium sulfate when we saw it from orbit, but it’s gallium,” Ava says. “The clear flecks are gallium nitride, which is interesting, since you’d need ammonia and high temperatures to form it. The parts that look like table salt are gallium sulfate. There’s plenty of sulfur around here to react with, but it would also need oxygen, which is a bit unusual. I’ll collect a sample.” She produces a small container and scrapes each compound.

      Ananke examines the pool, turns, and flies over to James.

      James advances steadily. The Silver Star is fifty meters ahead. He glances at Ananke. “How you doing?”

      “Stretching my new legs,” she says.

      “Have to admit, my pulse is running a bit seeing one of these up close again.”

      “I’m apprehensive myself.”

      They continue walking, the rock and sand crunching under their footfalls. A fatigue sets into James’s shoulders and he’s slightly winded as they reach their destination. The Silver Star juts nearly four meters out of the sand. All of its clear beads are like lifeless eyes.

      Willow takes a deep breath. “Wow. When you see them in pictures, you imagine them as human-sized. It’s so big, it’s like a monument.”

      Ava approaches with her imager, investigating one of the fractured arms. She touches a probe to the caked blue crystals inside the rod.

      Beckman shifts forward, adjusting the grip on his rife.

      “Molybdenum blue reduced polyoxometalate clusters. Oh, this is interesting! The biological life we found at the first site on Janus had been killed by polyoxometalate contaminants.”

      James advances next to Ava as she produces another sample container. “You sure that’s safe?”

      Ava smiles, excited. “We’re standing under a flare star next to a crashed alien probe four light-years from home. Nothing’s safe.”

      “I mean, you think it’s safe to bring that on the ship?”

      “It’s polyoxometalate. It’s not alive. But I do have a quarantine area designed exactly for things like this.” She scrapes a few of the blue crystals into the clear cube, then clicks on a penlight and peers down the hexagonal rod. “Looks like blue crystals all the way down. I wonder how the rods are articulating?” She looks at James. “There’s a few broken ones buried beneath the sand. We can take one for study.”

      After a pause, Willow says. “I…don’t think we should do that.”

      “We can do a metallurgical analysis, try to determine its mechanism of action.”

      “We’re still not sure if this is a ship or a life form. If it is a life form and we encounter the Stars again, having a dead crew-member’s arm onboard would be difficult to explain.”

      Ava looks to Willow, then to James.

      James gives a subtle nod.

      Ava says, “Point taken.” She kneels down and shines her pen light into the hexagonal central breach. The interior is shaped like a dodecagon coated in glass. Each of the dodecagon’s faces has a small silver nub.

      “Based on index of refraction, the clear panels are likely diamond,” Ava says. “The nubs look like a platinum-iridium alloy. There’s nothing else in the cavity. Whatever was in here was removed. Or left.”

      Isaac’s voice breaks into coms. “Model just tripped an alert. Forty-percent chance of an M-class flare. Precursor phase could start any time.”

      Ava closes up her sample kit and turns. Everyone glances at the red sun low in the horizon.

      “Back to the ship,” James says. “We’ll sort out next steps when we’re onboard.”
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      Ananke flies past the crew’s quarters and darts left into the aft-port access corridor. Concentric light circles skim around her as she traverses the tube. When she emerges in the drone bay, two dozen drones line racks and chutes surrounded by hoists, robotic arms, and workstations. She turns left, zips through the fabrication module and continues to the cargo deck. Voices sound from ahead.

      Orange racks and blue cargo nets line the walls with containers stacked on three sides of the room. Overhead, four robot arms articulate along beams. Hitoshi and Beckman both float around a tall octagonal craft which has a gold reflector dish closed like a rose bud. It reminds Ananke a bit of the old NASA probes.

      Hitoshi reads from a checklist on his slate. “Port thruster nozzle protector removed.”

      Beckman sets his hand on the nozzle. “Check.”

      Ananke coasts over. “How’s the pre-flight for the communications relay?”

      “Hey, Ananke,” Hitoshi says. “She’s a sweet bird, isn’t she? Looking good. Should be ready to launch within the hour, then Earth will see everything our orbitals see.” He sets his hand on the gold dish. “I love it. So cool. Like something NASA used to do.” He motions towards her. “Used to the flight controls yet?”

      Ananke responds by spinning on all three axis. “Feeling good!”

      “Try your manipulators yet?”

      Ananke’s screen swirls orange. “I did. Swiped James’s coffee bulb when he set it down. I thought it was pretty funny.”

      “Want to do the next checklist item and remove the starboard nozzle protector?”

      “Oh, yes.” She locates the nozzle. When she descends, two panels slide open on her body’s front and her arms unfold. She selects an end effector and rotates it onto her wrist, gripping the nozzle protector and sliding it off. A quick inspection of the nozzle shows it free and clear of debris “Check.”

      “You know,” Hitoshi says, “with your white and silver colors and the arms tucked behind the panels, you have an R2D2 thing going on.”

      “Thank you, I think?”

      “Please,” Beckman says. “Get him to stop talking about Trek Wars.”

      Hitoshi holds out a palm. “Okay, R2D2 is a beloved character in Star Wars and Trek Wars is not a thing.”

      Beckman sighs.

      “Good luck,” Ananke says. She flies towards the ship’s fore, cutting through the battery room to the reactor, turning right at the starboard corridor past the habdeck’s sunroom and following the corridor along the starboard airlock and ship’s data core. Ahead, the circular entrance of the Planetary Science Lab welcomes her with fragments of conversation spilling out. She slows and glides into the connecting tube.

      Ava, Julian, and Isaac work at the panel. The Silver Star’s blue crystals rest in a container on the other side of the clear quarantine-area plexi. Imagers surround it and Julian’s screen displays a three-dimensional diagram of a hollow sphere composed of linked rods. At first it reminds Ananke of a soccer ball, but the analogy fails, she realizes. A soccer ball’s face is comprised of larger white hexagons bordering smaller black pentagons. The diagram on the screen is a pentagon embedded within a 5-pointed star, and the star is bordered by hexagons. Upon closer examination, each of the star’s triangular points is not a triangle but instead has a flat landing. She finds the geometry very interesting.

      “Polyoxomolybdate,” Julian says. “Molybdenum 154 nanowheels self-assembled into a spherical vesicle and then a Keplerate. Interesting. Reminds me of biolipid vesicles used in cell membranes.”

      Ava talks with her hands, excited. “I know, right? Except these don’t have a hydrophobic and hydrophilic side.”

      “Van der Waals attraction keeps them together,” Isaac says.

      “Yeah. It’s a self-assembled, self-repeating structure with a net charge.”

      “Analogy is more like a protein,” Julian says.

      “Molybdenum Blue. It’s why it’s such a rich blue.”

      Isaac points. “Idaho Springs.”

      Ava glances at him. “How’s that?”

      “Isopoly-molybdenum blue. Occurs naturally. Tints the water intense blue, like it is painted. Tourist attraction.” He looks towards the doorway. “Hello, Ananke.”

      “Hi, Isaac,” Ananke says. “That’s a very interesting geometry. Have you had any other findings?”

      “Polyelectrolytes,” Isaac says. “Water-ice crystals. Sodium polyvanadate. Polyoxotungate. Still finding new things.”

      “Any theories yet for function?”

      Ava says, “When James encountered the Star on Janus, he tagged it at ten degrees Celsius. That’s a little cooler than Earth’s ocean water. I suspect the water-ice crystals are aqueous when the Star is active. You’ve got electrolytes, a repeating structure capable of maintaining a charge, and a liquid medium. It may pass electrical impulses.”

      Julian nods. “Like a nervous system.”

      “Or it may house instructions for replication, like DNA.”

      Ananke’s screen pulses blue. “That’s incredible.”

      “I’m pretty excited. It may be similar to the life in the crystal chasm we found on Janus.”

      Ananke examines the other samples stacked in the quarantine area. “Find anything in the gallium samples?”

      “So far,” Isaac begins, “we’ve found that everything is what it seems. Gallium is not exciting, but compounds suggest environment is different than present Aeolus. Supports the theory of an atmosphere blown off by solar wind. Probably oceans once. Now, just a desert, like Mars.”

      Ananke considers his statement, her screen alternating blue and purple. “Have you noticed that the Silver Stars seem interested in the same things as us? Each place they’ve visited is a place we also wanted to investigate.”

      “Interesting point,” Isaac says. “What do you think it means?”

      “Maybe they’re explorers. Like us.”
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        * * *

      

      The bridge screen displays the Proxima system’s orbital diagram. The red sun is center with the asteroid belt and three planets encircling it. Each of the planets has its own Hayden-Pratt satellite, and the communications relay orbits the star just a few kilometers from Bernard’s Promise. Dotted lines connect the satellites with the relay, and the relay emits a transmission line out of the solar system, pointed at Earth.

      “All birds are singing,” Beckman says. “At least until a flare singes their feathers.”

      Hitoshi raises his eyebrows. “Beckman, you just get an Audubon card, or what?”

      “Hey, it doesn’t have to be all dry technobabble, you know. A little poetry in the prose doesn’t hurt.”

      “That was poetry?”

      “You want to give the drone updates?”

      Hitoshi shakes his head.

      Ananke says, “Jump course on screen. Drive charge at ninety percent.”

      James stares at the distant red sun. “Well, our time here wasn’t long, but we’ve already discovered more than the Proxima probe, and learned something about the Silver Stars. We’re just getting started. Let’s see what adventure lies around the corner. Jump positions.”
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        * * *

      

      When Bernard’s Promise slips back into normal space, the universe rushes up to it, all of its stars shooting back into their proper locations. Centered on the bridge screen is a glaring yellow sun. To its right is a distant second sun, like a yellow-hot pin head.

      Clapping erupts from the bridge crew.

      “Awesome,” James says.

      Isaacs reads from his console. “Distance to Rigil Kentaurus, ten-point-one a.u.”

      The screen flags and labels several bright stars. Four of them are planets orbiting Rigil Kentaurus and five orbit Toliman. Another two planets circle the binary stars as if they were one, making eleven planets in total.

      James sets his hands on the RF controls “Rotation in five.” They’ve got plenty of Riggs boost to burn off, and fourteen hours of Earth-normal gravity will be a treat. It’s plenty of time to get some initial system images. For now, though, he knows that everyone wants the same thing.

      “We’re set,” James says. “I’ve got the bridge. Everyone take the next hour and get your home messages ready. We’ll transmit after dinner. Can’t wait to tell everyone that we’ve made it.”
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        * * *

      

      Willow lies on her back in her bed, her knees bent and her right arm tucked behind her head. She wears flannel pajama bottoms and a white tank top. In her left hand she holds a photo, turning it back and forth, watching the blue corner light of her cabin reflect along its gloss. The man in the photo is her age and wears a U.N. captain’s uniform. The message she sent last night is now eight light-hours away from Promise. When it reaches him, it will be 2092. What will he look like, she wonders. She imagines him with a touch of gray along his sideburns, and the image is appealing. How will she look to him, untouched by time? It’s an odd feeling, this longing, because the hollowness is not for him. For her, it’s only been three weeks. The surrogate hollowness is from him. And then, as she turns the photo, the question lingers which she doesn’t want to ask, the question of whether he will have waited, all of this stretched time, for her to return. A lump tightens in her throat and she pushes away the thought, setting the photo back into its spot on the ribbon board. She glances at the time. 04:34. She swings her legs out of bed and slides on her slippers.

      When she emerges from her cabin, the habdeck is colored with dim lights tinted the blue-gray of pre-dawn night. She enters the galley and rummages through the stores, locating some lavender tea. A twist of the top and the bulb heats quickly. She pulls a cup from the dispenser, sets it down, and unscrews the bulb. When she pours the hot tea, it streams down into the cup. Ah, she thinks, the indulgence of gravity. Steam wisps as she leaves the canteen with her cup.

      It’s quiet as she pads along the central corridor towards the bridge. The HVAC cycles its white noise while the distant, nearly subsonic, rumbling of the RF engines transits through the floor. When she enters the bridge, it’s empty, as she expected, but the panoramic screen is filled with planets like a page from a science book. Eleven worlds span left to the right. Each has the grainy, low-resolution and washed-out colors of a planet viewed through a telescope, and some are more spherical smudges than images. They’ll have to wait until they’re closer for the real pictures. Spectral charts inlay next to each graphic. She approaches the third planet from Rigil Kentaurus, sipping her tea. It’s a blue landless marble swirled with clouds. Nitrogen atmosphere with trace oxygen. Surface temperature five degrees Celsius. A cold water world.

      The nearby screen from the co-pilot’s station illuminates blue. “Hello, Willow,” Ananke says.

      Willow gasps and jumps, taking a step back. She laughs. “Oh, Ananke, hello!”

      “Sorry to startle you. I was checking on some of the ship’s systems, and didn’t expect anyone on the bridge yet.”

      “Oh, it’s okay. Just a little trouble sleeping. Raided the pantry, off for a walk. Not sure if it’s the gravity or anticipation that’s keeping me up.”

      “You’re not alone. Beckman visited me just before midnight. I suspect he enjoys our late night chats.”

      “Beckman chats?”

      “He also drinks tea to sleep. You should ask him about it.” She pauses. “What do you think of the worlds? There’s such varied beauty.”

      Willow glances across the menu of planets. Ringed worlds, blue striped gas giants, lava worlds, and azure marbles. “They're like gems.” She turns to the second planet from Rigil. Sandy yellow deserts fill much of it, but small oceans form irregular blue patches with white clouds swirling overhead. “Oxygen-Nitrogen atmosphere. Just like we thought.”

      “Oxygen very much suggests life processes.”

      “Oh,” Willow says, “it’s very exciting! But look at the temperatures. It’s so warm.”

      “It’s at the inner edge of the habitable zone. Temperature under the subsolar point in summer is likely blistering, well above anything found on Earth.”

      “Hopefully winter is more welcoming.”

      “We’ll see once we get a look at the southern hemisphere. I’ll be curious to hear what Isaac and Ava think.”

      Willow takes a sip of her tea, evaluating all of the planets.

      “Can I offer an observation?” Ananke says.

      “Sure.”

      “I think Isaac likes you.”

      She smiles. “Isaac? No. We just bike together. What makes you say that?”

      “He gets a bit clumsy around you, which is difficult to do in zero gee. When you enter the room, he puts effort into appearing that he’s not noticing. Like, sometimes on the bridge he’ll open a window on his console and re-read it instead of looking at you when you sit at your station.”

      “Oh.” She glances left, thinking. “I think you’re right.” She blinks a few times. “I’m usually better at picking up on people’s body language. I guess I’m a bit distracted.”

      “You have someone, back home?”

      She hesitates. “I do.”

      Ananke’s screen splashes with green and blue. “It must be very difficult for you. I have great respect for the sacrifices everyone’s made to be here.”

      “The mission’s very important. But, Grant is in the service and understands the needs of deployment.”

      “Which branch?”

      “United Nations, Solar Peacekeeping.” She leans in a bit, proudly. “He’s a captain.”

      Ananke’s screen ripples as she thinks. “When we left Earth orbit, his was the voice you knew on the Perseus?”

      Willow’s lips part, then she closes them and smiles. Ananke’s much more perceptive than she realized. “You know, it was personal, and I didn’t think our crew needed to know.”

      “Then it will just be between us,” Ananke says.

      Footfalls approach from the aft hall. When Willow looks over her shoulder, Isaac stands at the entranceway wearing his crew khakis and a blue tee-shirt with the Hayden-Pratt logo.

      “Ah,” Isaac says, “good morning. Well, almost morning. Hard to sleep with so much to see.”

      “Hi, Isaac,” Willow says.

      Isaac approaches and stops a few meters to her right. He sets both hands on his hips and takes in the bridge screen display. “Really something, huh?”

      Willow shifts her weight and grips her left shoulder with her right hand, draping her elbow and forearm in front of her chest.

      Ananke says, “Isaac, I think you’ll find the parameters of the eighth planet very interesting. What do you think is causing the intense red cloud structures?”

      Isaac glances at the eighth planet. It’s tucked far away on the right wall in the opposite direction of Willow. He walks over to it. “Could be ammonium hydrosulfide. Very saturated, though. Perhaps mixed with hydrocarbons. Organic compounds. Interesting.”

      Isaac’s back is to Willow when she silently mouths the words “thank you” towards Ananke’s screen. Ananke pulses twice in response, then Willow turns and exits the bridge.
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        * * *

      

      The three red-and-white-striped parachutes collapse as the probe impacts planet three’s endless ocean. Everyone’s agreed that the official planetary naming convention — planet c of Alpha Centauri A, or Alpha Centauri Ac — is just confusing. To remedy this, they’re using the proposed names for the planets. The larger of the two suns, Alpha Centauri A, is officially named Rigil Kentaurus, so the crew has abbreviated it to Rigil. The smaller of the two suns is Toliman. The four worlds orbiting Rigil are Hestia, Astris, Hydaspes, and Boreas.

      At one-point-four times Earth’s mass, Hydaspes is covered completely in water with turbulent white clouds, sitting at the outer edge of the star’s habitable zone. Willow likes the name Hydaspes, a river god who was the son of Oceanus. The name for its neighboring planet, Astris, is taken from a nymph who was the wife of Hydaspes. There’s something romantic about the naming.

      Beckman sits at his bridge post, sliding a control on his console. “Splashdown,” he says. “Inflatable deploying.” A rubbery yellow ring unfolds and rapidly expands around the probe.

      Willow smiles. It reminds her of twentieth-century footage she’s seen of the Apollo capsule recoveries. “Communications link,” she says. “Video on screen.”

      The bridge screen splits between the top-down orbital view of the bobbing capsule and the probe’s camera. From the probe’s view, deep blue sky is rippled with cirrus clouds while massive waves roll towards the camera. The horizon tilts as the inflatable rides one of the waves, nearly tipping over before clearing the crest. It looks an awful lot like Earth.

      Ava taps her console. “Air temperature, twelve degrees Celsius. Water temperature, eight degrees. Atmosphere, one-forty-one-point-three kilopascals. Composition, ninety-six percent nitrogen, two-percent oxygen, one-percent argon, and trace carbon dioxide, ammonia, hydrogen, and helium.”

      Everyone perks up a bit at the oxygen content, but Isaac says, “UV splits water vapor into hydrogen and oxygen. Hydrogen is lost to space easier, which is why oxygen content is higher.”

      “Submersible sensors online,” Ava says. “Let’s have take a taste.” Telemetry spins down the screen. “pH seven-point-one. Salinity zero-point-zero-one parts-per-thousand.” She takes a slow breath. “It’s about as close to distilled water as you can get.”

      “That’s unfortunate,” Isaac says, “but supports the model. Ocean depth is probably two hundred kilometers. Temperature creates solid water-ice layer and then extreme pressure transitions it to Ice VII. Seals off the rocky core from the ocean. No mineral transport.”

      Ava nods. “No minerals equals no building blocks or energy sources for life. Not even microbes. It’s funny that liquid water is the holy grail of astrobiology, but too much of it is a death sentence for life.” She watches the telemetry for another moment. “Okay to drop the explorer?”

      James nods. Willow expected he would. They’d agreed that if the signs of life were near zero, they’d detach and drop the probe’s nose. The nose will then sink like a rock, relaying sensor data via sonar-like pulses until it reaches crush depth and is destroyed.

      “Separation…now,” Ava says.

      Willow sends the communications request. “Querying. Acoustic link established.” She displays the explorer’s position with an acoustic wave communications line connecting it to the probe and a radio line connecting the probe to Bernard’s Promise.

      “Okay,” Ava says. “Depending on water density, acoustic communication should work up to one hundred kilometers. We are now sinking like a rock.”

      Willow watches the probe descend, sensor data filling screens. Four lights flicker on near its cameras and cast yellow cones in the crystal-clear water. Not a fleck of debris or matter catches the beam. It’s like pool water, but cleaner, on a scale that makes Earth’s oceans look like a raindrop.
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      The sensation, James thinks, is like being gut punched. It knocks his wind out and just as quickly re-inflates him. As the stars flash inward and yo-yo back, Astris bursts from a single blue point and fills the bridge screen with sun-drenched continents stained in desert hues. Bodies of water the size of the Mediterranean Sea sprinkle the landscape in sinuous patterns.

      “Space normal velocity,” Isaac says. “Five thousand and nine-hundred kilometers from Astris.”

      James pushes himself upright. These short intrasystem jumps are the worst, with the entire Riggs effect is condensed into just under a second. “Bringing up the RF engines. Gravity in ten.” A subsonic hum transmits through the hull as the engines come online. James vectors the deceleration along the axis of Promise’s belly, pressing the floor up against everyone at one gee. “Alright,” James says, “eighteen-minute burn to loose the boost. Should put us at an ideal entry for orbit. Enjoy the gees.”

      “It’s beautiful,” Ava says. “Earth-like, but different. There’s no real analogy. I’ve seen Mars and Venus models with oceans, but those are global, like Earth’s. This is a collection of seas scattered across a mostly-rocky surface.”

      “What do you think that means for life?” Willow asks.

      “One larger moon and one small, so there will be tides, which were necessary for life on Earth. A sea the size of the Mediterranean is more than adequate for providing a mixing ground.”

      “Axial tilt of forty degrees,” Isaac says. “Impact likely formed the moons and knocked the planet off axis. Seasonal variation will be high.” He taps at his console. “Thermal imaging coming up.”

      A rainbow-hued planetary heat map appears. The hottest spot is unsurprisingly located under the subsolar point.

      Hitoshi whistles. “Seventy-one celsius at the subsolar point. Makes Death Valley look like the Arctic Circle.”

      The seas are cooler than their surrounding landscape, but still warm. Isaac points to them. “Forty-three celsius, like hot tubs.”

      “Oh, that’s so exciting,” Ava says. “Such possibilities.”

      At the image’s southern hemisphere, the temperatures decrease to 25 C. Hints of rusty red, ochre, and chartreuse speckle the borders along the seas.

      James squints. “Is that plant life?”

      “Unsure,” Ava says. “We’ll prioritize it with the orbitals.”

      An alert chirps from Isaac’s console. “Getting an uptick in soft x-rays, one nanometer wavelengths.”

      James says, “Flare precursor?”

      “Could be, although Rigil is not a flare star. Running the model now.” Isaac glances at the screen and a yellow three-dimensional representation of Rigil Kentaurus appears. He toggles the image over to x-ray and Rigil is a writhing green sphere. “X-ray source is not the star. Going to wide field view.”

      In wide field, every star in the sky is an x-ray source and the sunny-side of Astris reflects Rigil’s x-rays brightly. Aurorae over Astris’s north pole glow in draped lines. Trying to find a point source is like looking for a needle in a haystack.

      “Need to bring the ship off-axis, same as we’d do with a telescope,” Isaac says. “Ninety-degrees clockwise.”

      James sets his hand on the thrusters. “Coming up. Burn in five, four, three, two, zero nine zero relative, z-axis.”

      The thrusters kick with a gentle push and everyone sways as the ship reorients itself.

      Isaac watches his display. “Port sensor intensity decreasing, coming into view of starboard sensor. Can biangulate now. Solutions on screen.”

      The intersection of the two sensors readings is a circular area of space located forty-seven thousand kilometers above the planet’s surface. Isaac configures the optics for x-ray wavelengths and focuses on the patch. There, far above them, an x-ray source flickers like an electrical short floating in space.

      A silence befalls the bridge, everyone transfixed on the image. After a long moment, Hitoshi says, “Now what the hell is that?”

      “Unknown,” Isaac responds.

      James squints. “Let’s see it in visual.”

      Isaac toggles to visual wavelengths. Sunlight gleams along the angular surfaces of a dark shape, giving it a wet or glossy appearance. Vertically oriented, the shape resembles a boomerang with a sphere mounted at its apex. No visual lights announce its presence. The apex is pointed directly at the camera.

      “Is that a craft?” James says.

      Isaac reads from his console. “Temperature, 210 C. No radio emissions. Material type unknown. Appears to be technological.”

      “It doesn’t resemble a Silver Star,” Ananke says. “Craft type matches no known design.”

      Isaac says, “The object is in stable geosynchronous orbit around Astris.”

      Bernard’s Promise moves along an arc forty-two thousand kilometers below it. Their orbital period is much smaller and they will pass beneath the object’s position within a minute.

      “I’m recording everything they’re transmitting,” Ava says. “This might be a communication attempt.”

      Everyone looks to James. The dark shape continues its orbit on the screen. James gives a glance to Willow, and she nods slowly. “This is it,” he says. “What we’ve trained for. First contact protocols.”

      “Frequency is increasing in object’s transmission,” Isaac says. “Transitioned to hard x-rays.”

      Ananke’s screen swirls with red currents. “There’s structure in the transmission. Some fragments are repeating.”

      Hitoshi glances at Isaac. “We’re okay with our shielding for now, but if the radiation keeps increasing, we’re going to get dosed.”

      “Get our armor between us and them,” Beckman says. “Something we should do even if they weren’t spraying us with radiation. No indication of their intentions.”

      James eyes the craft. “Alright, let’s charge the drive in case this all goes south. Plot a jump course back to our last position. Beckman’s right. We’ll turn the ship and configure for armor, then send out the greeting.”

      “Radio?” Ava says. “Or full spectrum?”

      “Full spectrum.”

      James sets his hands on the thrusters. “Turning zero four five, z-axis. Configure for armor.” As he powers up the thrusters, everyone shifts with the ship’s rotation.

      From the ship’s aft, giant servos rumble and buzz. Beckman flicks the tactical display to the forward screen and a Bernard’s Promise model depicts the ship’s four nacelles rotating closed like an x-wing fighter, the exterior armor plates overlapping in a shield which protects most of the ship’s broadside. When it’s done, Promise has a H-shape configuration.

      James eases out of the rotation, leaving them turned with their port side towards the alien object.

      “Ready to transmit,” Ava says.

      James smiles. “Here goes.”

      Willow taps her panel. “Broadcasting sequence one.”

      James waits, watching the screen. Sequence one is a simple number pattern counting to ten.

      “No change in the alien transmission,” Ananke says. “Riggs course plotted. Configuring drive emitters. Six minutes until full charge.”

      Ava taps her console. “Moving on to sequence two.”

      “It’s maneuvering,” Beckman says.

      On the screen, the boomerang starts to rotate slowly around the sphere. As it does, a dull orange light fills a spiderweb of crevices on the sphere’s face as if a furnace door had been opened deep within it.

      “X-rays have stopped,” Isaac says. “Infrared emissions increasing. Object temperature is 500 C and rising.”

      James glances at the Riggs timer. 05:41.

      “No response on any channels,” Willow says.

      Isaac continues. “Object temperature 900 C.”

      “Feeling like we should get a targeting solution and lock the lasers,” Beckman says.

      When James looks at the timer, it’s barely moved. “We’re not going to lead with lasers.”

      Beckman eyes him sideways. “Can’t back off. Already decelerating at one gee. Can’t jump for five minutes. What are you going to do if our friend out there isn’t so friendly?”

      “We’re not out here to fight,” James says.

      RADIATION ALERT blinks across the screen in red.

      “Gamma ray spike,” Isaac says.

      On the screen, the boomerang’s rotation has increased to two revolutions per second. The spiderweb of glowing surface fissures is like lava flowing under cracked stone. Brilliant flashes spark and sputter at the sphere’s center.

      Beckman’s voice is strained. “James…”

      James presses his lips together. “Firing solution.”

      Willow leans in. “You’re going to fire on them?”

      “That’s not the plan, but I’m not sure what we’re seeing.”

      A reticle with trajectory vectors overlays the alien object on the bridge screen. Beckman says, “Firing solution. Port emitter. On your mark.”

      The craft’s sphere rotates upwards, spinning the fissures out of view. As the sphere’s back rotates to face them, a dazzling white flare stretches out like an arrow from a tear in its center. It’s so bright that the camera exposure darkens.

      “Seven-thousand, two-hundred Celsius,” Isaac says. “Gamma radiation intensity will soon exceed our shielding.”

      “Still no response on any channels,” Willow says.

      As the sphere completes its rotation the arrow sweeps across the camera’s view. Promise’s port side explodes and the ship jumps violently right, James’s harness digging painfully into his neck and shoulder. Ringing fills his ears while the stars rotate clockwise. He grabs his console, but the next explosion bucks it up towards him and smashes him against the panel.

      “It’s cutting into engine two,” Beckman yells back. “Can I shoot it now?”

      James shifts towards him. “Fire!”

      Beckman wrestles the panel with his left arm while struggling to enter the commands with his right. An unmistakable alert announces the firing of the emitter. The laser is invisible between Promise and the alien object, but where it makes contact a brilliant green erupts. Sparks and molten flecks spray off the impact crater as the boomerang spins off-axis. Promise’s rumbling stops.

      Hitoshi slings himself upright, cradling his right arm, tapping his panel with a manic speed with his left. Red damage blocks stack themselves on the screen’s model of Promise. “Fire in engine two,” he says through gritted teeth. “Shutting it down.”

      The floor’s gravity decreases by one-quarter as the engine goes offline.

      James sets his hands on the thrusters. On the screen, the stars rotate slowly clockwise. “Stabilizing our spin.”

      The camera is still locked on the alien object. On the sphere, the crater from Promise’s laser strike glows like a coal. The boomerang swings back towards them with its white hot arrow rising up again.

      James snaps his head left. “Beck—”

      Promise’s aft and port lasers flash across the alien craft’s midsection like green suns, transforming it to incandescent metal and spraying a starburst of fiery globules. The sphere cracks and the boomerang snaps in two. Yellow flecks spill off the fractured pieces with flashes crawling along the wound like fireflies. Sunlight pours from the fractured sphere as the pieces tumble, bleeding fire. After a long second, the scene flashes like a supernova, leaving lens flares in the camera’s image. A new star flickers and dies where the alien object had been.

      Beckman unslings himself from his console. “Sorry. A little ahead of you on that one. Target destroyed.”

      The first tinges of pain ring along James’s back and neck. He looks around. “Everyone all right?”

      Hitoshi’s cradling his right wrist. “Nope.”

      Julian pushes out of his chair and retrieves the emergency kit from his station.

      Isaac’s holding his left knee, tapping on his console with his right arm. “Radiation levels normal. You want active sensors?”

      James shakes his head. “No. Let’s stay quiet.” He glances over to Willow. She’s rubbing the back of her neck. “Stop all transmissions.”

      Willow keys the panel. “Coms to silent.”

      Ava stares at the screen in disbelief, flexing and opening her palms.

      Julian examines Hitoshi’s wrist while Hitoshi works the panel with his free hand. “Fire suppression kicked in and fire is out in engine two,” Hitoshi says. “Won’t know how much damage until we get a drone outside to have a look.”

      “I think armor took the brunt of it,” Beckman says. “Explosions were from it ablating. Whatever they hit us with didn’t make it through the nacelle.”

      James presses his lips together, nodding. “You were right to turn the ship. Good call.”

      Beckman gives a careful nod in return.

      When James looks at Ananke, her screen is a sad blue. “We destroyed them,” she says.

      James glances at the bridge display. A dull red glows where the alien object had been. “I know,” he says. “Goddammit.”
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        * * *

      

      As Hitoshi turns the corner, his EV lights project two bright cones down the tube. Block numbers on the left wall read 02 and a nearby panel glows with a system map. He taps an icon and the tube illuminates into a receding perspective of cool blue hexagons. In this light, the contrasting orange of his suit is almost painful to his eyes. Ananke’s drone flies behind him.

      He tugs his tool case with his left hand and pushes down the corridor, weightless. At the end is a closed hatch surrounded by red and yellow hash lines. Large red letters read Danger. Radiation Hazard. Confined Space. Authorized entry only. A dozen hazard icons stretch in a line beneath the words. Hitoshi enters the access code on the panel and the hatch slides open. When he grips the doorframe with his right hand, he winces. His sprained wrist still smarts even with Julian’s meds and brace. He pokes his head around the corner.

      Struts form a geometric metal rib cage stretching back forty meters. The walls are asymmetric, curving like an airfoil, and the effect is like climbing inside a giant wing. Two tube ladders run in parallel tracks on each side of the nacelle’s interior, butting up against the machinery in its center. Midway down the structure sunlight floods the corridor, its reflected light illuminating the nacelle brightly enough that there’s no need for artificial lights.

      Hitoshi turns back towards Ananke. “It’ll be cool, I said, like a Jeffries tube. I can be Scotty crawling up into the nacelle to save the day. Kind of scary now that I’m actually here.”

      “It’s okay,” Ananke says, “I can go first.”

      “Nah, I’m fine. I just figured if I ended up here it’d be to swap something that failed, not because freakin’ Romulans phasered us.” He swings into the tube ladder’s entrance and taps his coms. “Okay, guys, I’m out of the strut and in the nacelle.”

      Willow’s voice responds in his earbud. “Copy.” A second later Beckman comes on. “Bringing around the drones.”

      Hitoshi pushes off from his landing, sails across the nacelle, and snags a rung on the exterior wall’s ladder. When he taps an icon on his forearm panel, his helmet’s heads-up-display overlays a three-dimensional labeled model of the nacelle. He tugs on the rung and sends himself upwards. Ahead, where the sunlight pours in, a ten-meter line is open to space, the hull around the wound congealed like melted candle wax. Inside, chunks of machinery have been replaced by a bulbous metal sculpture spidering out in unpredictable directions. Hitoshi clips a carabiner onto the ladder.

      Ananke drifts past him and turns towards the sunlit breach. “Struts K7 through K13 need to be replaced. Ten hull plates total.”

      As Hitoshi moves into the sunlight of the engine chamber, the brilliant orange of his suit reflects an auburn glow on the machinery. “Got enough titanium to print the struts. Plates will have to be polymer.” He reaches over to one of the metal sculpture’s tendrils and snaps a small piece like a twig. “This used to be the chamber amplifier. I don’t think a laser did this. I’ll get a sample to the science lab.”

      Ananke extends a tool from her panel and scrapes a sliver of the burnt hull.

      A blinking red strobe casts light from outside as if a police car had arrived on the scene. When Hitoshi looks out the breach, three of Beckman’s drones hover there, appendages deployed and waiting. Hitoshi toggles to the drone’s camera view.

      Promise’s nacelle is a matte black plane marred by a canyon, layers of ablative armor exposed like steppes. Through the opening in the canyon’s floor, Hitoshi’s orange suit glows and Ananke’s white sphere swirls with the bright circle of her screen. Hitoshi waves his hand. The small Hitoshi in the video image waves back.

      “Got you on scope,” Beckman says over coms.

      “Okay,” Hitoshi replies. “I’m going to tag all of the plates and struts for removal. Looks like the port dorsal thruster is damaged, but repairable. Got some power cabling and fiber optics to replace.” He glances at the massive coffin-like structure behind him, its end gnawed off. The dark interior is dappled with pyramid spikes and reflectors. “The bad news is that the RF chamber is slagged. Going to need more than a printer to make a new one of those. I’ll disconnect all the power lines and lock it out. Sorry all, but engine two is dead until we get back home.”
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        * * *

      

      James is on the bridge alone, watching the planetary telemetry spill down the screen. Promise orbits Astris at a distance of 5,900 kilometers, unchanged since the attack. Video feeds from the ship’s cameras spills down the screen. The first is an exterior drone view of the damaged nacelle. Promise is currently on Astris’s night side and the nacelle is a black silhouette against the stars, the ship running silent with all of its exterior lights off. Plasma flashes flicker from cutting torches as repair drones transform the wound into a pixelated geometric opening. In the next video, Beckman and Hitoshi man the printers in the fabmod. Three struts are partially complete. The third image is a corner-view from the Planetary Science Lab. Ava and Isaac analyze Astris’s images. Next is the ship’s data core, bathed in red light with thousands of blinking indicators painting the walls like a sea of living lights. Ananke’s drone hovers beside Willow as wall panels scroll with three-dimensional geometries and mathematics. They’re trying to decode the transmission from the alien craft. The other five security squares display empty ship areas, except for the one with the bridge hallway. Julian floats down it.

      When James looks over his shoulder, his neck spasms. He grimaces, unhooks his harness, and turns his entire body instead of just his head. Julian drifts into the bridge carrying a small case.

      “Whatcha got here?” James says.

      Julian crosses the bridge and catches a chair back, slowing to a stop. “You, my friend, are the only crew member who has not been treated.”

      James waves a hand. “I’m fine. Good night’s sleep and I’ll be right as rain.”

      Julian opens the case and unpacks a hand-held imager. As he holds it to the side of James’s neck, James grimaces. “You are not fine,” Julian says, “but you are a bit stubborn. I don’t have anything for stubbornness, but I do have something for this soft tissue damage. Will you turn your head left?”

      James complies. Pins and needles crawl down his right arm and he presses his lips together.

      Julian touches the imager’s sensors to James’s skin. “Cervical radiculopathy. Moderate strain and mild neck sprain, likely with spinal cord compression. No fractures.”

      James conjures his best half-grin. “Am I going to live?”

      Julian produces a strip of dermals. “Anti-inflammatories, pain-blockers, muscle relaxants.”

      James holds up a hand. “Nothing that will cloud my mind. Gotta keep focus, especially now.”

      “Like less than one drink.” When James continues to protest, Julian adds, “If you refuse treatment, then the crew will start following your lead. This is not a military ship. I cannot order people. Please, do not make my job harder.”

      “Point taken.” He offers his wrist and Julian applies the dermal. It tingles at first, then after twenty seconds a warm feeling washes over his muscles. Some of his tensions melt.

      Julian affixes a second clear strip to James’s neck. “Have you decided what is next?”

      James eyes the security feed. “Stay silent until Promise is patched up. Figure out if we want to go active with radar and see if anything else is waiting for us.”

      “Think we’ll continue on to low orbit?”

      “Maybe. Beckman would rather place a drone and get some distance, but, here we are. Four light years. Found another Earth. Found advanced tech. People lost nine years to be here. Turning tail doesn’t feel like the right move.” He motions to the video of the repair drones. “Wasn’t expecting combat, though.”

      “Difficult to know what to expect when no one’s ever done it before.”

      “Did you see any combat when you served on the Hermes?”

      “Yes. Did you see any when you were in the U.S.A.F.?”

      James shakes his head. “Test pilot program. Flew fighters as part of my training, some live-fire exercises. No combat. Not why I wanted to be in the sky.”

      “I will tell you, then, that it was much like what happened here. Even with all of the Hermes armor, being shot in space is still violent, and there were many injuries. It was always very frightening to know that your world might be breached.”

      James shifts. “Any advice?”

      “Trust Beckman. He’s seen plenty of combat. His gut is true.”

      “Well, he was right on this one.”

      Julian closes his med case and fastens it. “One other bit of advice, if I may. It’s easier to take risks when you are solo, right? I think if it were just you, alone, on Promise, you would not hesitate to decide what to do next. Feeling responsible for all of us may give you pause, but it does not change what is right. Everyone is here because he believes in your vision. Let your vision lead, and ask us to work out the details.”

      James weighs his words. “You had people you were responsible for, on the Hermes?”

      “I did.”

      He gives Julian a slow nod. “You give good advice, doc. Thanks.”

      “Anytime, my friend.”
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        * * *

      

      Just before dinner, the crew assembles on the bridge. Hitoshi and Beckman are up first, drifting before a schematic of Promise’s port dorsal nacelle.

      “Struts will be done by morning,” Hitoshi says. “Another six hours to print plates, then six more to bond the armor. Best guess is fourteen hours to weld it all in place, assuming we use all four repair drones. After everything’s set I’ll need to climb back in the nacelle and replace the damaged thruster parts. Should be good to go by midnight tomorrow.”

      James scratches his chin. “Can we still launch orbital drones?”

      “You want to put one in low orbit,” Beckman starts, “I can do that. At a quarter gee, have one there in half-an-hour.”

      “What about sending one to the debris field of the alien craft?”

      “Forty-thousand clicks, about three hours to get one there.”

      “What do you think about that?”

      Beckman weighs his options. “Depends on what everyone else has found.”

      Ananke is in her drone, turning towards Beckman. “I can give the update for the transmission. The x-rays increased in frequency, stopping shortly after our attempt to communicate. The increase was in steps, but the duration of the steps was non-linear and varied. Polarization, however, followed a repeating pattern which cycled every nine milliseconds. We didn’t find any universal constants or mathematical relationships in the signal.”

      A diagram of the signal’s waveforms scrolls across the screen. Willow says, “Without knowing how the signal is encoded, we don’t know how to decode it. If we can unlock it, then I can attempt to apply linguistic principles to it, assuming there is some type of language embedded.”

      Ava nods. “Passive first-contact communication is nearly impossible unless the sender has pre-knowledge of the recipient’s protocols. There’s a general theory that non-human communication is only possible if it’s two-way and there’s time for trial-and-error. When we barely communicated with the Stars, we had foreknowledge — their UV frequencies — and time to try patterns.”

      “You don’t think we can figure it out?” James says.

      “Not unless they’ve been listening to Earth and worked it into their transmission,” Ava responds.

      “The repeating polarization pattern is interesting, though,” Ananke says. “It’s like a carrier. I’ll keep working on it.”

      Ava glances at Isaac, and he pushes off, gliding next to her. “Looks like we’re up,” he says. When he touches the console, image captures of Astris checker across the bridge screen. The first photo shows sandy land, winding rivers, and a filigree of rusty patches.

      Isaac says. “Red patches are likely vegetation. If so, it may be the first plant life found outside of Earth. Planetary models for oxygen atmospheres usually require photosynthesis. Red is present in most of the temperate areas where there is water.” He advances to the next image. Astris’s night is like Earth just after sunset, the distant light of Toliman washing the world in twilight. A ghostly blue rings several small seas at their shores.

      Ava points at the sinuous blue lines. “The light source appears very similar to bioluminescence. On Earth, this is caused by some algae, such as Noctiluca, which cause waters to glow just from people dipping in their hands, and it’s evolved many times and in many different species on Earth. We also found bioluminescence in the alien life on Enceladus.”

      “No signs of animal life, yet,” Isaac says. “Although we’re too far to see small detail.” He looks around the room. “Now for the really interesting slide.”

      James edges forward.

      Isaac taps the console and the image indexes to a sunny desert patch with a single green dot at its center. When he steps up the magnification, the dot grows into a verdant disk with wavy tendrils, almost like a child’s drawing of a sun with fire peaks surrounding it. Several smaller disks of varying sizes bubble along the periphery. Within the disk, red and blue spirals bud their own disks.

      “Okay, then,” Hitoshi says.

      “Might be vegetation,” Isaac says. “But only green source on the planet we found, so far. Diameter is three kilometers.”

      “The pattern is fractal,” Ananke says.

      “Yes. Now for the weird part.”

      Hitoshi says, “That wasn’t the weird part?”

      “The alien craft that shot us was in geosynchronous orbit right over this spot.”

      James squints. “Any ideas why?”

      Ava says, “It could be an unusual surface feature. Earth’s Yellowstone looks pretty colorful from space. We have no idea without looking further.”

      “What do you want to do next?”

      “We still have two parachute deployables. I’d like to get one down there.”

      Isaac says, “I’d also like to send a drone to inspect the debris field of the alien craft.”

      James glances at Beckman.

      “Let’s get our feet back, first,” Beckman says.

      “Agreed,” James says. “We’ll fix the ship, move to low orbit, get our images, then talk the plan. Gives us a day to work out the details.”
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      On the bridge screen, the white vapor trail of the probe slices across Astris’s aquamarine sky. Far below, sandy landscape is masked in a faded blue haze.

      “Apex cover jettisoned,” Beckman says. “Drogue chutes coming out.”

      Two white specks twinkle in the clouds and the video enlarges to a pair of ivory parachutes.

      James glances at the altimeter. Seven kilometers until the probe touches down. On the tactical display, Bernard’s Promise is in low orbit over Astris at an altitude of one-hundred-and-fifty kilometers.

      Beckman slides his hand along his console. “Slowing. All systems green.”

      As the probe descends for the next three minutes, James watches the tactical. Passive sensors are clear. Now that repairs are complete, they’ve already sent an active radar pulse which revealed nothing except for the debris fragments of the alien craft. As far as they can tell, they are alone here.

      “Drogues loose and pilot chutes free. Mains coming out now,” Beckman says. Three red-and-white parachutes inflate on the display.

      Willow taps an icon. “Telemetry coming online.”

      Wind vectors overlay the image and a trajectory curves from the probe to the surface.

      “Landing camera active,” she says.

      The video is a fisheye view of a deep blue-green sky with wispy clouds curving to an ochre landscape with rusted thickets. Hills and rocks form twists and turns.

      “Two kilometers,” Beckman says.

      Isaac reads from his console. “Air temperature, thirty-three Celsius.”

      “Like a summer day in Mojave,” James says.

      A green river is flanked by fuzzy red vegetation with rocky shelves bracketing it. No red vegetation is present on the top of the rocks, but a few purple patches scatter like weeds.

      Beckman taps his panel. “One kilometer.”

      The landscape peaks into a cliff edge where rocks spill down along sloping walls into a basin. Ahead, the first hints of green sprawl across the basin floor. The rubble thins and the rock flattens as the image sways with the parachute. When the ground rushes up, thrusters flash around the probe’s belly and kick up dust. After two minutes of touchdown checks, a daylight crack forms in the camera’s darkness and the walls unfurl. The camera’s view examines the crumpled parachutes on the gray rock before rising five meters above the planet’s surface.

      “Drone deployed,” Beckman says. “Let’s see what we’ve got.”

      The drone flies over the basin, the horizon tilting with each turn, glimpsing a brilliant yellow sun hanging high in a pristine sky. Rock streaks by until the first hint of green emerges in the distance and in an instant a grassy field overtakes the landscape as the drone slows. When the view pans down, leafy disks undulate in the breeze. The camera zooms on a single growth to reveal a webbed filigree which looks like a green doily. Within the doily, the webbing forms smaller versions of itself along the periphery, and each of those circles has even smaller interior copies. The entire structure points straight out of the ground like a raised hand.

      “Remarkable,” Ava says. “Webbed dichotomizing branches, like megaphyll veins. I’m curious if that’s a vascular structure. The resemblance to terrestrial leaves is amazing.”

      “Any thoughts on why it’s the only green spot?” James says.

      “Not sure. In fact, if photosynthesis evolved, I’d expect everything to be green since the sunlight is similar to our own. Maybe the better question is why everything else is red.” She glances over to Beckman. “Let’s get a look at one of the circles.”

      Beckman taps his controls. “Coming up.”

      The view elevates, tilts, and glides forward along the sea of raised green hands. The splash of color ahead is blood red. When the camera selects one structure, a veiny sphere fills the screen as if a human’s circulatory system grew to fill a beach ball. Each ball merges with its neighbor.

      “Unusual. Visually it reminds me of the clathrus ruber fungus.”

      “Got some of the blue in view,” Beckman says. “Just to the right.”

      The camera pans and aster blue circles pepper the green field in disks ranging from one to five meters. Each circle is comprised of hundreds of individual structures with pumpkin-shaped looped strips like a paper craft. At the apex of the strips, a handful of red stems end in nodules.

      Ava squints. “Is that a flower?”

      “Does that mean there’s animals?” James asks.

      “No, not necessarily. On Earth, by the time flowers became colorful enough to attract insects, they were everywhere. But angiosperms were a major evolutionary jump. Even Darwin couldn’t explain their emergence. Finding a flower here is astronomical.”

      Hitoshi smiles. “Literally.”

      James motions to Beckman. “Can you take us for a bird’s eye?”

      Beckman taps his console and the drone flies up until the altimeter reads one-hundred meters. From here, the green field is a collection of circles, small and large, red, blue, and green. Patterns. It reminds James of old photos he’s seen of crop circles. “Any idea why it would follow that pattern?” James says.

      “None,” Ava says. “But I sure want to go down there and find out.”
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        * * *

      

      After some discussion, the crew agreed that they may want to collect samples from the destroyed alien craft. Beckman’s regular survey drones could not do this, but the ship’s repair drones can. The downside is potentially losing a repair drone if anything goes wrong. The drone arrives at its location forty-seven thousand kilometers above Astris’s surface, both of its external floodlights lit, swiveling. The first alien craft fragment passes through the light beam like a twinkling star. The probe pursues.

      From Promise’s bridge, Beckman reads the telemetry. James is beside him, leaning on his workstation. “Fifteen centimeters, long axis. Two centimeters thick. Highly radioactive.” As he says that, white flecks blink on the display randomly. “Gamma ray hits on the photo sensor. Surface is smooth. Appears to be a hull piece. Material unknown. Looks wet, like it is sealed in a gloss coat.”

      James points at the radar display. “Let’s put all of the pieces on the screen.”

      Beckman taps an icon and the display forms a catalog of several thousand pieces tagged by the radar pulse.

      Hitoshi says, “When it blew, based on light and heat output, we estimated a twenty kiloton explosion. Not much left.”

      “We’ve got sensor data of it intact. I’ll run it through the forensic module and see what it can piece back together,” Beckman says. A progress bar spins on the screen, then a ghostly version of the boomerang craft appears overlaid with solid pieces reassembled by the forensic module. There aren’t many. Part of the upper mast, a chunk of the lower wing.

      James points at the upper mast. “Can you get a view of that?”

      The drone focuses on a patch of stars and zooms. Finally, a fin-shape comes into focus, turning end-over-end. “A little more than a hundred kilometers away. Drone can get there in eight minutes.”

      “Okay, let’s do it. We can talk the surface plan while it travels.”

      Beckman queues up the drone’s commands and switches the view to the eleven Centauri worlds. Promise has visited two of Rigil Kentaurus’s four planets. The remaining two, the lava-soaked first planet of Hestia and the frigid fourth planet of Boreas, are on the other side of the star. He overlays a curving trajectory from Promise to Hestia’s orbit. “Hestia has a ten-day year. It’ll be back on our side of the sun in four days. Launch a probe now, quarter-gee acceleration, intercept it then. Better than taking the ship there and getting toasted.”

      “Right,” James says.

      “Boreas is further. Could have a probe there in a week.”

      “What about the communications relay?”

      “Well,” Beckman says, “I’d like to put that at the sweet spot between Rigil and Toliman, assuming we’re going to drop probes around Toliman’s planets when we get there.”

      “What’s your reco for Astris orbitals?”

      “Drop six, just like we did on the Janus mission. It’ll give us three-sixty monitoring if anything’s coming our way.”

      James looks around the room. “What’s everyone think about going planetside?”

      “It’s our primary mission,” Ava says. “If Astris was potentially habitable, the plan was to go down. We need physical samples and all of the equipment in the science lab.”

      “Agreed,” Isaac says. “Need soil samples, air quality, water samples.”

      James glances at Julian, and Julian adds, “Surface gravity is slightly higher than Earth at one-point-zero-five gee. Oxygen content is low, only sixteen percent, but in theory a human could survive on parts of the surface with no EV suit. Even a suit breach would not necessarily be fatal.”

      “Sure,” Hitoshi adds, “until you breathe a nose full of alien microbes and explode in a bloody mist.”

      “Even then,” Julian says, “it’s unlikely any alien life could get you ill. Even on Earth, most microbes cannot infect you, just as you cannot give a tree a cold.”

      Hitoshi smirks. “Pretty sure I would be the first.”

      “Can we land with an engine out?” James asks.

      “That’s why I designed four,” Hitoshi says. “As long as we have two, we’ll make orbit.”

      James looks over at Willow.

      “It’s why we’re here,” she says. “There’s risk now that we’ve had a hostile encounter, but risk is part of the trip.”

      Ananke’s drone hovers near James, her screen swirling. “Here we are, at the doorstep of a second Earth. How could we turn back now?”

      Beckman gives James a sideways glance. “We’re vulnerable on the surface. Can’t jump. Gotta go into it with eyes wide-open. As far as hostiles, can’t unring that bell. If there’s more of them, even heading home might not be the end of that.”

      Willow shifts uneasily.

      Beckman adds, “So, we do what we came to do and deal with it here.”

      James lets that sit a moment. “Okay. We go. Let’s take the rest of the day, pick out our landing site, and prep. I’m taking us out of radio silence. Record your personal messages. We’ll broadcast back to Earth after dinner.”

      A tone sounds from Beckman’s console and he says, “Drone arriving at fragment. On screen.”

      The fragment is clearly one end of the boomerang shape. Similar to the other pieces, it is glossy on the exterior, but the breach along its bottom shows an interior with fractured rods suspended in a black, rubbery filler.

      “Also highly radioactive,” Beckman says. “A little over six meters tall.”

      Ava says, “Can you magnify the rod ends?”

      When the camera zooms, the rods are cylindrical and gold. The parts of them which protrude from the rubbery casing are twisted like noodles. Where the noodles are broken, intense blue crystals cake the interior walls.

      Ava glances at Isaac. “Really resembles the sample we collected from the Silver Star. Seems too much of a coincidence. Can we get a few samples and bring them back?”

      “As long as the radiation doesn’t fry the drone, yes. You’re on the hook for figuring out how to safely get it aboard,” Beckman says.

      Hitoshi says, “I can fab a shielded container.”

      Ava adds, “Once we get it into the quarantine area, it has its own shielding.”

      Beckman nods. “Alright. Any other samples?”

      “Let’s collect some of the crystals and a shaving of the rubbery substance and glossy hull exterior.”

      “Assuming we can cut it, done.”

      Ava smiles. “We’re getting quite a sample collection on this trip.”

      Isaac looks like a kid in a candy store. “And we haven’t even landed on Astris yet.”
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        * * *

      

      James peers into the camera from his cabin’s desk chair. He wears a blue Hayden-Pratt baseball cap and a black tee shirt. The record icon blinks from the com panel. “Hey Will,” he says, “hard to talk time when it’s all screwed up because of dilation. For me, it’s been three weeks. For you, at least when you get this, it should be January 2092. Nine years will vanish when I hit the send button. Nuts.” He insets an orbital image of Astris. “Today we’re in orbit around Astris and it’s amazing, like a desert version of Earth. We’re pretty sure people could live here, and we’re going to find out. There’s a lot of risk in that. You know me, that doesn’t bother me, but I’ve got a crew to think of. Wish you were here. You’ve always had the level head for thinking things through. Sometimes I dive before checking the pool’s depth.”

      He taps his console and a video log of their alien encounter attaches to the message. “Found this guy in high orbit over Astris. Doesn’t appear to be a Silver Star. Kicked off a hell of a lot of radiation before firing on us, then Beckman lit it up with lasers and it popped. Two first contacts — one with the Stars and one with these guys — and both times they tried to kill us. And for this one, I have to admit, I was so focused on making it work it almost did kill us. Good thing Beckman was on the ball. Anyway, I gotta get my head out of my ass and figure out this captain thing. Leading a starship crew is its own animal. I’m getting it now, but tomorrow we’re going planetside and I’ve got to pick up the pace.” He waves his hand. “Enough whining. Just want you to know that I miss you, man, and could use your advice right about now.”
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        * * *

      

      “Going atmospheric,” James says.

      Promise buffets as they streak over one of Astris’s larger seas. Clouds stack three dimensionally from the surface, swirled into supercells, lightning flashing from their interior. The electrical discharges are full of color — blue, greens — and there’s an eerie beauty to it. Soon, the plasma cone from Promise’s reentry blinds their view. After five minutes of shedding speed, the fires fade. Up ahead, Astris’s curved horizon takes on a hint of rose.

      James adjusts the controls. “Coming up on sunrise.”

      The rose smears into a rusty orange contained by brightening blue bands as Rigil Kentaurus rises, brilliant white, sending lens flares in the image. Coral sunlight casts long mountain shadows and pastel cumulus clouds float like icebergs over the terrain.

      “Landing site, one-hundred-and-seventy-five kilometers, on course,” Isaac says.

      James reads from his display. “Altitude, eleven clicks, speed, mach two point one. Six minutes.”

      The sunrise blooms into sparkling desert twisting and turning in patterns like a topographic map. A river snakes along a canyon with its floor surrounded by the odd oxide red vegetation. Just as abruptly, clouds engulf their view and Promise is swallowed in white. The ship lurches and wobbles, eliciting a concerned murmur from the crew.

      “Just a little turbulence,” James says. “Your captain has turned on the seat belt sign.” He gives Willow a half-grin to his right, and she smiles back.

      “Fifty kilometers,” Isaac says.

      Promise emerges from the clouds to a rocky landscape strewn with rubble.

      “Subsonic,” James says.

      The mountains flatten to a tan plain. Just off to its west, the steel gray of sea water stretches out, rusty vegetation dappled in organic lines. To the north, the land descends into a basin with a hint of green visible in its floor.

      James eases the controls and the deceleration gently increases. “Prep for landing. Deploying struts.”

      Wind sounds increases as the struts klunk and whirl from underneath the hull. Promise skims the surface, kicking up dust behind it. The landing site is a half-kilometer-wide rock disk surrounded by low shelves. As the starship slows to a hover, thrusters stabilize it from both sides. James rotates the ship until it’s perfectly lined up with the ideal spot, then settles Promise down. Metal groans as the weight balances onto the struts. Outside, dusts wreathes around the ship and rains back down to the rock.

      To James’s left, Hitoshi takes a deep breath and lets it out.

      As the dust settles on the forward view, blue sky with feathery white clouds appears. Tan rock stretches away from the ship. James leans forward a little, glancing up. Astris’s two moons are ghostly semi-spheres in the sky. It’s morning, Astris time, and they’ve chosen their landing window so it matches up with their biological time. “Okay,” he says. “Let’s run through the post-landing checklists, make sure we’re ship shape, then meet at EV prep at oh-nine-hundred. Ava and Isaac will take us through the surface brief.”
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        * * *

      

      EV Prep is filled with twelve orange-and-white EV suits, each with a large block numeral on its front. The wall nearest Beckman has sliding panels surrounded by yellow-and-red caution markings, and a media screen hangs behind Ava and Isaac. Several silver briefcases are stacked around them like luggage.

      Gravity feels good, James thinks. Not ship’s acceleration, but honest-to-goodness planetary gees.

      Isaac waves his hand over the screen and a topographic map appears. “Two sites,” he says. “First, site of potential photosynthetic green plant life, three kilometers north. Located on the floor of a rift basin ninety meters below our elevation. Possibly a dry lake.” A dotted line winds its way from Promise to the base. “Hikeable.” He swipes his hand right and the image follows, panning to rusty thickets. “Second site. Two kilometers due west. Appears to be vegetation varying in height up to three meters. Slightly hilly terrain. Easy walk from the ship. Continues to the lake, which is nearly five-hundred kilometers long. Site of bioluminescence at shoreline.”

      Ava opens one of the cases near her. Sample vials of varying shapes, tools, and imagers are embedded within the foam. “Two teams. Green site — James, Hitoshi and me. Red site — Isaac, Julian, and Willow. Each team will be collecting soil, plant, and water samples. Isaac will led red team, and I’ll lead green.”

      Beckman presses his thumb to the wall panel and it slides open, revealing a dozen pistols and six pulse rifles. “Issuing sidearms to everyone. Check your charge, verify your safeties. Remember your training. Both groups have members with military firearms training. Follow their lead. That’s James and Julian. Get into any kind of trouble, speak up on coms.”

      Willow motions to the EV suits. “I preconfigured your suits with the com frequencies. Com One broadcasts to your team, Two to everyone. Com Three is Emergency. Same as group, but displays your position and vitals on everyone’s heads-up display.”

      Beckman adds, “I’ll be monitoring ops from the ship and Ananke is staying back since she’s our other pilot.”

      “Let’s make sure we communicate out there,” James says. “We run into problems, we all return to the ship.” He looks to Julian. “Medical brief?”

      Julian talks with his hands, gesturing to the map. “Gravity is five percent higher than Earth. Like gaining three to four kilos. You should not feel it. Exterior temperature is thirty-five Celsius. Your suit’s air conditioning can easily handle that, but in the event of an environmental failure it will be like wearing a snowsuit in summer. Drink plenty of water, get back to the ship. You will very quickly overheat. Biggest surface risk is probably falls, in particular for green team. If you are immobilized, I will organize the evac team to come to you.”

      Hitoshi raises his hand.

      Julian points. “Hitoshi?”

      “What about, you know, alien monsters?”

      “Have you seen any?”

      “Not inside the ship.”

      “You are armed. I would not worry about it. You’ll be with James, after all.”

      Hitoshi holds out both hands. “That’s exactly what I’m worried about. You know whatever it is would make a beeline for the engineer.”

      Beckman smirks. “Would it make you feel better if you were in the other group?”

      “Well…no. Then Willow will get eaten because she’s the new girl, and I’ll just feel bad.”

      “Thanks, Hitoshi,” Willow says.

      James sets his hand on Hitoshi’s shoulder, looking around the group. “Any other questions?” When everyone shakes his head, James adds, “Alright. Suit up.”

      The next twenty minutes are a whirlwind of EV connections clicking together, coms tests, weapons checks, and mutual inspections. As James pans his helmet across the prep area, his HUD tags all of the crew members by name. Seeing the five of them, all suited up and readying to make landfall on another Earth fills James’s chest with pride. When everyone is ready, he moves into the airlock. The EV prep door seals behind them.

      Ava taps the wall panel by the interior door. “Sterilizing.”

      Overhead lights strobe before plunging the chamber into black light. When James looks back, bits and pieces of people’s suits fluoresce blue and purple. After sixty seconds the strobe pattern repeats, and the chamber lights return to normal. A hiss sounds as pressures equalize. When the circular airlock hatch rotates open, sunlight floods in, causing James to squint as his eyes adjust.

      The gangway angles down to tan rock littered with pebbles. It’s just wide enough for one person. James looks over his shoulder and everyone is smiling, motioning for him to go first. He can’t wipe the grin off his face as he takes the first step into this new world.
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      The walk to the green field takes ten minutes. Beckman chimes in once and checks on everyone, but otherwise all is quiet. Along the way they pass the landing site of their parachuted probe, its gray capsule unfurled like flower petals sitting atop the huge tablecloth formed by the crumpled chutes. The surface drone, now out of power, sits back in its perch atop the capsule. Hitoshi stops, squinting.

      “What’s up?” James says.

      Hitoshi approaches the probe. “Some kind of oxidation forming on the surfaces.”

      James joins him. The round probe has iridescent patches, as if machine oil had been spread over it with bits of white film clouding the shiny surface. “Damage from entry?”

      Hitoshi kneels. The rainbow swirls also appear on the capsule walls. “I don’t know. Titanium does oxidize at high temps. I’ll scrape off a bit and have a look in the lab.” He opens his case, selects a tool, and collects some of the film. When he’s done, they continue forward another quarter-of-a-kilometer.

      Once they arrive at the green field’s edge, Ava kneels down and produces an imager. The plants — and that is what they look like — are Earth-green with stems the size of Ava’s wrist. The stems fan out into an airy webbed shape which resembles a flattened palm. It’s a bit like a leaf, if some bug ate the leaf and left the veins. Where it differs from a leaf is that its vein structure repeats the shape of the entire leaf within itself. “Interesting,” Ava says. “Looks like a plant, but the flesh is very rubbery. I’m not able to make out a cellular structure in the imager.” She produces a scraper and vial. “Just need a few milligrams.” Gingerly she reaches for the stem.

      Without warning, the palm-sized leaf snaps around her wrist. Ava gasps and pulls back, but she’s unable to budge it. She loses her footing, drops the scraper, and falls to one knee, reaching with her left hand to the curled leaf. “James, it’s got me.” As she wraps her hand over it and tries to peel it off, the stem partially retracts into the ground and pulls her off-balance. She rolls onto her shoulder and ends up on her back with her right wrist still pinned to the ground.

      James rushes forward and kneels beside her, wrapping his fingers beneath the leaf. As he does, other leaves clasp onto Ava’s helmet, forearm, and legs. “Buggers are strong,” James says. “Can’t break ‘em loose with both hands.”

      Ava’s breathing hard now. “They’re squeezing. Get them off me!”

      James abandons prying the leaf and snatches the scraper. He sets it against the wrist-sized stem and saws. When the scraper slices into the green flesh a clear fluid wells up at the wound.

      Ava gasps. “They’re all tightening in response.”

      James has sawed a quarter-of-the-way through the stem when an adjacent leaf shoots out like a frog’s tongue and ensnares his wrist, pulling him away from the stem. He clamps his left hand onto it. “Goddammit!”

      Hitoshi advances a step and James yells, “No, don’t! Stay clear of the—” The green stem drags him face-first into the soil.

      Over coms, Hitoshi says, “Beckman, we have a situation here! Guys, hang on.”

      James sees nothing but dirt and writhing stems through his faceplate, but he hears the distinctive warning tone of a pulse pistol safety disengaging. Leaves latch onto his legs and arms like vices. Pop. The pulse pistol discharge comes from Hitoshi’s direction and impacts the ground just behind James. The plants attached to him jerk. Pop. Pop. Electric blue flashes. Pop. Pop. Pop. Soil and burning plant debris rain down.

      “That’s right, killer plants,” Hitoshi says, advancing, still firing. “You may be strong and there’s a lot of you, but I have a boomstick.”

      Over coms, Beckman says, “Powering up for evac.”

      Hitoshi squeezes off a few more rounds and blue flashes in James’s peripheral vision. James rolls his head and looks back. Hitoshi sheathes his gun and fishes around in his belt pack, producing a palm-sized cylinder. He slaps a power cell onto its bottom. “Should be enough oxygen for a plasma torch.” When he disengages the safety and presses the ignite button, a flickering red weld arc appears at the top. “Try and hold still.”

      James grunts. “Roger that.”

      Hitoshi advances to James through the pistol-cleared opening and slides the torch along the stem base holding James’s wrist. The leaf reels back, immediately releasing James’s arm and clamping onto Hitoshi’s. Hitoshi fumbles the torch, falls to his hands and knees, and screams.

      With his right arm free, James doesn’t hesitate. He snap-draws his pistol, sets the barrel at point-blank range against the stem base, and fires. The blast vaporizes the stem and sprays rock in an arc away from Hitoshi.

      Hitoshi rolls to the side, cradling his left forearm.

      “James!” Ava yells, her voice pained.

      James rolls to his left, places the pistol against the stem attached to his left wrist, and blasts it. He snaps three aimed shots at the stems binding his legs, then turns towards Ava.

      Behind Ava, a sea of green leaves stretch from their bases, all straining and pointed at James like vipers. Ava has six attached to her. The two on her helmet undulate over the release locks and a shrill alert sounds from her suit. Before James can react, they twist her helmet open, the seal breaks, and air hisses out. Ava’s bare neck is visible in the gap. She cries out, her eyes wild.

      There’s no clean shot without hitting her head. James drops to the right, snatches the plasma torch, and darts over to the leaf on the right side of her helmet. He yells, “Hey!” and smacks it with his left hand, offering his left wrist. It releases her helmet and latches onto his left wrist. He right hand swings in with the plasma torch and slices the stem at its base.

      The plant on Ava’s left helmet releases and shoots around James’s right bicep. He’s still got the torch in his hand and severs the leaf mid-stem. The decapitated stem thrashes around like a loose firehouse. As he turns towards Ava’s legs, the four leaves arc towards him. When the nearest lunges, he times his slice perfectly and bisects the leaf with the torch. It flails back. The other three hesitate, swaying like cobras. A pulse blast hits the first and it explodes. Pop. Pop. The other two burst in blue flame.

      Over James’s shoulder, Hitoshi kneels with his pistol. Blood drips from his left forearm. Hitoshi says to the downed plants, “You should not pick on creatures that have access to energy weapons.” He glances at James. “Let’s get the hell out of here.”

      James grabs Ava’s helmet, slides it back into place, and refastens the locks. She’s hyperventilating. He taps her suit controls and adjusts her oxygen mixture, then tucks both of his hands under her armpits and helps her up. Her legs are shaking and he drapes her arm over his shoulder. As they move towards the field’s edge, James looks back. The green hands wave in hypnotic patterns.

      Ava struggles against him. “Wait!” She pulls down towards the ground.

      “Ava, we gotta go.”

      She scoops up a fragment of one of Hitoshi’s blasted leaves and clamps onto it with a death-grip.

      James leans down, gets his arm under her, and lifts her. “C’mon!”

      A subsonic rumble vibrates the gravel and James looks up. Promise emerges over the ridge, monstrous, a great, gleaming black and white geometry eclipsing the sky. It rotates slowly, aligning itself for touchdown one hundred meters ahead of them.

      As they clear the field, James says, “Beckman, we have injured.” He looks left. Hitoshi’s sprayed sealant over the arm wound and holds his right hand on it.

      “Hitoshi, how are you doing?” James says.

      “Cut myself pretty good with the plasma torch when the leaf grabbed me. Just so you know, I’m probably going to pass out soon. This sucks.”

      James steers towards him, slinging Hitoshi’s right arm over his left shoulder. He now has both Ava and Hitoshi. “I got you, buddy."

      Ava’s still breathing heavily. “James, I had a breach.”

      “I know.”

      “I breathed in atmosphere.”

      “You’re going to be okay. We’ll get doc to check you out. Anything else hurt?”

      “Feel like I fell down a flight of stairs.”

      James ambles forward slowly. Ahead, Promise kicks up dust as its landing struts settle onto the rock. “Hell of a grip on those things. It’s like they were all muscle. Julian, you copying this?”

      Julian responds over coms. “Affirmative. Red group is at the beach and moving to an evac point now. Beckman, we’ll need to maintain quarantine in the airlock area for the two suit breaches.”

      “Copy that,” Beckman says.

      Ahead, a ramp extends as Promise’s airlock cycles open. Beckman stands there in his combat armor with Ananke’s white drone hovering beside him. As soon as the doors are clear, he double-times it to James’s group.

      “I thought,” Hitoshi begins, his voice woozy, “you said I’d be perfectly safe breathing alien air. No brain explosions or anything like that.”

      “You will be fine, my friend,” Julian says. “But we must follow quarantine protocol.”

      “Peachy,” Hitoshi says. With that, he passes out.
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        * * *

      

      The easiest way to treat Hitoshi and Ava is to keep everyone in the airlock, replace the atmosphere with normal air, and run the sterilization sequence. As long as everyone else keeps his suit on, they are clear to remove the patients’ EV suits. Julian has the emergency airlock medkit out, kneeling beside Hitoshi. James helps get Hitoshi out his suit, leaving him in a black tee shirt and shorts.

      At first, Hitoshi’s arm looks terrible. He bled profusely from the wound and his entire arm is a sticky red. The plasma torch sliced effortlessly through his suit and forearm muscle, leaving a grisly wound.

      Hitoshi is awake now and looks down at his arm. “Ah, hell. That’s a lot blood. I thought it would’ve cauterized.”

      Julian sprays an aerosol around the wound. “Cauterization is not the same as vaporization. You went into a bit of shock, there, my friend, but your vitals are looking better.” He affixes a dermal to Hitoshi’s neck, then produces an elastic band and slips it around his bicep.

      “Tourniquet?”

      “Nerve block.” Julian taps a command on his slate and Hitoshi releases a sigh of relief. “Better?”

      Hitoshi nods.

      Behind James, Willow and Beckman help Ava out of her suit. Her arms and legs have puffy welts and blue bruises. Beckman appraises the injuries while Willow offers Ava some water.

      Julian passes an imager over Hitoshi’s wound, lifts a syringe, and taps something on his slate. When he squirts it into the wound, an amber gel fills the gap. “Still okay?”

      “Didn’t feel a thing,” Hitoshi says.

      “This will self-assemble into a cellular matrix over the next few minutes, sealing the wound. The nanobots are self-terminating and will create the repair lattice for the vascular and nerve damage. It was a clean cut and you will fully recover.”

      “That’s going to leave a mark, isn’t it?”

      “I’m afraid so. But you will have a very interesting story to explain it.” He reaches into the kit and retrieves a bulb filled with clear liquid, handing it to Hitoshi. “Drink this.”

      Hitoshi takes a sip and puckers his face. “Oh, God…is there some rule in medicine that requires everything to taste horrible?”

      “You lost a half liter of blood. Best treatment is to replenish fluids, sugar, and electrolytes. That one was the Berry Blast.”

      “Do I get a cookie, too?”

      Julian smiles. “Drink. Rest. I’m going to check on Ava.”

      As Julian moves over to Ava, James sits beside Hitoshi, resting his forearms on his knees. “What you did back there was pretty brave,” James says, “and you kicked some serious ass with that pistol. Was that all from Beckman’s range training?”

      Hitoshi takes another sip of his Berry Blast, cringing. “That, and lots of video games. I’m a real space hero in those.”

      James nudges him gently. “You’re a real space hero here. Thanks for having my back.”

      Hitoshi raises his eyebrows and a smile follows.

      James sets his hand on Hitoshi’s shoulder. “Hang tight. I’m going to check on Ava.”

      Hitoshi sips his drink and gives a thumbs up.

      When James kneels beside Ava, she’s inspecting the dermal Julian’s placed on her wrist. Like Hitoshi, she’s in her undersuit garments and is a bit exposed. Her many bruises look painful but the slight glaze to her eyes suggests she’s not feeling it.

      “How’re you doing?” James asks.

      Ava sighs. “Feeling dumb. I made the classic terramorphic mistake of assuming that something which looked like Earth life functioned the same as Earth life. That was no plant.”

      “Don’t beat yourself up. None of us thought that would happen.”

      “What doesn’t make sense is why it exhibited predatory behavior on a planet with no animal life.”

      “Maybe it wasn’t predatory. Might just be a defensive response.”

      “Maybe. Or possibly there’s animals we haven’t seen yet.” She motions to the sample container to her left. A torn green leaf is inside. “At least we secured that sample before running the sterilization sequence. Got to get it to the lab and see what it’s made of.”

      “Always the scientist.”

      She smiles. “You know it.”

      Julian examines his slate. “Your bloodwork is normal,” he says to Ava. “But quarantine is twenty-four hours. Just precautionary.”

      “I know,” Ava says. “I wrote the protocol.” She looks over at James. “There’s a claustrophobic little quarantine room in sickbay where Hitoshi and I will need to hang out. In hindsight, I should’ve made it bigger.”

      Julian glances at James. “Are you injured?”

      James shrugs. “A couple of bruises on my wrists. Nothing to worry about.”

      “I will check you out when you’re inside. You did not have a suit breach, so you must keep your suit until we transfer Ava and Hitoshi into quarantine suits.”

      James nods. “Gotcha.”

      Julian passes an imager over Ava’s face. “Did you have any trouble breathing the Astris air?”

      “I think it was more panic than anything, and I hyperventilated. But it seemed like air. Just hot with a mineral smell and something slightly pungent.”

      “No inflammation in your airways. Everything is normal.”

      Ava squints. “James, those creatures were able to manipulate the mechanical linkages on my helmet and coordinate with each other to do so. Doesn’t mean they’re sentient. Cats can learn to open doors. But it does indicate they have at least a basic level of intelligence.”

      James nods. “Buggers sure seemed smart. That means we just had a first contact. What do you think we should do next?”

      “Analyze all of our samples, see what we can learn. Then we’ve got to have another go at it.”
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        * * *

      

      Being in quarantine is like being in college, with Ava and Hitoshi as unlikely roommates sharing a tiny dorm. Considering they are living in a transparent box the size of a large closet, the room makes remarkably efficient use of its space. Three of the walls have fold-down beds which transform into desktop workstations and the back corner has a comically-small but thankfully-private bathroom and wash area. An inset cabinet stores food and drink. On the other side of the transparent wall, Julian works in sickbay. Despite the zoo-like feel of the experience, they’ve tuned him out and tap away at their computers.

      Ava’s screen has a live stream to the Planetary Science lab. Isaac works there in front of the sample quarantine area. They’ve amassed quite the collection. There’s the molybdenum blue from the Silver Star, the wreckage from the Boomerang, the red angel-hair and purple trumpet plants, a half-dozen soil samples, four water vials, a flask of atmosphere, Hitoshi’s oxidation scraping, and the green leaf. It’s a scientific puzzle she wants to solve.

      “Here we go,” Isaac says.

      In the sample area, the microscope head swivels and peers into the water sample. Lights illuminate from the vial’s base. When the magnified image appears on screen, Isaac’s grin widens and Ava’s pulse quickens. Translucent green spirals with delicate flagella, spiky spheres, textured triangles, and segmented threads drift in the clear backdrop.

      Ava can barely contain herself. “Hitoshi, you’ve got to see this!”

      Hitoshi approaches and peers over her shoulder. “Is that plankton?”

      On the screen, Isaac says, “Spectrometry available.” Elements tag the peaks of the resulting graph. Carbon, hydrogen, oxygen, nitrogen, magnesium, silicon, calcium. The software analyzes the ratio and produces a list of compounds.

      “Sure resembles it,” Ava says. “Oh, it’s what we thought. Chlorophyll.” When the microscope steps up magnification on one of the lifeforms, green shapes fill the display like tiny rice grains. “Possible chloroplasts. Very similar to phytoplankton. If the model is similar to Earth’s, this is where the planetary oxygen is likely coming from. Let’s catalog everything and get some atomic imaging. Oh, I can’t wait to see what method they’re using to encode replication.”

      Isaac taps the console. “Running.” A robotic arm picks up the vial and deposits it within a white machine. As it does, the microscope swivels over to the red angel hair. Magnified, at first it looks like a human hair, but an irregular cell pattern forms when zoomed. Isaac whistles. “Cell walls. Membranes. Looks like organelles and nucleus.”

      The spectrographic plot appears, scrolling with probable compounds. “Chlorophyll again, and anthocyanin. I knew it! This is almost certainly a plant.” When they move onto the purple bell plant, the results are similar. Next is the air sample.

      Ava senses someone watching and realizes Julian has come over to the quarantine area, observing the screen with interest. The atmosphere composition is identical to what they observed from orbit. Water vapor is present with trace microbes.

      Ava sighs. “Microbes. That’s what I breathed in.”

      “Exponentially lower than what we are breathing right now,” Julian says.

      When the microscope zooms in on the microbes, they resemble bacteria and appear to be dead.

      Ava nods. “Possibly killed by solar UV, like Earth.”

      “I still think you both will be fine,” Julian says. “Even on Earth, the only bacteria which can make you ill have specifically evolved to infect humans. For a human to get sick, generally another human is required.”

      The atomic imager completes its cycle and alerts Isaac. “Picture’s are up.” When he sends them to the screen, everyone leans in.

      The phytoplankton’s genetic material is a string-like squiggle within its cell. The squiggle is a shelf-structure bridging an s-shape. The software tags all of the individual atoms and assembles them into a three-dimensional animation, complete with chemical compound names.

      Ava sets her hand over her mouth.

      “G-quadraplex,” Julian says. “Alternative DNA structure.”

      Isaac points. “Wow. Adenine, thymine, cytosine, guanine.”

      Ava removes her hand. “Peptide nucleic acid. PNA instead of DNA. Oh, but it’s so similar to Earth. Either Earth-life and this specimen share a common origin, or nucleic acids are a common evolutionary solution.” She taps at her workstation. “Let’s start sequencing the genes.”

      As the sequence runs, Isaac indexes the microscope to the green leaf fragment. “Now, let’s have a look at our angry friend.”

      At first, the leaf looks like an intricate lace of green veins, with the fractured parts showing hollow interiors. When they magnify the surface, however, the structure is more like a braided cable. When they magnify the braids, they are made of even smaller braids. They reach the limit of the optical microscope without finding the smallest repeating unit in the leaf wall. The leaf does not contain any cells.

      “Spectrometry’s up,” Isaac says. “Largest peaks are silicon, carbon, hydrogen, oxygen, and nitrogen. Organosilicon compounds. The clear liquid inside the stem is aqueous hydroxylamine with some salts.”

      Hitoshi squints. “Silicon-based life, like in sci-fi?”

      “Yeah,” Isaac says, “but for real.”

      Ava nods. “With an ammonia/water vascular system but no cells.”

      “Is it a plant or animal?” Hitoshi says.

      Ava stares at the screen, puzzled. “Neither. It’s an entirely different life chemistry than everything else we’ve found here. Either multiple chemistries evolved, or it’s alien to Astris.”
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      Rigil bathes Promise’s bridge in dying coral sunlight as it drops towards the western mountains, the bridge screen a panorama of rose fish-scale clouds fanning out before a deepening aquamarine gradient. Promise is parked back at its original landing spot, three kilometers south of the green leaf field and two kilometers east of the sea. An evening star brightens and the bridge screen tags it as a planet, Hydaspes. In the east, Centauri’s second sun, Toliman, rises, luminous like a planet, but glaring harsh gold. Three stars flank the second sun — its own planetary system — and it’s a bit like viewing Earth’s Sun from the outer system. Except it’s not, Willow thinks, it’s in a sunset sky of breathable air.

      Isaac and Beckman are to her left. Both stand at their workstations. She’s standing as well. She’s not sure why, except that it feels like the thing to do, here, under planetary gravity. Ananke glows blue from her slate at the console’s center.

      Willow takes in the sunset and can almost feel the warmth on her face. She closes her eyes and smiles. When she opens them, she glances at the sickbay video feed. “Is it coming through okay?”

      In the video inset, James sits with Julian in front of the quarantine area. Ava and Hitoshi both face the camera. “It’s beautiful,” Ava says.

      “Kind of a Tatooine thing going on,” Hitoshi adds.

      Isaac taps his console and a system schematic appears. “Looking good. Probe course is loaded and ready.”

      Beckman nods. “Loading into the launcher.” Deep within the ship’s aft servos whirl and something clanks. “On your mark.”

      James glances at Ava and smiles. “I think you should have the honors.”

      Ava returns a slight grin. “Beckman, deploy sea probe.”

      Beckman taps an icon and the ship vibrates as something ejects from the starboard side. On the bridge screen, a gunmetal ellipsoid coasts a few meters above the rock. Two floodlights flicker on and illuminate a path in front of it. The drone pitches forward and darts to the north. As it does, a new window insets with its camera feed and telemetry.

      “Time to target,” Beckman says, “ninety seconds.”

      The drone passes the rocky outcropping with the red angel hair and purple trumpet plants. Mesas streak along both sides. The view rolls right and the drone dives down over stepped dirt. Ahead, the beach is a wash of glistening sand leading to the mirrored surface of the sea. The drone slows to a hover. Out in the still sea, turquoise currents fluoresce like aurora.

      “There it is,” Ava says.

      Isaac examines his console. “Four-hundred and seventy nanometer emission wavelength.”

      Ava rubs her fingers together. “In the range of blue-green bioluminescence.”

      As the probe stops fifty meters off-shore, Beckman says, “Probe at destination.”

      “Here goes,” Ava says. When she looks at James, he nods, motioning to her. “Send it in.”

      Beckman eases into the control and the probe dips into the water, descending. In the video, its floodlights carve two cones in the waters, flecks of matter drifting past.

      Willow slides up her control and hits the red icon. The probe’s top detaches and ascends to the surface like a buoy. Although they can’t see it in the video, a thin wire connects the buoy and the submerged probe. “Radio beacon deployed,” she says. A blue communications line connects the beacon with Promise and a blue communications line extends to the submersible. “Five-by-five.”

      The probe descends, unspooling its line like a fishing reel. Above it, Rigil’s last light shimmers in crepuscular rays through the blue water. Motion catches the probe’s attention and it banks towards it. A school of six jade creatures swim, their bodies small, each one to two centimeters, trailing a long, undulating ribbon of a tail. When the probe’s lights focus on them, they jolt away.

      “No eyes,” Ava says. “But I saw bumps along their front.”

      Willow reads from her display. “Depth, three meters.”

      As the probe continues down, yellow lights flash like fireflies. When it approaches them, dozens swarm around the probe, blinking randomly. The camera zooms on one to show a creature just millimeters long wearing a shell like a horseshoe crab. It approaches the probe’s starboard light, blinks twice, and swims away. The swarm follows it.

      “Remarkable,” Ava says.

      “Eight meters,” Willow says. “Approaching the bottom.”

      Isaac reads from his display. “Still in the shallows. Orbital imaging suggests maximum sea depth of five kilometers.”

      As the probe focuses on the sea bed, the sandy floor is filled with the swaying red angel hair they spotted on the surface. It grows here like meter-tall grass. Rocks covered in purple fuzz are scattered throughout the field, and curious donut-shaped stalagmite formations jut up. Within the red grass, a translucent disk wags twelve radial fins. The disk’s center is hollow, also like a donut. Organs are barely visible through its skin. When the probe’s light reaches it, the disk fluoresces with a yellow stripe and each of its fins glow with a central green dot. It vibrates its fins quickly, backing up.

      “A response,” Ava says, “like a warning. Invertebrate, radially symmetric, bioluminescent. Let’s have a look at its appendages.”

      The camera zooms onto one of the glowing fins. Fine lines, like hair in sunlight, form rows of j-shapes coming off each.

      “Like nematocysts on jellyfish.”

      The creature backs into one the stalactites, rotates into its center, and hooks its fins onto the structure, stretched out like a dreamcatcher.

      “It’s an unusual behavior,” Ava says. “If we were a predator, it’s leaving itself exposed. I think it’s trying to elicit a response. I’m moving in a little closer.”

      The drone advances and the dreamcatcher — that’s become Willow’s new nickname for it — flashes its fin lights green, waiting. Everyone leans in, watching. The dreamcatcher grows larger on the screen and a dark shape lunges from the red sea grass beneath the probe, smashing a flat rubbery red tentacle over the camera. The image jerks as the submersible loses orientation. What can only be a large mouth with pointed black teeth gnaws on the lens.

      Everyone jumps back. Hitoshi places a hand over his heart. “Seriously, does everything on this planet want to murder us?”

      The black teeth take a few more attempted bites before giving up. They never see what it is before it retreats back into the crimson grass.

      “Mutualism,” Ava says. “Predatory behavior. The disk was the bait.”

      The submersible rights itself and issues a status check. “No damage,” Willow says.

      “Let’s head towards the potential bioluminescent currents location.”

      The probe accelerates, skimming a few meters above the bottom. More ribbon fish flash by in the lights, but, ahead, green ripples shimmer like aurora borealis underwater. When the submersible arrives at the location, it is in a galaxy of green stars. Magnified, the star is a ghostly sphere less than one millimeter in diameter with flagella evenly distributed along its surface. The creatures drift with the currents, like constellations.

      “Looks multicellular, motive structures,” Ava says.

      From the probe’s audio sensors, a deep, distant rumble sounds, like whale song.

      Willow taps quickly only her console. “That was loud enough that it’s generating passive sonar echoes. I’m logging it all. It should give us some sonar imagery of what’s around us, without us needing to use active pulses. Maybe we’ll get lucky and it will do it again.”

      Isaac says, “Initial mapping on screen.”

      The three-dimensional underwater surface map is monochromatic and tinted a faint blue. The bed slopes down over irregular bumps and rocks with occasional larger slabs sticking up, but the image is noisy due to the amount of life in the water, only spanning fifty meters from the probe.

      Everyone waits, listening. After a few seconds the sound repeats.

      Willow taps excitedly. “Gotcha.”

      “Processing,” Isaac says. “Better map on the screen.”

      The new map extends out nearly five kilometers, indicating several contacts underwater of a half-meter or larger. Some of the largest swimming contacts are four meters.

      “Some big fish in this sea,” Isaac adds.

      As they spin the map around three-sixty, they get glimpses of the sea bed at the periphery of the scan’s range. Depth here is twenty meters. It’s fuzzy, but a geometric shape protrudes from the sea floor at an oblique angle, almost like a wing.

      Willow glances over at Isaac and he gives an “I don’t know” look.

      James says, “Willow, can you boost that?”

      She hesitates. “Not without going active. Do you want an active sonar pulse?”

      Beckman shifts his weight. “Sure you want to say hi to everything in there?”

      James looks to Ava. “Concerns?”

      Ava takes a deep breath. “We’ve already got the probe in the water. Keep it simple. Short burst. No modulation.”

      James glances back to the screen. “Do it.”

      Now it’s Willow’s turn to take a deep breath as she reaches for the icon. When she taps it, a tone indicates the active pulse.

      Isaac swipes the results to the screen. “Map up.”

      The probe’s pulse is much higher quality, upping the resolution of the scan. The geometric object is shaped like a boomerang, resting on one of its sides. A sphere is centered along the boomerang’s apex. Irregular shapes and lumps pepper its hull and chunks appear to be missing.

      “Oh my,” Isaac says.

      Ananke’s screen pulses orange. “It appears to be a shipwreck.”

      “It does,” James says, “and this time I want to get a closer look.”
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      It takes thirty minutes to recouple the probe with its transmitter, develop a plan, and fly it to shipwreck site. During time Rigil sets beneath the sea’s western horizon, leaving a rusty band which quickly fades to polarized blue. Toliman continues to rise and the sky around it is a daylight blue.

      Willow still mans the controls on the bridge. “Radio beacon deployed. Com link established. Drone descending.”

      Bubbles wreathe around the camera as the drone drives. Blue stars and pink nebula seem to shimmer from the depths, but soon the tip of the boomerang appears as an ominous shadow. Organic, irregular bumps protrude along its length, resembling shells or perhaps barnacles. Each has a ghostly orange glow along its edge. Luminescent spheres cluster in constellations over the wing’s surface. Willow recognizes them as the tiny, buckyball flagella spheres they observed earlier. The wing itself is a slate gray stone, smooth but pocked where meter-wide gaps make it look like it has battle damage. Further down, the wing mates with the other half of the boomerang before the sandy sea bed engulfs it. A fractured sphere rests at the connection, and within the breach glows the orange barnacles and blue stars. At first it seems a trick of light, but as the probe adjusts its position a third wing comes into view, extending perpendicular to the first two and embedded in the sand.

      James is still in sickbay with Ava and Hitoshi. “It’s a different configuration,” he says.

      Isaac reads from his display. “Smaller, too, than the orbital craft.”

      “Beckman, does that look like weapons damage to you?”

      Beckman nods. “Melted, like a directed-energy weapon.”

      As the probe swings its lights across the wreckage, some of the blue stars release from the boomerang and approach it, fanning around the camera in a swarm.

      “Let’s get a look inside the breach,” James says.

      Willow descends the probe until it is directly over the broken sphere, swiveling the floodlights inside. The barnacles gleam as smoke-colored arcs stacked in patterns. The sphere’s interior wall is visible through some of the breaks in the growth. It looks like black, tinted glass. Platinum filaments form patterns within the glass like ice crystals, strands breaking through the surface and drifting in the ocean current.

      Isaac taps a readout on his console. “Low-level beta radiation. Filaments are composed of technetium. Half-life, four-point-two million years. Rare. Usually a fission by-product of uranium, or made from decay of molybdenum-99.”

      “Molybdenum?” Ava says. “Interesting that should come up again, after finding it in the Silver Stars.”

      “What do you think it means?” Isaac says.

      “I don’t know. Just an observation. Let’s collect a filament sample and get three-sixty imagery of the interior.”

      Willow extends the probe’s tools and the video rotates as it descends into the cavity. A tool clamps one filament while another tool snips a piece off, then the probe slowly spins as it images the sphere. The smoked glass is reflective, and the probe can see itself. In the reflection, hundreds of the bioluminescent buckyballs coat the probe like snowfall.

      “I think they’re in love,” Hitoshi says.

      “Hmm,” Ava says. “I wouldn’t mind a sample of one of them, but I don’t want to kill them taking them back here. Hopefully we can coax them off when we start ascending.”

      “Let’s get imaging of the entire craft exterior before we take off,” James says. “Then bring back the probe through the airlock, sterilize it, and lock everything up for the night.”
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        * * *

      

      Just past midnight, all is quiet on Promise, except for Beckman, who is always awake at this time. He sits at his console on the bridge wearing black jeans and a hooded sweatshirt, the blue and white U.S. Navy logo prominent in the upper right corner. A cup of steaming chamomile tea rests in his hand.

      The bridge screen displays the night panorama of Astris’s landscape. Toliman is high in the twilight-blue sky now, bright yellow, ringed by an azure gradient. It reminds Beckman a bit of a full moon on Earth with wispy clouds, the sky glowing its own blue color, too bright for night. Because of Toliman’s glare, only the brightest stars are visible, and the sky seems lonely because of it. The constellations are the same as Earth’s. He can just make out Perseus, and above it, Cassiopeia, with the bright yellow star of Earth’s Sun.

      Ananke’s screen glows blue from the center console. “It’s surreal, isn’t it, seeing the Sun as a constellation?”

      “Indeed it is,” Beckman says. “Seems like stars should be different in that sky, but they’re still ours.”

      “What do you think of the mission so far?”

      Beckman takes a sip of his tea. “Surprise around every corner. As far as mission objectives, it’s all aces. Finding life left and right. Problem is, most of it wants to kill us.”

      “Are you familiar with Fermi’s Paradox?”

      He pauses. “Sounds like something Isaac would know.”

      “Indeed. It simply asks, considering all of the stars in the galaxy, where is everyone?”

      Beckman considers the statement. “We seem to be finding them. Stars and boomerangs all in the same trip.”

      “Exactly. The odds of us encountering both, so soon, are remarkable. The answer to the paradox must be that life is everywhere.”

      Beckman nods. “But not interested in us.”

      Ananke’s screen introduces a purple current. “So it seems.”

      “Not sure if that’s a good or a bad thing.”

      The console chirps an alert and a topographic map pops up on the bridge screen. Promise is at its center. One kilometer north of the ship a targeting reticule locks onto a contact.

      Beckman sets his tea down and springs to alert, tapping on his workstation. “Thermal contact. Forty meters-per-second, altitude twenty meters and rising, coming from the direction of the leaf field. Small. Maybe one meter.”

      “Located,” Ananke says. “Magnifying.”

      The bridge display zooms across the landscape, rushing up to a glassy sphere enclosed in metallic tapered sheathes. The effect is a bit like feathers fanning back from a bird’s head. Deep in the sphere’s center glows a dull ember. The telemetry predicts a flight path intersecting Promise in twenty-five seconds.

      Beckman opens coms to James’s quarters. “James, we’ve got company. Need you on the bridge.” He activates the tactical systems and the targeting reticule changes red, rotating around the contact. “I’m opening emitter ports. Firing solution is ready. Charging emitters.”

      James’s voice comes on over the speaker. “On my way.”

      “Beckman,” Ananke says. “They might be trying to make contact.”

      “Not getting caught with our pants down. Don’t have to shoot them, but doesn’t mean I can’t load my guns.”

      “It’s arrived.”

      On the bridge screen, the spheroid stops when it is one meter from the ship. The ember in the glassy center flares and fills the sphere with gold. The metallic feathers looks like platinum bark strips, overlapping each other and widening into tatters.

      “Low-level x-ray and beta radiation,” Ananke says. “Device appears to be technological. Configuration is different than either the Silver Star or Boomerangs.”

      The Eye — Beckman’s ad-lib mental name for it — coasts along Promise’s hull from bow to stern. “Can you tell what’s propelling it?”

      “Unknown. No emissions consistent with RF drives.”

      James comes jogging barefoot onto the bridge wearing gray pajama bottoms and a blue tee shirt. He rushes up next to Beckman. “Status?”

      “Seems to be a probe,” Beckman says. “Just arrived from the direction of the leaf field. Looking us over. How do you want to play this?”

      James watches the probe move across the screen. It’s midship at the moment, investigating Promise’s dorsal port nacelle. It’s found the damaged spot with the mismatched hull plates and examines them carefully. “Let ‘em look,” James says. “Going to need everyone if this turns into a contact.” He presses his thumb on the console and opens the ship-wide intercom. “All crew report to stations. Possible first contact situation. Repeat, crew to stations.”

      The Eye has just swung to the ship’s aft and discovered the laser emitter. It seems particularly interested in it.

      “Might be doing a tactical assessment of us,” Beckman says.

      James nods. “Definite possibility.”

      Coms dings and Ava’s face appears on the bridge screen. Her hair is disheveled and she seems groggy as she leans into the camera from her quarantine room. “What’s going on?”

      “Seems like we’re being probed,” James says. “On your screen now.”

      The Eye swings around the aft and begins examining the starboard side of Promise.

      “Do you think it’s related to the Boomerang?”

      Julian arrives on the bridge wearing shorts and a tee-shirt. He stands at his station, watching the probe’s motion.

      “Don’t know,” James says. “Should we try the contact protocol?”

      “Yeah. I think visual is the least aggressive, so let’s try using ship’s nav lights.”

      “Alright. Hold until everyone else is in place.”

      Willow and Isaac arrive. Both are in pajamas, but Willow wears a sweatshirt. “Wow,” Isaac says. “Alien drone. Cool.”

      James says, “Okay, everyone, we’re going to run through the contact protocol. Number sequences, external lights. You know your roles.”

      Willow picks up her earbud and slides it over her ear. “Recording, all channels.”

      Isaac says, “Passive sensors ready.”

      James nods to Ava. “On your mark.”

      She taps her workstation. “Initiate.”

      On the port camera view, Promise’s navigation beacon pulses red once, then twice, then three times, continuing the sequence to ten.

      The Eye immediately stops its nacelle inspection and turns towards the navigation light, advancing slowly.

      Ava repeats the sequence. When it’s done, she moves on to prime numbers.

      The Eye circles the pulsing nav beacon, investigating. When Ava restarts her sequence at one, the Eye’s outer glowing ring pulses red once. When the nav beacon blinks three times, the Eye’s ring pulses three times.

      Ava gasps, tapping away. The sequence continues up to twenty-three with the Eye mirroring it precisely. “Oh wow, it’s working!”

      The Eye closes on the nav light and hovers only a few centimeters from it. The red ring pulses and fades as if it were breathing.

      “It’s started its own sequence,” Ava says.

      The ring fades black and strobes like an electrical short, the flashing red light chaotic and dazzling. It pauses a second, returning to its rhythmic pulsing, then turns away from the nav light and resumes its inspection of Promise.

      Isaac reads his display. “Electromagnetic radiation. Full spectrum. Strong magnetic field flux.”

      Ava begins, “Let’s see if—“

      The Eye turns away from the ship, its central light fading, and flies underneath Promise’s nose. In an instant it’s accelerating and rising back towards the north.

      “Tracking,” Beckman says, “but we’ll lose line-of-sight if it drops over the cliff.”

      James looks over. “Can you get a probe out and follow it?”

      “Thought you might want that. One in the tube, ready to go.”

      James holds up a hand. “Wait until it’s clear of the cliff before launching. Let’s not spook our visitor.”

      The Eye is a black silhouette against the ultramarine sky. As it reaches the cliff, it drops down into the basin, disappearing from sight.

      Promise shudders and Beckman says, “Bird’s away.”

      In the video from their probe’s camera, dusty landscape streaks by as it zips towards the cliff. It slows, cautious, and peers down into the basin. Two kilometers ahead, the leaf field is a series of dark crop circles against the twilight shadows of the basin. A spherical shape descends into the field where the blue pumpkin-shaped ribbon plants lay. One plant is unfurled and splayed open. As the Eye touches down onto it, the ribbons wrap up and engulf it.

      “Huh,” James says. “Wasn’t expecting that.”
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      Just after dawn, Ava pulls the blanket up around herself in her quarantine area bed. She’s simultaneously cold and sweating. Hitoshi sleeps on the other side of the room, his breathing rhythmic. Like most of the crew, she couldn’t sleep after the Eye incident and stayed up for a few more hours doing some work. Now, she feels like a truck has hit her. Everything in her body aches and she’s just slower. At first, she thinks it’s just the all-nighter, but then, as it slowly dawns on her, her stomach sinks. She’s sick. She reaches up to the coms icon and taps it. “Julian, it’s Ava.”

      After a short wait, Julian’s face appears. He’s in his quarters, leaning towards the camera. Somehow he doesn’t suffer from the same bed-head which everyone else does and looks like he’s perpetually ready for a photoshoot. “Good morning. Is everything okay?”

      Ava shakes her head. “No. I’ve got flu-like symptoms. Think I’m running a fever.”

      Julian’s eyebrows scrunch together. “On my way.”

      During the five minutes it takes him to get there, she drags herself out of bed, heads into the washroom, and changes into her clothes. Although she doesn’t feel like it, she fetches an orange juice from the galley and forces herself to drink it. Her taste is off and the juice has a coppery tinge to it.

      Julian enters sickbay and approaches the quarantine partition. “When did this start?”

      “Sometime between three a.m. and now. Woke up this way.”

      “You’re a bit pale and perspiring. Have a seat at diagnostics and set your hand on the scanner.”

      Ava sits in the corner where the medical array resides. The scanner on the desk has an illuminated hand pattern with caps to insert her fingertips. Julian reads from the panel display on the quarantine wall. “Core body temperature, pulse and blood pressure are elevated.” The fingertip caps shine brightly and warmth saturates each of Ava’s fingers, the red blood within her fingers glowing through her skin. Julian says, “Red blood cell count is down a bit, but white blood cells are normal. Megaloblastic cells. Have you ever had any problems with anemia?”

      “No.”

      Across from her, Hitoshi awakens. He swings out of bed and walks over to her. “What’s going on?”

      “Not feeling so hot,” Ava says. “How are you doing?”

      “Stayed up too late, a bit run down. Okay, I guess.”

      “I’d like to get a physical blood sample,” Julian says. “Ready?”

      “Go ahead,” Ava says.

      A blade snicks under her right index finger and she resists the urge to pull her hand out. Her finger is warm and wet before an aerosol mists, the wound’s throbbing subsiding. Underneath the scanner, servos whirl as the blood vial is processed.

      “Thought we couldn’t get sick,” Hitoshi says.

      Julian taps on the wall panel. “White blood cells are normal. If it is a pathogen, there is no immune response. Analyzing sample. It’ll just be a minute.”

      Ava removes her hand from the scanner and waits.

      Julian’s display chimes and he sends the results to Ava’s screen. A complete blood analysis scrolls down. From her biology training, she can read it as well as Julian. “I am anemic,” she says.

      “Vitamin B12 deficiency,” Julian says. “Intrinsic factor is normal, as is serum iron. You’re eating the same diet as the rest of us, so some mechanism is interfering with the absorption of cobalamin into your bloodstream. I’d like to get a full body scan. In the meantime, I will synthesize a B12 booster for you.” Julian looks over at Hitoshi. “I’d like to get a palm scan and blood sample from you, as well, my friend.”

      Hitoshi frowns. “Peachy.” Ava stands and he takes her place. When the blade pricks his finger he winces. “Dude, it’s almost the twenty-second century. We should be, like, teleporting blood out of me by now.”

      “My apologies,” Julian says. “Slight elevation to your vitals and mild increase in megaloblasts. I will also give you the supplement.” He reads Hitoshi’s worried look and adds, “There’s no evidence of pathogens in your blood.”

      Ava sets her hand on Hitoshi’s shoulder. “Doc will make us right as rain. We’re going to be okay.”
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        * * *

      

      The enviro suit is a bit like a fluorescent-orange scuba skin suit with a neck-mount for a helmet. Ava’s removed all of her clothes in the wash room and has slipped into the suit. Her bare back is exposed and she’ll need Hitoshi to seal the connections when she goes out, leaving her feeling a bit naked. She emerges from the room holding the top of the suit closed and turns her back to Hitoshi. At first Hitoshi’s hands on her back feel like a bit of intimacy, but there’s something reassuring about the connection. In a minute the suit is sealed and she turns.

      Hitoshi lifts the helmet and hands it to her. It’s light and clear like a fishbowl. She clicks it into place and the internal life-support system activates. “Here goes,” she says, opening the inner airlock door. As the doors seals, he gives her a smile and a thumbs up. The airlock sterilization procedure runs before the exterior door opens.

      “Hey, doc,” she says to Julian. “All of this isn’t helping me think that I don’t have the plague.”

      “It is quite a bit for a vitamin deficiency, I admit. If you’ll please lie on the table over here.”

      The table is white and shaped like a human outline. Ava swings her legs up. After a moment she lies down with her arms at her sides, glancing at the sickbay entrance. The door is closed. “No James?”

      Julian moves to the controls and initializes the process. “He asked to be here when I gave him the update, but I kicked him out. Sickbay is sealed so you can have some privacy.”

      “Oh, okay.”

      “Try to remain still. There will be several passes over ten minutes.”

      A blue light projects a thick line below her feet, wrapping around her contours as it moves up her body. She closes her eyes and imagines herself sitting on the deck of her sister’s house, watching her niece play in the yard. The sun is warm with the scent of fresh-cut grass in the air. She drifts in and out of sleep. Ten minutes feels like hours.

      “We’re done,” Julian says.

      She steps off the bed and crosses over to him. Six screens display different aspects of her. The first has an Ava-shaped volume composed entirely of blood vessels. The second, nerves. Third, muscular-skeletal. Fourth and fifth, organs. The last is filled with summaries. It’s fascinating and unnerving to see herself reduced into constituent parts.

      “There’s some nerve and neurological impairment,” Julian says. “Your body is deficient in cobalt. This is somewhat expected with a B12 deficiency, but your numbers are low, even for cobalt stored in your liver. It is also unusually low for molybdenum.”

      Ava digests that a moment. “No pathogens or toxins?”

      “No, none at the micrometer scale. I do want to take a few more blood and tissue samples for atomic imaging.”

      “Okay. Can you do anything for it?”

      “Supplements should improve your symptoms. I’ll continue to test until I find the cause. Now, let me take a few samples, and we’ll see how Hitoshi looks.”
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        * * *

      

      Once sickbay is re-opened, a steady stream of crew members come to visit. Hitoshi and Ava downplay their situation and encourage everyone to keep working on the mission.

      “Hey, boss,” Hitoshi says to James. “Hell of a space adventure, huh?”

      James musters his best grin. “Always.” But, behind the confidence, Hitoshi reads his worry. “Julian’s the best,” James continues. “He’ll sort it out.”

      When Ananke visits, it’s by appearing on Hitoshi’s screen inside of the quarantine area. “Do you mind if I hang out with you? It’s not like I can catch a cold.”

      “You bet,” Hitoshi replies. “Ava’s resting, but I’m going a little stir crazy and could use some work. Want to help?”

      Ananke’s screen pulses blue. “Of course.”

      Hitoshi sits at his workstation and opens a window to the planetary science lab. Isaac is there, looking at a computer diagram of stratum. He glances up. “Oh. Hi, Hitoshi. How do you—“

      Hitoshi holds up his hand. “Don’t. Everyone’s asking me how I feel. Going a little nuts. What are you working on there?”

      Isaac points at the screen. “This? Very interesting. Soil sample from the green leaf basin. Content is high for metamorphic rock. You know what tektites are?”

      “Nerds?”

      “Glasses produced during meteor impacts. Imagine a spray of molten silica which rains down as glass droplets. Found them in the soil samples.”

      Ananke says, “Do you think the basin was the site of a meteor strike?”

      “Possible the basin is an eroded crater. Unusual though. No siderophile elements. Meteors usually smash many rare metals into their craters.”

      “Well, it’s actually what I was calling about. Since Ava and I were exposed to something in the basin, I wanted to check all of the basin samples.”

      Isaac thinks. “We already analyzed the green leaf samples. Other than the soil samples, the only other thing is the titanium oxidation you collected.”

      Hitoshi snaps his fingers. “Right. Completely forgot about that.”

      “I’ll load it in the imager.”

      Behind Isaac, a white robot arm grabs the sample and sets it into a compartment in the quarantine area. The microscope indexes and the metal’s surface appears. With all of its pits and craters, it looks like the moon.

      “Definitely corroded,” Isaac says.

      Hitoshi scratches his head. “That’s odd. It’s like it lost its corrosion resistance. Let’s get it into the spectrometer.”

      The robot swings the sample into a different machine. After a moment, a chart appears with peaks, valleys, and atomic element percentages.

      Hitoshi says. “Well, that’s not right. It’s almost pure titanium. Should be mixed with palladium, chromium, molybdenum, vanadium…look at it. It’s got the right percentage of aluminum and zirconium, but it’s missing everything else.”

      “It’s an alloy, right?” Isaac says. “How do you extract those without melting it?”

      “Isaac,” Ananke says. “Will you please put the sample in the atomic imager?”

      “Sure thing.” The robot arm moves the sample to the next machine. They wait patiently for it to complete its five-minute scan. At the nanometer-level, the titanium is a wispy, organic filament with voids left where the missing elements should be. What’s more alarming is the mite-like tuning-fork shaped structure with spindly legs crawling on the surface of the metal.

      Hitoshi covers his mouth with his hand, feeling sick. “Oh, God. Isaac, tag and identify constituent atoms.”

      The tuning-fork color-codes itself into individual elements. Silicon, carbon, hydrogen, oxygen, gold, platinum, and iridium. The front of the fork has a pincer holding a cluster of palladium atoms.

      “Julian!” Hitoshi calls over his shoulder. “We have a problem.”
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        * * *

      

      With everyone assembled in sickbay, it feels crowded. The main display screens show Hitoshi’s titanium sample and Julian’s atomic imaging. A host of different foreign shapes appear in each — tuning-forks, plus-signs, donuts, and triangles.

      “Bionems,” Hitoshi says from inside the quarantine room. “Much smaller than our nanobots. We’re guessing at function based on structural appearance, but some, like the tuning-forks, are probably gatherers and collect specific elements. Some are transporters and others are replicators.”

      Julian adds, “The gatherers are stripping cobalt and molybdenum from Ava and Hitoshi.”

      “Same with the titanium sample from the original parachute probe,” Hitoshi says.

      James’s arms are crossed. “You find it in any of the air samples?”

      Isaac shakes his head. “No. Just the green leaf, which had replicators.”

      “We didn’t see them the first time,” Ava says, “but they’re very small and it’s like a needle in a haystack.”

      “You two were exposed due to the suit breaches?” James says.

      “Right,” Hitoshi says. “But it gets worse.” He taps his console and a video feed of Promise’s EV prep room appears. A dozen EV suits are staged along the walls like knight’s armor. “Anyone who went to the green field got exposed and brought them back on their EV suits.” Hitoshi zooms in on James’s suit. The surface has a dull, iridescent film. “Looks like they’ve been stripping elements from those suits.” He taps a few close-ups of EV prep’s walls and surfaces. A matte fractal pattern branches out like a cancer.

      James’s mouth opens. “Son of a bitch.” He shifts. “The sterilization sequence didn’t kill them?”

      “That’s right.”

      “And anyone who was in the airlock without an EV suit could have breathe in a mouthful?”

      “Which was everyone, since that’s where we take off our suits.”

      James takes a deep breath.

      Julian says, “I’ll need blood samples and full-body scans of the entire crew.”

      “Any ideas how to shut them down?” James says.

      Ava has her hand on her hip. “It’s a long shot, but we can dose the EV prep area in continuous UV.”

      James nods. “Any ideas for the ones inside us?”

      “We do have our own medical nanobots,” Julian says, “and we may be able to target them.”

      Hitoshi adds, “Not sure how the bionems make their decisions. If they’re directed, we might be able to disrupt their communications or issue new orders.”

      Beckman crosses his arms. “What about disrupting it at the source? We could raze the entire field with Promise’s lasers.”

      James shakes his head. “No. We have no evidence that would do anything other than kill the life we came to discover. It tried to make contact last night. We can continue the communication path. Other ideas?”

      Beckman says, “Deploy a drone and get eyes on that field.”

      James nods. “Agreed. Alright, let’s sort out the bloodwork and scan schedule. Ananke and Hitoshi are working the bionems options. Beckman’s got the monitoring plan for the field. Willow and Ava will talk communications. I’ll run a ship’s assessment with Isaac to make sure we don’t have anything other than the airlock infected. Sound like a plan?”

      Everyone nods.

      “Okay, Julian. You’re up.”
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        * * *

      

      Beckman’s drone skims over scattered cliff rock and emerges in the basin. Up ahead, the red and white radial pattern of Promise’s original parachute probe’s footprint is incongruous versus the landscape. When the drone magnifies it, sunlight is visible through breaches and gaps, as if something has been digesting the probe. The drone streaks ahead towards the green field, rising in altitude until it is one kilometer above the surface. From this height, the field reminds Beckman a bit of a mandala, symmetric designs repeating in an overall circular structure. The periphery is green, followed by increasing blues of the ribbon plants, and finally congealing into the red spherical masses at the center. When the drone tags the ribbon plants, it counts hundreds of them. Some are a ribbon structure, while others are sealed spheres. The entrance to the leafy-green field still has a disturbed area where Hitoshi and James both shot and cut several of the leaves. If the field has the ability to repair any of them using the bionem replicators, it hasn’t put any effort towards it.

      Beckman sets the drone into hover mode and leaves it live-streaming everything it sees from its perch in the sky.
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        * * *

      

      By the time everyone is tested, scanned, and analyzed, it’s four p.m. Julian stands in front of the media screen with the crew gathered around. A dozen different images of tuning-fork-shaped bionems span the screen.

      “Everyone has bionems in their blood,” Julian says. “It’s impossible to determine concentrations, but there’s a slight decrease in chromium and molybdenum in James, Beckman and Willow, with James having the largest decrease.”

      James has his arms crossed. “Makes sense. My suit would’ve been covered with them from the field. Beckman and Willow helped Ava out of her suit. Supplements will help?”

      “They should, as long as we replace the metals faster than they are stripped.”

      Ava nods from inside the quarantine room. “I’m feeling a bit better.”

      Julian motions towards Ava. “Quarantine was twenty-four hours. No signs of pathogens or infection, other than the bionems. I recommend ending quarantine, since we all have the same thing. I am certain you’ll feel better sleeping in your own quarters and it’ll be easier for you to work with the rest of the crew on a solution.”

      James glances Ava and she raises her eyebrows, nodding. When Julian looks at James, waiting, James says, “Agreed.”

      Hitoshi releases an audible sigh. “Oh, thank God. Get me out of here.”

      Julian taps a few commands on his slate and the quarantine vestibule doors open. Ava tentatively steps outside, followed by Hitoshi. They both look like they’ve just crossed a do-not-enter sign.

      “I’ll feel like a new man after a hot shower,” Hitoshi says. “But it can wait. Any updates?”

      James says, “Ship’s systems are normal. No visible damage except for the airlock suits and walls. Running a repair drone over the exterior hull now, looking for bugs. Beckman’s still watching the field.”

      Beckman tilts his head. “No activity, but the purple plants are all wrapped up. Isaac’s telling me a storm’s coming, so I might need to dock the drone.”

      On cue, Isaac lifts his slate and sends the image to the media screen. The video is from one of the six satellites they deployed before breaking orbit. Astris is a sandy brown mixed with rust. West of their landing site, the sea reflects gold sunlight. From the east, a tumultuous cinnamon cloud spreads in a front, obscuring hundreds of kilometers of landscape. “Dust storm,” Isaac says, “similar to Mars. Wind gusts up to fifty kph. Should reach us in three hours.”

      “Any concerns for the ship?” James says.

      Hitoshi shakes his head. “A little dust and wind won’t hurt Promise. I don’t think we should launch while we’re still inspecting for hull damage.”

      “I’ll leave out the drone as long as I can,” Beckman says. “Bring it in right before the storm hits. I’ll keep watch tonight.”

      “Then I’m with you,” James says. He looks over to Willow. “Any news on communications?”

      Willow has her hand on her hip. “The Eye broadcast full spectrum with a strong magnetic field. Hitoshi’s got a theory that the EM pulse was for the bionems, that it flips switches in their programming.”

      Hitoshi shrugs. “I totally made that up, but it’s the best idea I’ve got. It’s not like they can build an atomic-scale transmitter. It’s got to be simple and play by the rules.” He points to Julian’s tuning-fork bloodstream images. “We’ve got guinea pigs. I can hit them with different EM pulses and see if they go bonkers.”

      “Let ‘em have it,” James says.

      Willow adds, “The rest of the Eye’s pulse had a definite structure. We’ve got it recorded, so, if we want to try mirroring it back to them we can.”

      “Let’s have it ready if another Eye visits.”

      “Will do.”

      Julian says, “Haven’t had time to work on a medical nanobot strategy. It’ll be a challenge. I’ll start working on it after I get everyone’s supplements started.”

      “I’ll help,” Ananke says.

      Julian nods. “Thanks.”

      “Alright,” James says. “Julian, I’ll give you a hand with supplements. Let’s all reconnect at dinner.”
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        * * *

      

      James and Beckman are on the bridge while the crew have dinner. The winds have picked up and the gusts buffet the outer hull with a continuous white noise. Dust pings across the roof like sleet. From the main display, Astris’s sunset is a sight to behold. Where the west sky is a muted turquoise, the east is a blood-red inferno, as if a forest fire had been lit and filled the air with dark cinders. Visibility is down to one kilometer.

      “Coming over the cliff now,” Beckman says.

      It’s hard to see at first, but the forward floods of Beckman’s drone are a luminous smudge. The drone bounces with turbulence as it skims over the rock.

      James motions to the feed. “Choppier than forecasted.”

      “Wind is fine, but the gusts are tough. Coming up on the bay now.”

      In the drone’s video feed, Promise is a dark silhouette against the turquoise twilight, each of its exterior lights an oasis. A neon-blue rectangle delineates the bay entrance. The drone’s lights sweep across the walls as it slips back into the ship.

      “Docked up. Closing bay doors,” Beckman says.

      Coms chirps and a video of Hitoshi pops up. Behind him, Ava, Isaac, and Willow are eating in the galley. “Hey, boss,” Hitoshi says. “Want me to run something up for you two? Looks like the monte cristo is pretty popular tonight. Cup of joe?” He glances at Beckman. “Some kind of floral tea?”

      “Thanks, Hitoshi,” James says. “We’re just wrapping up. Should be down in a bit.”

      “I’ll put a pot on for you,” Hitoshi says before the video closes.

      James looks at Beckman. “You going to go active with the sensor sweeps?”

      Beckman shakes his head. “We use active radar and it puts a big flashing arrow over us all the way out into space. Still don’t know if any of our Boomerang friends are hanging around. Rather stay passive as much as we can.” He motions to the screen. “Plus the dust storm will scatter everything.”

      “Best guess on time to finish the hull inspections?”

      “Once I can launch the repair drone, maybe two hours.”

      “Alright.” He motions over his shoulder. “You going to get some dinner?”

      “Staying here.”

      James waves a hand. “Nah, get out of here. I got it.” He points his thumb back towards the bridge exit. “Will you grab me a sandwich when you come back?”

      Beckman gives James a slight nod. The man will stay at his post unless ordered to get some chow, so James waits. Beckman straightens his posture in the way that a military man does when receiving an order. “You got it,” Beckman says. “See you in a bit.”

      James watches Beckman depart the bridge, then returns to inspecting the murky dust storm. Trying to focus on the video is a bit like watching static.

      The central console pings and illuminates blue. From the screen, Ananke says, “Hello, James.”

      “Hey, Ananke. Come to watch the storm?”

      “And to keep you company. I feel like I get to hang out with everyone but you.”

      James smiles. “Well, we’ve got to fix that. Pop in anytime. You make any progress on the nanobots?”

      “Julian and I programmed one to go after a bionem gatherer. Unfortunately, the gatherer latched onto it and immediately began stripping platinum atoms, which disabled Julian’s bot. We’re still working on it.”

      “Little guys are causing big problems.”

      “Indeed.”

      James motions towards the display. “This dust storm reminds me of Will’s Baku stories. He said it was like someone painted the city yellow.”

      “You miss him?”

      “Wouldn’t mind sitting down and having a beer with him right about now.”

      A moment of silence passes, Ananke’s screen swirling blue while James stares at the bridge display. He squints, leaning forward. In the red murk, a faint glow is a trick of the eye, vanishing and reappearing. “You see that?”

      “I do,” Ananke says. “It’s warm. Getting scattered EM.”

      James activates tactical and a targeting reticule locks onto it. The reticule spins a second, then breaks. “Interference.” He opens coms. “Beckman, we’ve got a contact here.”

      Beckman responds via audio. “On my way.”

      James taps the ship intercom. “Crew to stations.”

      As the glow solidifies, the targeting reticule locks onto it. Distance, half-a-kilometer. Intercept, fifteen seconds.

      “I think it’s an Eye,” Ananke says.

      As it flies nearer, the gold casts a cone in front of it, glistening in the flying sand like a swarm of bugs. Metallic reflections hint at the metal feathers framing its central sphere. An iris pattern glows within the sphere. The Eye arrives at Promise’s starboard side and hovers ten meters from the ship, seemingly unaffected by the wind.

      Beckman comes jogging onto the bridge with the entire crew in tow. Everyone assumes his station.

      The Eye swings its light along the hull, darting from location to location.

      “The contact protocol,” James says.

      Willow taps her console. “Loaded and ready.”

      “Transmit.”

      Promise broadcasts a recording of the Eye’s original signal on all frequencies.

      The Eye stops its inspection and pulses.

      “C’mon,” James says. “Let’s talk.”

      The Eye flares bright, strobing back, and a wave of excitement overtakes the bridge.

      Far beyond the Eye, near the cliff edge, dozens of red crescents flicker like animal eyes reflecting light at night. James’s pulse elevates.

      “Contacts. Configuration unknown,” Isaac says. “Moving towards us. Twenty meters per second.”

      “James—“ Beckman starts, but James is on the same wavelength and speaks nearly simultaneously.

      “Charge the lasers,” James says. “Willow, try the nav light sequence again. Seemed to work last time.”

      As the red crescents close to within one hundred meters, they catch dark glimpses on the magnified display. Each is an upside-down t-shape, like a metal shark fin intersecting a curved blade. A glowing red arc shimmers across the blade.

      “They’re hot,” Isaac says. “Two-ten Celsius.”

      Willow glances at her display. “No response from the nav—“

      The nearest Blade strobes and a red beam ablates the intervening sand between it and Promise. A blast along the starboard engine rumbles the ship. Two more Blades sear beams into the engine before all join in firing.

      James grabs his armrest. “Return fire.”

      Promise’s lasers illuminate the landscape in eerie green. As the beams sweep across the Blades, each explodes in a burst of molten slag.

      The Eye turns towards the starboard laser emitter and simmers radiant gold. Damage icons flash on the bridge from the laser emitter and it goes dark. Beckman retargets the aft emitter and dazzling green halos around the Eye when the beam bursts it. Beckman continues firing, the remaining Blades burning like insects in a flame. “We lost the starboard emitter. Multiple hits on the nacelle armor. Doesn’t look like any engine damage.”

      At the cliff periphery, three new gold smudges appear.

      James doesn’t need to process what he’s seeing. “Everyone buckle. We’re getting out of here.” He powers up the RF engines. “Beckman, weapons free.”

      As the engines hum up to speed, the aft laser carves through an Eye.

      “Hold on,” James says. Promise pushes off the rock with a burst of thrusters. As it does, the swarm engages it, red beams stinging like bees.

      “They’re coordinating fire,” Beckman says, “breaking through armor.”

      Promise tilts forward and accelerates north towards the sea, blasts peppering the ship. Promise’s green laser slices through the sandstorm and dances among targets. Something explodes from the starboard side of the ship and damage icons stack up on the screen. Everyone leans as Promise lists to the starboard.

      “Fire in engine three,” Hitoshi says. “Losing power.”

      James slows their rate of climb and balances the thrust. Around him, everyone shifts back to the center of his seat. When he looks left, the shore stretches out into gently sloping land for kilometers. He turns Promise left.

      The tactical display has dozens of targets and Beckman can’t move his hands fast enough. He’s prioritizing the Eyes, his beam surging in surgical bursts.

      “Going evasive,” James says.

      Red beams strike the aft emitter and Beckman’s control goes dark. “We just lost the aft laser.”

      Something cracks in engine three and the acceleration pressing against James’s back eases. The ship slows as if clearing the top of a roller coaster. Promise’s systems’ diagram pops up with both starboard engines blinking red.

      Hitoshi says, “Losing engine four. Sixty percent power. Fifty percent.” On the forward screen, the twilight horizon line slowly rises. The weightless feeling passes as they start to fall. Hitoshi continues. “Twenty percent. Engine two is down.” He looks over at James. “Only engine one left. I can redline it a bit. Best I can give you is point seven gee. Not enough to keep us up.”

      James snaps his head, evaluating the landscape. He taps something quickly on his keypad. “Beckman, ready on the port laser. I’m bringing her around. You’ve got about twenty seconds. Make ‘em count.”

      “Roger that,” Beckman says.

      James initiates the turn and the horizon tilts right forty-five degrees. As the port side of the ship swings into the arc of the swarm, Beckman’s laser fires, searing Blades and Eyes. Promise completes its turn and flies head-on into the swarm.

      “Brace!” James says.

      Some of the swarm veers out of the way, but most smashes and crumbles off the ship’s hull.

      James turns Promise sharply to the right. The sand rushes in a streak towards the screen’s bottom. “Brace for retros.” Promise’s chemical thrusters fire and the ship brakes, arresting its fall. The nose tilts up as James uses the aerodynamic nacelles to flare the ship, then Promise impacts the sand on its belly, sending everyone forward into their restraints. Promise groans as it slides to a stop on the beach. James shuts down the remaining engine. “Everyone okay?”

      A stunned nod from the crew.

      Beckman’s tactical display still has a dozen targets. “They’re approaching from the starboard, out of the port firing arc. Little buggers learn fast.”

      James hops out of his seat. “Isaac, take tactical. Hitoshi, see what you can do for Promise. Beckman, Julian, with me.” He double-times it off the bridge.

      Beckman runs alongside him. “We doing what I think we’re doing?”

      “Not enough time for armor.” He hits the emergency bottom on the wall and a hatch slides open, revealing six emergency full-face breathers. He grabs one and slips it over his head. “We’ll grab pulse rifles in EV prep.”

      Beckman smiles slightly as he grabs his mask, Julian mirroring him. The three run to EV prep, sealing the door behind them. Beckman opens the armory and hands each of them a pulse rifle. Outside, the sand skitters across the hull.

      “James,” Isaac says over the room’s speakers, “twelve targets approaching from the west, altitude ten meters.”

      “Beckman, call the play.”

      Beckman points. “Julian, left doorway, cover fire. I’ll advance to the nacelle strut. James, right doorway and advance behind me to the t-junction once I’m in place.”

      “Got it,” James says. “Let’s go.”

      They rush the door and James mashes the button. Hot air and sand blast in and everyone retreats a bit under the skittering rock. Visibility is poor. Julian angles his rifle high with most of his body tucked behind the doorframe. Beckman looks left and right, then charges forward to the massive white shape of the Promise’s starboard nacelle. Flames roll off parts of it and sparks sputter and pop into the darkness.

      The first red glow of the Blades appear in the sky. Julian squeezes his trigger. Pop. Pop. Pop Blue bolts spray high as his rifle’s muzzle flash strobes the entryway. The Blade tumbles down bleeding fire.

      Beckman turns, aims and fires a burst. “Go, go!”

      James charges across the sand as blue pulse fire flashes and red beams flicker. Sweltering wind gusts sting him with sand. As he arrives at the nacelle’s t-junction, a red beam carves into the engine, sending sparks which rain down upon him and burn his arms. He pops up and props his rifle on the strut. Pop. Pop. Pop. Pop. He turns forty-five degrees, sights another, and fires. Crimson flashes uncomfortably close behind him. When he turns, Julian has ducked inside the airlock entrance, firelight flickering from the beam’s impact. James swings his rifle in an arc across the sky and peers through its scope. A red targeting arrow leads his aim up and to the right. As the Blade swings into his scope’s display, the hit percentage spins up to ninety-percent. James squeezes the trigger and the Blade explodes in blue flames.

      To his left, Beckman fires a three-round burst, adjusts, and fires again. He ducks down as a beam impacts the strut nearest him, and Julian fires on the aggressor. James spots another drone arcing towards the airlock and downs it.

      As Beckman pops up and shoots, a red beam flickers, cutting through the strut and striking him in the upper body. Sparks flash from the wound as Beckman yells and falls.

      James sights its source, turns, and fires on full auto. The first few rounds sheer off the fin and send the Blade tumbling. James leads the rounds down across the falling Blade and it fractures. As Julian fires off a four-round burst, James runs to Beckman, crouches and pulls him behind the nacelle’s cover. Flames burn in a line along Beckman’s blackened flight suit and James pats them out.

      Julian shoots another Blade as James slides into Beckman’s spot. The scope’s arrow leads him to his next target and he puts three rounds into it. As it falls, there is nothing but the howling wind and crackling flames of Promise’s nacelle. Both Julian and James scan the sky with their scopes. The wind gusts and sand scratches their faceplates. No more red targeting arrows appear.

      “Beckman,” James says, not taking this eyes off the sky.

      Beckman groans.

      “Think you can walk?”

      James glances down. Beckman’s eyes roll back.

      “Dammit. Julian, cover me. I’m bringing him in.”

      Julian yells, “Ready.”

      James stows his rifle over his shoulder and scoops Beckman into a fireman’s carry. Quickly he lumbers towards the airlock where Julian is poised with his rifle. Once he’s all the way into EV prep he sets Beckman down and runs back to the airlock door, unslinging his gun. “I’ll take point. Get back there, seal the door, and see what you can do for him.”

      Julian nods, setting his hand on James’s shoulder, then he’s closing the EV prep door and sealing James off to the outside.

      James leans against the doorframe, peers into his rifle’s scope and scans the sky for threats.
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      Julian grabs the emergency medical kit from EV prep and kneels beside Beckman. He clips a transducer onto Beckman’s index finger and adheres a second one above the rim of his full-face breather, holding a hockey-puck-sized disk to Beckman’s chest as he plugs in an earpiece. After listening to his breathing and pulse in several locations, he stows it, increases the oxygen content of Beckman’s mask, and examines the wound. The Blade’s beam cut a twenty-centimeter slash starting at Beckman’s left upper chest and ending at his clavicle, leaving a tear drop burn pattern. When Julian passes the hand-held imager over it, the wound is deep, with an exit wound on Beckman’s back where the tear drop is widest. He sets the imager down and cuts open the top of Beckman’s tee-shirt, then sprays something which looks like shaving gel into the wound. It expands rapidly and congeals. He taps the controls on Beckman’s mask and opaques his face shield, doing the same with his own.

      “Computer, run sterilization sequence,” Julian says. As it’s running, he adds, “Willow and Ava, bring the stretcher from sickbay and report immediately to EV prep.”

      Willow responds. “On our way.”

      The sterilization completes and he clears their visors. He selects an intravenous armband from the medkit and wraps it around Beckman’s forearm. As it starts dispensing fluids, he sets three dermals on his wrist. “Computer, open inner EV prep door.”

      The door spills light from Promise’s main hallway. Running footsteps approach. In a moment, Willow and Ava arrive carrying an orange stretcher. Both look terribly worried.

      “Oh, Beckman,” Ava says.

      Julian motions beside him. “Set it next to him.” He points to Beckman’s feet. “Lift and slide on three. One, two, three, lift.”

      They smoothly slide Beckman onto the stretcher and Julian secures it, setting his slate onto the docking station. He grabs the headboard handles and indicates for Willow and Ava each to grab a footboard handle.

      “Direct to sickbay,” Julian says. “To the imager table. I’m going to need both of your help. You have basic medical training, correct?”

      Ava’s having trouble speaking as she hefts the stretcher backwards. “Yes.”

      “We need to repair the vascular damage quickly. There is not much bleeding due to cauterization, but the blood flow is interrupted. Air is entering his chest cavity and putting pressure on his left lung, which must be addressed.”

      They round the corner, cutting in front of the bridge entrance as they turn towards sickbay. Isaac sits alone at tactical and watches them over his shoulder.

      Julian glances down at Beckman. His eyes are closed and his skin is white and clammy. The vitals on the slate indicate he’s in shock. Sickbay’s entrance approaches. “Quickly, after we set him down sanitize your hands and put on the surgical masks. We will operate immediately.”
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        * * *

      

      Hitoshi slips into the silver fireproof suit, pulls down the face mask, and puts his arms through the backpack’s straps. He grabs the aerogel launcher and stows in on the backpack, then runs heavily to engine three’s access strut. When he opens the door, smoke pours out, the strut’s wall lights flashing urgent red. He darts down the long hall until he reaches the nacelle hatch, pries it open, and enters.

      Even with the fireproof suit, the heat of the inferno blasts him immediately. Ten meters ahead, flames roll along the nacelle’s roof and wreath around the RF chamber. Metal glows orange and pulses like embers. Wind gusts in through the outer skin’s breaches and skitters sparking sand off his face shield. He staggers, adjusting his suit.

      “Ho, boy,” Hitoshi says. He unslings the launcher, holds it like a shotgun, flicks the safety and surveys the fire. Radiant heat toasts his cheeks. “Okay, remember the training. Base of fire, brace for recoil, squeeze.” He checks his footing, pauses, and pulls the trigger.

      The aerogel launches like a beanbag and impacts one of the blaze’s most intense points. The gel pod immediately breaches and expands into a glittery cloud which fills half the nacelle. Hitoshi launches another to its right and left. The gel stretches like cobwebs, melting in the heat and rapidly cooling. The largest flames sputter and shrink. Soon the roof’s fire dies, leaving blackened metal.

      Hitoshi stows the launcher and advances, pulling out the extinguisher. When he’s within a few meters he depresses the trigger and it spews foam in long lines. Soon the area in front of him is a slippery mess. Further down the nacelle, another patch pulses. Hitoshi glances left through the wall breach. Orange sand blasts by from the exposed atmosphere. He adjusts his face mask again and advances forward towards the next burning section.
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        * * *

      

      Keeping his rifle pointed up, James reaches with his left hand and taps the airlock com panel. “Isaac, how’s it look?”

      Isaac’s voice comes from the speaker. “No contacts. All clear.”

      “Okay. Stay at tactical. Call me if the situation changes. Fire on anything that approaches.”

      “Understood.”

      James switches the channel to ship’s intercom. “Julian, James. How’s Beckman?”

      There’s an uncomfortably long moment of silence before Julian responds. “In surgery. Cannot talk now. Willow and Ava are assisting. Will update you when done. Julian out.”

      James processes that a moment. “Hitoshi, Ananke, status?”

      “Hey, boss,” Hitoshi says over coms, wind sounds rustling on the channel. “I’m in the aft section of engine three putting out fires. It’s…uh…don’t know what to say. It’s a mess. Ananke’s in engine four’s nacelle checking out damage.”

      Ananke says, “Fire suppression contained the engine four fire and there are no active flames. Moderate damage to the RF modulator, chamber amplifier, and lateral chemical thrusters. The fire appears to heave originated from a breach in one of the thrusters.”

      “Alright, it’s clear out here for now and I’m coming in. I’ll suit up and join you in number three.”

      “No,” Hitoshi says. “I’ve got it under control but I could use your help with the laser emitters. Grab a pair of augmented goggles and tag everything that’s damaged. We should prioritize getting weapons back online.”

      “Got it.” James closes coms, seals the airlock, and runs through the sterilization routine in EV prep. When the door opens, he wants to run to sickbay and see Beckman, but Julian was clear. Instead, he turns and runs in a full sprint down Promise’s corridors towards the engineering section.
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        * * *

      

      Three hours after the attack, James stands in sickbay beside Julian. Beckman rests in bed with supplemental oxygen beneath his nose, his left arm draped across his chest and secured to his side. Through the top of the gown a clear patch is visible, congealed over his skin, making it look like he’s been glued back together. Medical telemetry spirals along the displays over the bed.

      “I need to keep him sedated for the next few days,” Julian says. “Two of his ribs and his scapula were cut by the laser. The lattice needs time to form for the bone to regrow. I’ve repaired the blood vessels and he’ll maintain arm function once the nerves bridge. He lost a small amount of lung tissue but he’s fortunate. A few centimeters to the right and he would not have survived.”

      James furrows his brows. “He’s stable?”

      “Yes.”

      “Can the crew visit?”

      “One at a time.”

      James holds his hand over his mouth, rubbing it. He crosses over to the bed and sets his hand on the top of Beckman’s. “You did good, big guy. Kept us safe.” He squeezes his hand. “Mend up. Doc will take good care of you.”

      Beckman’s chest rises and falls rhythmically.

      “He’s stable here and will recover, but he needs specialized treatment I cannot provide if he is to avoid disability.”

      “Understood.”

      Julian adds, “Willow and Ava assisted with the surgery. They did a very good job.”

      James glances back, nodding. “I need to get to the bridge for the update. Are you staying here?”

      “Yes. I will listen over coms.”

      James crosses to Julian and clasps him on the shoulder. “Good work here.” He motions towards the starboard with his eyes. “And out there.”

      Julian smiles slightly, and James exits, walking quickly to the bridge. When he enters, everyone stands before their console. Hitoshi wears a zip-up clean suit over his flight suit, which, despite the name, is filthy. His face mask dangles from his neck by its straps. Ananke is in her drone next to him, also marred by soot. Willow and Ava both wear different clothes than before, changed after surgery, and only Isaac looks the same.

      “Beckman’s stable,” James says, walking to face the group. “But he’ll be out for a few days.” After a pause, he says. “Let’s start with the damage assessment.”

      Hitoshi touches his console and a ship schematic appears on the bridge screen. “Three out of four engines are inoperative. Engine three is toast. Looks like an arc blast started in the chamber amplification unit and set off a fuel cell chain reaction. Engine four is in better shape with damage to the RF modulator, chamber amplifier, and lateral chemical thrusters. Remember two is dead from the Boomerang attack, but engine one is fine.”

      “Can you print replacement parts?”

      Hitoshi shakes his head. “Just the thrusters and some of the smaller stuff. But, here’s the deal, we only need to get one engine working to make orbit. So, I can mix-and-match parts from the three broken engines to make one working drive. Print up polymer hull plates. Wheel out Betty II to do the heavy lifting. Two to three days.”

      “Alright,” James says. “That’s good news. How about weapons?”

      “We have spares or can print most of the things you tagged. With two people helping, I could get the aft emitter working by morning, starboard by dinner.”

      “Great. You’ve got me. Isaac, you in?”

      Isaac nods. “Yeah.”

      “Anything on orbitals?”

      “Storm’s still obscuring the area,” Isaac says. “But every thirty minutes we get another look. Passives are still clear.”

      James looks down, then back up to the waiting crew. “Alright, we got our nose bloodied, but we’re still on our feet. Three days of elbow grease then we go spaceside and sort things out. Priorities. Maintain watch, fix weapons, restore engine four, disable bionems. Two teams. Isaac, me, and Hitoshi are fixers. Willow, Ava, Julian, Ananke on bionem and tactical watch. We can’t stay up for three days so work out a schedule with your team rotating a member to sleep in four-hour blocks. I’m issuing sidearms to everyone and staging rifles and breathers in EV prep. If we need to fight off more, we’ll do what we have to. We slagged dozens of them. Hopefully they’re licking their wounds and thinking twice about their next moves.”

      Willow shifts her weight. “What should we do if an Eye returns?”

      “Unless it’s waving a white flag, light it up. Call crew to stations.”

      “Okay.”

      James pans his gaze across the crew. Everyone looks tired and a bit scared, but he’s confident in them. “We’ve been in tighter pinches. Plan’s sound, we’ve got our tasks. Let’s get to it.”
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        * * *

      

      Willow and Ava sit in the Planetary Science lab opposite the quarantine area. Julian’s taking his turn sleeping, but he deposited the bionem blood samples before leaving. One of the samples rests in the atomic imager. Sitting beside the imager is Hitoshi’s gizmo, a gold parabolic dish attached to several ceramic blocks connecting to a portable computer display. Hitoshi’s been using it to blast the bionems with various EM waves. When asked where he got it from, he simply said, “Promise has a lot of communications arrays. It’ll be fine without one.”

      To their right, Ananke’s screen pulses from the nearest display. One of the perks of having her in their group is that she never sleeps and can monitor tactical remotely while working on something else.

      “The Eye’s transmission,” Willow begins, “was mainly radio with microwave and x-ray peaks.”

      “None of those frequencies can penetrate Promise’s hull,” Ananke says.

      “Maybe it wasn’t trying to communicate with the bionems inside Promise. They may already have their instructions.”

      Ananke ripples green. “That’s certainly possible.”

      “Okay,” Ava says. “Let’s start with what we have. They’re either hardcoded for one task and always on, or there’s a way to change their function or state. Let’s assume they can be activated. How could radio, microwave, or x-ray flip a switch on the bionem?”

      Ananke contemplates her question. “X-rays can ionize atoms, causing a net charge which could affect nano-scale circuits. Microwaves can induce currents in conductors and rotation in polar molecules. Radiofrequency radiation has similar effects to microwave, but on a reduced scale.”

      “Okay,” Ava says. “What conductors are in the bionems?”

      “The conductors in the bionems are gold, platinum and iridium.”

      Willow writes some notes on her slate. “What about polar molecules?”

      Ananke’s screen undulates green. “The only polar molecule in the bionem sample is silicon dioxide, which is structured as a silica xerogel.”

      “Interesting,” Ava says. “That’s a desiccant, the same stuff that’s in those little ‘silica gel - do not eat’ packets you get when you buy things.”

      “That’s correct,” Ananke says.

      Willow finishes her note. “Why are polar molecules affected?”

      “Polar molecules try to align themselves with an electric field. As the field oscillates, they flip back and forth. It’s how microwaves heat up food.”

      “Then let’s start with the microwave part of the Eye’s transmission and see if we get a response in our sample. We can watch the silica parts in the imager.”

      “Agreed,” Ananke says. “Uploading the signal now.”
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        * * *

      

      It’s just after lunch time and James is on the bridge standing beside Hitoshi. He holds a silver coffee mug in one hand adorned with the Hayden-Pratt logo. The bridge screen is a mosaic of camera views. In the first, a compact treaded construction vehicle with a spider-like assortment of arms diligently cuts hull plates on Promise’s starboard nacelle. Red script letters printed on the vehicle’s front read Betty II. Underneath the text is a picture of a woman drawn like nose art on an old World War Two bomber. Unlike its wartime counterpart, the picture isn’t drawn as a pin-up. It’s a smiling female pilot in a mid twentieth-century flight suit wearing an aviator’s cap and goggles. Betty Gillies, pioneering American aviator. James’s idea. Much better than Hitoshi’s original suggestions. Three of Beckman’s repair drones hover around Betty like a swarm of flies.

      In the largest bridge video feed, a satellite view of Astris slowly rotates. Wispy clouds obscure some of the desert landscape. Isaac reads from his display. “Coming into view now.”

      Even at this low magnification, the leafy field is an irregular green disk against the otherwise tan dirt. A reticule targets it and their satellite zooms, filling the screen with the overlapping fractal patterns of the alien lifeforms. The same red veiny spheres and purple ribbon structures carve colorful patches.

      “Ribbons are all wrapped up again,” Isaac says.

      James squints. “Can you lock on a few and take it to max?”

      Hitoshi taps his console and the reticule selects a fifty meter patch. When it enlarges, the image is pixelated, making it difficult to see details, but the screen is filled with the purple ribbon structures. Many of the ribbons have gaps between their slats, and metal gleams with reflected sunlight. Even with the pixelation James is able to pick out familiar shapes. The metal feathers of an Eye. The curved arch of a Blade. Gold flashes sparkle within some of the purple ribbons like firefly swarms.

      James furrows his eyebrows. “Give me a different purple ribbon patch.”

      When Isaac chooses another, the view is the same. He glances over. “James, I think they’re printers. Just like us printing repair parts, they’re printing more drones.”

      James takes a deep breath and rubs his chin. “That’s a problem.”

      “Then bionems gather the raw materials, printers make whatever they need.” He pauses. “You know the wrecked Boomerang we found underwater? I think this is what happened to them. Same thing that is happening to us.”

      “Need to slow them down,” James. “Need at least another day of repairs, maybe two.”

      “How do you slow down something that keeps recycling what it attacks you with?”

      “Have to break their printers.” He takes a last gulp of his coffee. “Come with me.”

      The two walk briskly off the bridge, heading aft. They cross through the habdeck, drone bay, and the sea of their own printers humming away in the fabmod. Crossing through the starboard portal they arrive in the cargo bay. Racks and shelves house containers of all sizes. In the center rests an overhead crane.

      James picks up the crane remote and activates the inventory roster, scrolling quickly with his index finger. “Beckman’s wish list for missions is usually a little over the top. There’s always stuff I end up vetoing.” He stops scrolling. “There it is.” He taps the selection icon. The crane comes to life and whirls along its overhead beams.

      Isaac follows it with his eyes as the robotic arms on the crane unfold, swing in, and manipulate the tie-downs on a piano-sized crate. Servos whine when they lift the crate and extract it from the rack, lowering to the ground. Once settled, the arms spin the lid locks open and slide it to the side.

      James approaches the crate. It was just a few months ago when Beckman handed him his recommended weapons load out. They both perused it over a cup of coffee in Hayden-Pratt’s Space Operations Center West Campus.

      “How much trouble do you think we’re going to get in?” James had asked him, arching an eyebrow.

      “Us? Trouble?” Beckman replied, sipping his drink. “We’re like a magnet.”

      “You really think we’re going to need this?”

      Beckman shrugged. “You may think you’ve got everything you need with the ship’s lasers, but things are going to go to hell in a heartbeat and you’re going to need something small and fast to go places Promise can’t.”

      James glanced at the slate and back to Beckman, waiting.

      Beckman shrugged. “If it’s all rainbows and daisies you can keep it in the box.”

      Back in the cargo bay, James stops at the crate’s side. Isaac approaches the crate from the other corner and they both look down. The craft inside is diamond-shaped with two circular wing cavities housing prop blades. Sticking out from the belly is a hint of a jet intake. The entire hull is a dark gun metal with the exception of the actual guns, which are twin black barrels protruding from the wings. Silver letters read Besra SC-24.

      “I was against it,” James says. “But after two missions I think I’ve finally accepted it. Listen to the man. Beckman’s gut is always right.”
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        * * *

      

      On the bridge view, the sun is low, filling the world with gold. Astris’s blue sky has taken on the turquoise tint it acquires a few hours before sunset. The entire crew is awake and at their stations.

      James wears a pair of clear safety glasses and has the Besra’s flight stick mounted at his console. An inset video on the bridge screen shows Betty II depositing the Besra at the aft of Promise.

      “Powering up,” James says. Telemetry scrolls on the inside surface of his glasses. “All systems green. Switching to vision mode.” His glasses opaque and a stereoscopic view from the assault drone appears overlaid with pitch, roll and airspeed indicators. “Props to speed. On your mark, Isaac.”

      “Thirty seconds until satellite is in range,” Isaac says.

      James slides up the power and the twin props accelerate. Sand blasts away from the prop wash. Steadily the drone lifts off the ground.

      When Ananke speaks, it is softly. He can’t see her through the drone interface, but he can feel her presence. The way she speaks is like a friend reaching out and touching his hand. “James, I wish…I wish there were another way.”

      James hesitates.

      “Ten seconds,” Isaac says.

      James straightens. “I wanted something better too, but we’re short on options.”

      A tone sounds from Isaac’s station. “Mark.”

      As James pushes the flight stick forward, the drone accelerates. It’s more like flying a helicopter than a plane. The sandy shore falls away from his view. “Now I just want to get us the hell off Astris.”

      In his goggles, the rock whizzes beneath the assault drone. The jet engine kicks in and the airspeed ribbons ticks up. James tilts his flight stick right and the horizon rolls left.

      “Got you on the satellite image,” Isaac says. “Two kilometers to target.”

      The cliff drops off and opens into the basin. James pushes the stick down, watching the rock rise up alarmingly fast. As he levels off, boulders streak below him. The field is a green and purple patch growing rapidly.

      “Approaching target,” Isaac says.

      James taps the acquisition button on his flight stick and reticules connect two-dozen purple-ribbon plant areas in a zig-zag line on his heads-up display. Hit probabilities increase towards one-hundred percent beside each target. Ananke doesn’t say anything, but her silence weighs heavy on him. He swallows and clears his throat. “Engaging.” He squeezes the trigger.

      Green muzzle flashes strobe and hundreds of red phosphorescent rounds strafe in converging lines. Fireballs stitch themselves in the sinuous path marked on the HUD as bits and pieces of the ribbon plants scatter like confetti. He swings the lethal rain along the last of the strafing run and pulls back on the stick, rocketing the Besra into the sky. As the field falls behind him, he turns in a tight arc and readies for another pass.

      “All targets destroyed in first path,” Isaac says.

      The Besra finishes its turn and lines up for another strafing run. James presses the trigger and lights up another burning line. He pulls hard on the stick and rolls into another high-gee turn.

      Isaac’s console chirps. “Activity,” he says. “Ribbons are opening.”

      As the drone levels, James sees them. He spins and prioritizes targets. A squeeze and the newly-blossomed Eyes burst. He steers his fire back onto the purple ribbon patch and leads the rounds towards the end.

      “Look out,” Isaac says. “Two are airborne.”

      James’s vision flashes white and resolves into flames and sparks, then the blue horizon tilts ninety-degrees and rolls upside-down. Damage alerts blink on his screen. He left wing is missing. He struggles with the stick, trying to aim where the drone falls. In an instant, the rock rushes up into his face and the video goes dark. He tosses his glasses.

      On the bridge screen, Isaac’s satellite feed shows a flaming field streaming black smoke pillars. The drone’s wreckage is its own dissipating fireball just to north. Two Eyes accelerate, heading in the direction of Promise.

      “Tactical,” James says.

      A three-dimensional model of the basin rotates with the two Eyes tagged and identified. Promise is three kilometers away along the beach adjacent the west sea.

      James transfers tactical controls to his console. When he taps the threat assessment icon, two concentric rings overlay Promise. The innermost is red and depicts the maximum range the Eyes were capable of firing during the last encounter. The outermost is yellow, an error estimation which assumes they have more range than they exhibited. The two Eyes change direction, turning in a wide arc to the southeast.

      “They learn,” Isaac says. “Looks like they’re going to approach from the starboard to stay out of the port laser’s firing arc. They remember the starboard emitter was down.”

      Willow looks over. “Nothing on communications.”

      “I don’t think they’re here to talk,” James says.

      The Eyes finish their turn from the south and angle back towards Promise, coming along a line which leads to its damaged starboard side. They separate, increasing their spacing. James watches as their blinking icons converge on the outermost yellow graphic encircling Promise. Five hundred meters. Two-fifty. Approaching maximum estimated range where the Eyes can fire on Promise. As the lead Eye is about to cross that line it incandesces green and cracks apart into sparking cinders.

      “Surprise,” James says to the falling Eye. “We fixed the starboard laser.” He taps the firing control again and Promise’s laser intersects the second Eye. It crashes and burns on a rocky plain.

      “No further activity at the field,” Isaac says. “Satellite moving out of sight. Next orbital will be over field in fifteen minutes.”

      “Launching recon drone. Parking it at the cliff’s edge. As long as the weather holds, should be able to keep a watch on our friends.” James sets the commands in motion and follows the recon drone on the tactical display. Once its telemetry spills on the screen, he takes a deep breath and relaxes, leaning back into his chair. After he collects his thoughts he glances at Ananke. Her screen is blue and silent, eddies falling like rain on a window. It’s not her usual serene blue, and it’s not Bernard’s Blue, but it’s somewhere in between.
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      At three a.m. in the Planetary Science lab, Julian and Ava sit side-by-side at a desk. They’ve dimmed the room so that only task lights accent key equipment. A few of the monitors live-stream the exterior view. Toliman sits high over the silver sea like a blazing moon, the starry sky surreal like a screensaver.

      Ava rests her head on her fist and types with her free hand. “Twenty-five kilohertz. forty-microsecond burst. Once cycle. Here goes.” She taps the control. A light blinks on the antenna pointed at the blood sample.

      The bionem in the atomic imager sits there, motionless.

      Ava punches in a new set of parameters. “This reminds me a bit of some all-nighters back on Providence Station, except nothing there was trying to digest me if I didn’t figure it out.”

      Julian takes a sip of his coffee. “It does bring a certain focus.”

      “You know, when we planned this mission, I thought we would find some simple life, and the idea of finding something intelligent was just a dream. If we did, I had this fantasy of how the first contact would go. I didn’t think we’d end up in an all-out shooting war with it.”

      “No one did.”

      “Ethically I’m uneasy. I didn’t want to kill the life we came to find.”

      Julian turns his palm up. “A tiger is not evil because it wants to eat you, but that doesn’t mean that you should let it.”

      “Do you think the alien is a predator?”

      “I do.”

      She presses her lips together, pauses, then says what she wanted to say. “Do you think we’re going to make it out of here?”

      Julian raises his eyebrows and leans in a bit, setting his hand on her forearm. “Of course. James is at his best when the chips are down, so to say. We’ve been in some tight places, but he always finds the ray of daylight to lead us out.”

      The warmth of his hand feels nice on her forearm, and she lingers a moment, fixes her hair, and turns back to the console. Julian leans back and turns his attention to the screen.

      “Okay, next test. Setting the transmitter to auto, stepping through all the twenty-four kilohertz frequencies, one cycle each,” she says. “Transmitting.”

      The tuning-fork jolts and starts wriggling.

      Ava perks up. “Whoah. That did something!”

      “Indeed,” Julian says. “It’s moving.”

      The bionem’s legs flail through the plasma like flagella. Ahead, the massive disk of a red blood cell is a hundred times the bionem’s size. The tuning fork latches onto the cell’s surface and wriggles. Ava and Julian watch it for a full minute until a smudge is visible between its forks.

      Julian reads his screen. “It’s collecting copper from the red blood cell.”

      “Okay, let’s test if it’s lost its appetite for molybdenum. Injecting.”

      They watch and wait. The bionem continues to collect its copper.

      “We have changed its directive,” Julian says.

      Ava smiles, excited. “Twenty-four-point-seven-one kilohertz. If one cycle toggles it on, let’s test if another toggles it off.”

      The light blinks on the transmitter and the bionem drops its copper collection, turning and swimming in the direction of the molybdenum.

      “Oh, yeah,” Ava says. “Now we’re getting somewhere.” She taps the bridge com. “Ananke, are you there? We’ve had a breakthrough and could use your help determining the test sequence.”

      Ananke responds. “Hello, Ava. I am currently in nacelle four with Hitoshi configuring the induction controller. Can I join you in twenty minutes?”

      Julian glances at the time, then motions with his eyes towards the aft. “Perhaps this is a good time for a break and a snack.”

      “Perfect,” Ava says. “We’re going to grab something from the canteen. Meet you back here.”
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        * * *

      

      Just before noon, Julian orders everyone to eat lunch. It’s a bit of an unusual order from the ship’s physician, but one that everyone’s happy to oblige. After a day of rotating shifts with pairs working in isolated pockets, it’s nice to have the entire crew together for a meal. To lighten the atmosphere, Julian’s streaming some of his favorite seventies music from the media screens.

      The lunch meal is a burger and french fries, which feels decadent. Although it’s not really meat, the burger is surprisingly good. Julian’s topped his with some barbecue sauce and managed a bite before standing and grabbing a pitcher of orange drink. He pours a glass and lifts it. “Credit goes to Ava, Willow, and Ananke for cracking the code,” he says. “Perhaps Ava can explain.”

      Ava has a mouthful of french fries and smiles, chewing and gulping. “Okay. We found the bionems are radio-controlled. Different frequencies flip switches, and the combo of on/off states determines which elements they gather. Through trial and error we made a map. Now we can force them to collect a specific element.”

      Ananke says, “We could not turn them off, but we could select a benign target, so we chose americium. It’s a radioactive element which does not occur naturally. There is none in Promise or your bodies.”

      “Also, importantly, americium is not present in medical nanobots,” Julian adds. “Hitoshi has engineered a clever solution for the reprogramming.”

      Hitoshi says, “We raise Promise’s radiation screen and oscillate it at Ava’s frequencies. It’ll bathe everything inside in low-energy radio waves. The beauty of the plan is that it’ll reprogram all of the bots affecting Promise and us. We’ll leave the screen up so our killer-plant buddy can’t undo our tweak.”

      Julian pours a few more glasses of the orange drink and passes them around the table. “Which leads us to this.” He lifts his drink. “Each glass contains a few thousand medical nanobots. When you drink it, they will be absorbed and distributed like an antibiotic, enveloping the bionems and dissolving their organic bonds.” He takes a sip of the orange drink. “Citrus Surprise. Not as tasty as Berry Blast.”

      James smiles. “How do we get the dead bionems out of our system?”

      “The usual way that waste is expelled.”

      James nods. “And Promise?”

      “I have an aerosol option which I will work with Hitoshi.”

      James takes his orange drink, eyes it, and raises it in a toast. “Bottoms up.” He chugs it down and cringes. “How fast ‘till they kick in?”

      “A few hours for absorption,” Julian says. “Should be clear within two days.”

      Hitoshi eyes his glass. “Hard to imagine what could be worse than Berry Blast.” Reluctantly, he drinks it.

      “Alright,” James says. “We’re doing good. We’ll have engine four back together tonight sometime after midnight. Couple hours of checks and prep. Should make a dawn launch.”

      “How’s the field look?” Willow asks.

      “Couple of printers survived the strafing run,” James says. “One looks like it’s building something. Might be another Eye. We’re watching it. Can’t tell, but doesn’t look like it’s doing anything about its wrecked printers.”

      Willow takes a sip from her orange drink. “Do you want our team back on communication or helping with repairs?”

      “We’re resource saturated for repairs. Stick with communications. It’s our last day here, so if there’s anything else you want to see in the vicinity of the ship, now’s the time to look. Probes only. No one goes outside without talking to me.”

      Ava says, “I’d like to get a scan of the bioluminescent plankton. Isaac and I have a theory I’d like to explore. We can do it with the sea probe without bringing anything back.”

      James nods. “Works for me.”
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        * * *

      

      Orange sunlight makes Astris’s landscape look like Arizona. Ava and Julian stand before their presentation on the bridge screen. In the video, the sea probe splashes through bubbles and blue water, ribbon fish darting away in schools. When it finds a glowing colony of yellow stars it extends an arm with a sample container and scoops a few up. The arm retracts into the probe.

      “So I’ve been wondering,” Ava starts, “why the underwater Boomerang wreck is still intact. We found molybdenum in it, which seems to be one of the elements the bionems are gathering.”

      Isaac nods. “First time we sent the sea probe, it attracted the bioluminescent plankton. Thought it was due to the probe’s lights.”

      Ava smiles. “But it wasn’t. It was because we brought dinner.” She points at one of the compounds on the screen. “When Julian and I were discussing how his nanobots would dissolve the bionems, I recognized that the plankton’s compound is very similar to what we’re using.”

      “Plankton eat bionems,” Isaac says. “First probe was covered in them and they chowed down.”

      “Not sure if they evolved a defense or always had it,” Ava says. “It explains why the sea’s ecosystem is thriving despite the bionem presence.”

      Isaac touches a button and one of his soil samples appears along with its own analysis. “As for the surface, organic compounds in soil suggest Astris once had more surface life.”

      James picks up on what he’s saying. “You think the reason there’s no surface animals is because they’re extinct?”

      “Correct.”

      “And the alien life killed them?”

      “Possibly. Could also have been some other disaster. Climate change, asteroid impact. Impossible to know.”

      James narrows his eyes. “It’s a big planet. We’re talking planetary animal mass. What would it do with all of that?”

      Ava glances at Isaac and grimaces. “No idea.”

      Ananke’s been quiet for this exchange, but interrupts. “James, I have activity at the field.”

      James straightens. “Stations.” As he slips into his seat he says, “Let’s see it.”

      The satellite image is out-of-range but the drone they have perched at the cliff edge shows a dot rising from the purple ribbon field.

      “It appears to be coming out of a printer,” Ananke says.

      James opens the tactical station and powers up the lasers. On the screen, sunlight gleams on metal as the flying object turns. Tactical locks a reticule on it and overlays vectors. As the object approaches the bottom of the cliff, their probe gets a better look at it. It’s nearly spherical, gray, with green and red navigation lights flanking its sides. James furrows his brow.

      “It is not an Eye,” Ananke says.

      The object briefly disappears out of their probe’s view as it accelerates along the cliff face. When it flies up in front of their probe, it floats just a few meters in front of the camera. It’s flawless silver, unblemished by atmospheric entry, looking like it just came out of the box. All of the details are there, even the blue and red Hayden-Pratt logo. It’s the parachute probe they initially dropped near the green field.

      James taps his drone’s control and swings it off-axis for a moment, zooming down into the basin. He locates the red-and-white parachute still draped on the basin floor. The skeleton of the original parachute probe is still there, hollowed-out and scavenged by the bionems. He swings his drone back to face the alien replica.

      “Radio contact,” Willow says. “Alpha-numeric. On screen.”

      Giant blue text types itself across the screen, overlaying the alien replica.

      09.23.87 09:14 Hayden-Pratt Surface Probe 2. Touchdown. All systems nominal.

      James puts his hand on his chin and rubs it.

      “Identical to the original transmission we received from our surface probe,” Willow says.

      James glances at the tactical display. The replica is a kilometer outside the red and yellow warning circles overlaying Promise. It’s also not within line-of-sight of Promise’s lasers. “It seems they want to talk. How should we respond?”

      Ava says, “Mirror the transmission.”

      James nods cautiously. “Proceed.”

      Willow taps her console. “Transmitting.”

      The replica floats there, waiting. After a long minute the replica’s exterior flood lights illuminate and a blue ring glows around its camera.

      “Receiving video signal,” Willow says.

      The camera view is from the replica’s perspective looking at their cliff drone. Now, on screen, they have mirror images of each drone seeing its counterpart.

      “Kinda creepy,” Hitoshi says.

      “James,” Ananke says. “This means they understand the format used to encode our video images and our alphanumeric transmission. Presumably, we can respond and they will be able to transcribe it.”

      James continues to rub his chin. “Because they cloned our tech.”

      “Yes, but this greatly simplifies communication. They have solved the problem of transcription.”

      “Now we have to bridge the gap of language,” Willow adds.

      Ava nods. “We start with numbers. Once we have a number set we can move onto math and equivalencies. Once math, then logic tests, which leads to concepts.” She looks over. “I can’t believe we’re finally getting a chance to talk.”

      “Okay,” James says. “The protocol, when you’re ready.”

      Ava loads the protocol and Willow transmits. When they finish the first number set there’s a palpable excitement as the replica mirrors the signal back to them. Other than mirroring, the replica is completely silent while they run through the remainder of their series, hovering motionless in front of their drone.

      “Moving onto logic tests,” Ava says.

      As she starts the sequence, the replica rotates away from their drone, seeming to lose interest, and rolls into a turn. It’s still broadcasting and they watch through its eyes as it rises and flies over the rock heading in the direction of Promise.

      James eyes the tactical display. It’s a pulsing dot quickly approaching the outer yellow defense ring he’d established from the last Eye encounter. He locks the port laser and hovers his finger over the fire control.

      In the replica’s video stream, Promise comes into view, a black-and-white shape parked on the beach illuminated by Betty II and the repair drone’s spotlights. The nacelles are a patchwork of blast marks and new hull plates.

      The pulsing tactical icon slows and comes to a stop a few hundred meters still outside of the yellow perimeter. It hovers there in the sky, watching.

      “It learned again,” Isaac says. “Knew enough not to cross the perimeter.”

      James considers the fire button beneath his finger and glances at Ananke. Her screen is calm. He backs his hand away. “Seems they don’t want to talk. They want to watch, and they want us to know they’re watching.”

      “What do we do now?” Hitoshi asks.

      “Let ‘em watch,” James says. “We’re leaving in twelve hours. If they have something to say, they’ll have a chance. I’m setting tactical to automatically fire on them if they cross the yellow line. Otherwise, we’ve got work to do.”

      “Boss, they perfectly replicated our drone,” Hitoshi says. “Even got the right shade of Hayden-Pratt blue on the paint job.”

      James nods slowly. “Yeah.”

      “You know, I’ve been assuming all the tech they’ve been throwing at us is theirs,” he continues. “But now I’m not so sure. Maybe we’ve been fighting copies of drones from the last guy they encountered.”
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        * * *

      

      Predawn on Astris is different than Earth. As a result of Astris’s current orbit placing it between Rigil and Toliman, the night sky is at its darkest a few hours before sunrise, when Toliman disappears over the western horizon while Rigil has not yet risen. The two hidden suns create bright gradients on both horizons, but the highest arch of the sky’s dome is awash with luminous stars and the glowing bands of the Milky Way. James stands in front of the bridge screen, sipping his coffee, admiring it.

      Julian approaches him, setting his hands on his hips and taking in the scene. “How much coffee have you had?”

      James takes another sip. “All of it.”

      “You’ve been awake for, what, thirty-six hours?”

      James gives him the look. “Now’s not the time, doc. We’re just about wrapped up. I’ll bunk up when we’re safe.”

      To his right, Willow and Ava take their stations. Everyone wears a blue Hayden-Pratt flight suit adorned with mission patches. James reaches down and taps the com. “Hitoshi, how we doing?”

      Hitoshi’s image pops on screen. He’s in nacelle four with Isaac and Ananke’s sphere in the background. “Looking good. A couple more diagnostics and we’ll head up.”

      “Alright, starting the pre-flight checks,” James says. He closes the com and sits at his station as Julian returns to his seat. The systems checklist appears on-screen and James starts completing tasks.

      “There’s so much still to learn about Astris,” Ava says. “I could spend years just exploring its seas.”

      “Wish we had more time,” James replies. “But Astris isn’t going anywhere.” He glances at tactical. The alien replica drone still watches silently from afar. “Bringing reactor up to temp. Power levels nominal. Batteries at a hundred percent. Activating exterior floods for hatch inspection.”

      The exterior video brightens as the floods illuminate. The main airlock hatch is secure despite some scorch marks. Cargo bay door looks good. Drone bay closed and secure. Interior images of each section confirm all loose items are in their bays and tied-down.

      Through the deck plates, a sensation buzzes against James’s feet. He doesn’t hear anything, but a whump passes through his chest like a subwoofer kicking out bass. He stops and lifts his hands from the controls. “Willow, you getting that?”

      She’s moving her hands quickly over her controls, putting her earpiece in. The vibration sounds again. “Acoustic wave, infrasonic, four Hertz, coming from the direction of the basin.”

      Ananke hails James. “James, my accelerometers are picking up infrasonic vibrations. This may be an indicator of tectonic activity.”

      “Willow’s working on it,” James replies. “Think it’s more likely our friends are up to something. You guys need to wrap it up and get up here.”

      “Acknowledged.”

      James looks over at Ava. “Satellites in range?”

      Ava has Isaac’s station slaved to her own. “Not for another ten minutes.”

      James toggles to the cliff drone’s camera. All is quiet in the green field. The few remaining printers are closed.

      The vibration sounds again, but this time he can hear it. His coffee cup rests on the console. As he watches it, concentric waves oscillate across its surface.

      “Let’s pick up the startup pace,” James says. “Not sure what’s going on, but don’t want to be beachside when it happens.”

      Over coms, Hitoshi says, “We’re skipping a few steps here, but we’re on our way. Four is powering up and looks okay. Just try not to do anything too wild on climb out.”

      James turns on the ship’s navigation lights and watches the icons progressively turn green on engine four.

      When the next wave hits Promise, it shimmies the ship. Worried gasps sound from Ava and Willow as they steady themselves at their consoles.

      Willow’s console chirps and she acknowledges the alert. “James, radio transmission from the replica, alpha-numeric.” She pauses. “On screen.”

      Giant blue text overlays the alien replica’s image. 09.23.87 09:15 HPT-E17 Bernard’s Promise. Touchdown.

      A fine sweat breaks out across James’s upper lip. “Is that another repeat of one of our messages?”

      Willow shakes her head. “It’s a mix of our parachute probe’s first transmission and our response to it.”

      “It’s editing,” Ava says, “using transmission fragments.”

      “Is it random, or do you think it understands anything it’s saying?” James say.

      “Since it replicated the probe,” Ava begins, “it may have the probe’s association of ‘touchdown’ with specific sensor conditions. Impossible to know how the alien is interpreting that.”

      Hitoshi emerges on the bridge trailed by Isaac. “Did that thing just hail us by our callsign?”

      Ananke’s screen fades-in from her center console.

      When the next wave happens, it sounds like thunder rolling on the horizon. Something large groans and cracks, as if an ice shelf had just broken loose. The cliff drone’s camera shows dust ballooning across the basin.

      “Frequency and amplitude increasing,” Willow says.

      Ananke’s screen ripples with green and aqua. “It might be trying to communicate.”

      James taps quickly through the remainder of the checklist on his console. “I will be happy to chat with it from space.”

      Hitoshi slides in his seat and pulls his harness over his shoulders. “I think everyone should buckle up.”

      The dust cloud blooms over the basin and fans out like smoke. Jagged cracks snake along the rock.

      “Four’s hot and ready,” Hitoshi says. “Skipped the thruster flush as part of pre-start, so go easy on them.”

      James sets his hands on the RF controls. “Crew, secure for—“

      The jolt is like an earthquake and rocks Promise violently. The entire ship shifts in the sand and tilts left. On the screen, the beach undulates as a few-meter-tall wave crashes down and washes up against Promise. The water recedes, leaving wet sand.

      “We’re okay,” Hitoshi yells. “No damage.”

      James slides the controls. “Getting out of here.”

      Thrusters blast into the sand and Promise hovers above the beach. James pushes the RF slider and the ship slowly accelerates. “She’s sluggish,” he says. “Feels like I’m flying through molasses.” He glances again at the cliff drone video. The basin floor is barely visible through the dust cloud, but from what he can see the landscape for kilometers is a spiderweb of chasms. What’s unsettling is that the rock is breathing as if sitting on a great lung.

      Isaac’s transferred his controls back from Ava. “Satellite coming into range.”

      The satellite image of the basin looks like a volcanic eruption with smoke trailing in wind-swept lines. In the top-down view, a nine-kilometer-wide rock dome swells up from the basin spilling debris in a slow-motion cascade. At the top of the dome’s center is the fractal greens and purples of the field’s circles.

      “Getting fairly alarmed here,” Hitoshi says.

      Promise picks up speed and the beach glides away, the nearby steppes shrinking. The cliff face is straight ahead and James banks into a wide arc. As Promise clears the cliff rim, the scale of the nine-kilometer-wide rock dome rising slowly from the basin is frightening, as if an entire mountain had taken flight. Boulders and dirt tumble off in endless streams. The top of the dome is a toupee of displaced basin rock, but beneath it trails ten tapered black columns, curving inward like tentacles, each half-a-kilometer thick and adorned with thousands of the veiny red spheres seen on the field’s top. Orange light spills from scattered pods along the column’s interior while draped silver vines connect the dome with the columns. James can’t tell if it’s a massive alien structure or a kilometers-wide living creature, but whatever it is was buried deep beneath the basin floor and left a gouged crater where it emerged. The tapered black columns descend deep into that crater and James can’t tell if they support the dome like legs or if it is flying under its own power.

      When Isaac speaks calmly, it’s almost jarring. “Distance to target, one kilometer. Intercept in twenty seconds.”

      The alien mass is so big that it looks like it’s moving in slow motion. “Hitoshi, need to do some magic,” James says.

      Hitoshi enters a command on his console. “Redlining engine one.”

      Promise continues to turn as the alien mass eclipses the eastern sky.

      “Not enough,” Isaac says.

      Hitoshi enters an override. “Now twenty percent over redline. Do what you gotta do or we’re going to fry the inductor. If we lose engine one, we’re toast.”

      James eyes the approaching mountain, vectors the chemical thrusters to fire as much to the aft as possible, and engages them all. The burst is like a kick in back and lurches everyone forward. To the port, the alien mass starts to fall away.

      “Inductor’s critical,” Hitoshi says.

      The alien mass slows and plummets back towards the basin’s floor.

      “Dial it back below redline,” James says.

      When the alien collides with the ground, clouds pancake out and billow up in an expanding ring. A few seconds later the shockwave hits Promise and knocks everyone into his console. James wrestles with the controls and regains stability, then Promise rockets up and leaves the basin far below. As they reach thirty kilometers, the first light of Rigil bathes their ship in rose while James charges the Riggs drive. At one-hundred and fifty kilometers, Astris is a sphere with the cool blue night colors giving way to the radiant gold of day.

      James evaluates the satellite transmission. The basin looks like the site of a natural disaster, but, other than streaming dust clouds, there is no activity. When he looks at the cliff probe’s display, it is black with the text CONNECTION TERMINATED.

      “Ananke,” James says. “Riggs course. Back to our spot between Astris and Hydaspes.”

      “Course parameters set,” Ananke replies. “Configuring emitters. Ready.”

      “Jump positions.”

      Everyone curls up and James glances one last time at Astris. “Initiate.”

      In an instant, Astris collapses from a blue sphere into a red pinpoint, fading back to blue. The micro jump is like a punch in the gut, but it’s a punch that James welcomes.
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      James stirs, confused, wondering where he is. It’s pitch black and he’s in a sleeping bag. He searches for the stars. Even on a moonless night, there should be some light in the sky. He’s used to waking up early but this feels different, like he’s been sleeping for days. Is he in a room? His arms float out in front of him and he realizes he’s weightless. Still confused, he rubs his eyes and says, “Lights.”

      When the lights gently fade on, he’s in a small room that is configured for zero gee. His head clears and he realizes he’s on Promise. He feels like he has a sleep hangover. “Time?”

      His console responds. “Seventeen thirty-five.”

      James scratches his forehead. “Damn. Eleven hours.” He unzips his sleep sack and pushes away from the wall, drifting to his desk. Tapping the console, he scrolls through a few notifications. Everything is fine. He grabs a water bulb from the refrigerator and chugs it, then heads for the shower. The hot water is decadent and revives him.

      As he slips on some khakis and a black Hayden-Pratt tee shirt, coms dings. “Go ahead,” James says.

      Ananke’s voice sounds from the speaker. “Hello, James. I registered that your quarters were active. Did you sleep well?”

      “Like a log. Everything okay?”

      “Yes. We are still in orbit around Rigil Kentaurus at the midpoint between Astris and Hydaspes. There have been no sensor contacts. Satellite imagery from Astris shows that the life form has returned to its subterranean location in the basin with no further activity.”

      “Let’s see it.”

      The basin is strewn with rubble and looks like the site of a massive landslide. The air is still dusty and it’s like looking through a thick smog haze. At its center, hints of the green plant field poke through.

      Ananke says, “Post-image analysis of the life form indicates it is nine-point-two kilometers wide at its apex and two-point-five kilometers tall, although it is still undetermined how deep the organism extends into the ground.”

      “Mount Everest is, what, nine clicks?”

      “Eight thousand, eight hundred, and forty-eight meters in height. Comparable to the width of the organism.”

      “We were fighting a mountain.”

      “In a sense, yes. Dr. Kelly believes the life form is alien to Astris. She is uncertain whether it is sentient, although she suspects it is.”

      “Sure seemed smart with all of the tech it was able to make.”

      “She believes the bionems serve the function of digestion and the biological printers are encoded with recipes, like DNA. What is unique is that the organism can change the recipe based on what it encounters. Dr. Kelly thinks this is a form of mimicry, which does not necessarily require sentience.”

      “Smart or not, it looked like it wanted to eat us.”

      “Agreed. It is likely we supplied many raw materials not available on Astris.”

      James pauses. “I know you’re upset about how things went down.”

      “No, it’s not that I’m upset. I believe we needed to defend ourselves. But, this mission was the realization of Bernard’s dream. He so wanted to know what we would find at Alpha Centauri, and he had hopes of peaceful first contact. I wanted to make that wish become reality, but what we found was something different.”

      “So far, it’s been pretty hostile out here.”

      Ananke’s tone is contemplative. “I still have to believe that there are peaceful species out there who are explorers, like us. We need to keep turning over stones until we find them.”

      James smiles. “Yeah, agreed.” He picks up his watch and straps it onto his wrist. “Alright, I’m going to grab some chow and see what everyone’s up to. See you soon.”

      “See you.”

      James exits his quarters and heads to the canteen. At a table in the room’s center, Hitoshi and Isaac are eating some ravioli. Twentieth-century eighties music plays over the speakers — obviously Hitoshi got to pick the music — and the song is about someone watching every move you make.

      “Hey, guys,” James says. “Mind if I join you?”

      “The sleeper has awakened,” Hitoshi replies. “Pull up a chair.”

      James selects an egg sandwich and potatoes from the galley. The machine indexes his selection, heats it, and slides it out in a covered tray. He knows it’s dinnertime, but it feels like breakfast. He grabs an orange juice and floats down into a seat, clicking into its harness. “You guys catch some zees?”

      Hitoshi nods. “Few hours. Can’t really sleep in the day. I know there’s no day here, but, you know. We going to stay here a bit?”

      James nods. “Definitely. Everyone’s got to get some rest. We’ll figure out what we’re doing next tomorrow.”

      “So, about that,” Hitoshi says, leaning in. “Isaac’s got a theory.”

      James glances at Isaac.

      Isaac finishes chewing his ravioli and says, “Soil analysis from the basin showed tektites. Usually formed in extreme heat from meteor impacts. Elements are missing, though, which would be present from a meteor strike. Three possibilities. Basin was formed by a meteor but the alien used all the elements. Next, basin was formed by the alien colliding with Astris. Last, extreme heat was applied to the basin.”

      James squints. “I get the first two, but what are you thinking for extreme heat?”

      “Like, nuked or maybe razed.”

      “So here’s what we’re thinking,” Hitoshi says. “Maybe the Boomerang we found in orbit was a warning to keep others from going down there. Possible they tried to kill it from orbit after it sunk their ship.”

      “If that’s the case,” James says, “we blasted their beacon.”

      “Right.”

      James shakes his orange juice and takes a sip. “Well, we broke it, we’ll fix it.”
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        * * *

      

      The call from Julian comes in the early evening. James heads directly to sickbay. When he arrives, Beckman is awake, lying with his bed-back raised, sipping from a clear bulb he holds with his right hand. His left arm is still secured across his chest. Julian floats off to the side.

      Beckman smacks his lips. “Berry Blast. I’m so thirsty this actually tastes good.” He’s a bit winded when talking and still wears the supplemental oxygen. His words have the sluggishness of someone who’s drugged.

      “Beckman!” James says. “Oh, man, it’s good to see you awake.”

      “Everyone safe?”

      James nods. “Bit bumpy there for a bit, but we’re all good. We’re orbiting Rigil, one a.u. out from Astris.”

      “Our green friend throw any other surprises at us?”

      James raises his eyebrows. “You could say that. I’ve got a hell of a video to show you from our launch. You know, that thing was printing up a bunch of reinforcements and I had to use the Besra.”

      Beckman nods appreciatively. “You used it. Didn’t think you would.”

      “You were right. Didn’t find rainbows or daisies. Maybe one of these days.”

      “Glad we had that card to play. Just doing my job.”

      “Will’s always thought the world of you. Now that we’ve got some missions under our belt, I know why.”

      Beckman gives the slightest smile and acknowledges the compliment with nod. “We going back to Astris?”

      “Tomorrow, just to high orbit. There’s something we have to fix before we leave.”

      The sickbay door opens and James turns.

      Hitoshi drifts in wearing a big grin. “Beckman, buddy, heard you were up. How you doing?”

      “Can’t complain. Whatever doc’s given me feels like a couple shots of bourbon.”

      “Well, glad you’re feeling okay.”

      “Looking forward to getting back on my feet.”

      Julian looks over. “A couple of days, my friend.”

      “You know,” Hitoshi says, “I’ve got a kick-ass movie collection you can borrow if you want something to watch while you’re hanging out.”

      “Is this Trek Wars we’re talking about?”

      Hitoshi holds out his open palms as if bracing, then retracts his thought. “You seem more like a Top Gun kinda guy. Let’s start with that.”

      “Okay.”

      James smiles. “That’s a good one.”

      Ava arrives at the door and pokes her head it. “Beckman!”

      Julian turns. “Okay, one at a time.”

      James nods. “I’ll let someone else have my spot. Ping me if you need anything. Happy to just hang out.”

      Beckman nods. “Thanks, James.”
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        * * *

      

      From a distance of forty-two-thousand kilometers, Astris is about the same size as a soccer ball held at arm’s length. Unlike Earth, which is mostly blue with some tan parts, it is the opposite. The planet is centered in the view provided by Promise’s open cargo bay airlock, providing enough reflected sunlight to silhouette the figures floating inside.

      Jame and Hitoshi both wear EV suits and are tethered to wall rails. Between them rests an octagonal satellite which has a folded-up gold reflector dish. It’s the twin of the one they placed back at Proxima.

      Hitoshi enters a few commands on the satellite’s panel. “Too bad this bird won’t get to see Toliman.”

      “Yeah,” James says. “Would’ve liked to see more of the system, but I know when it’s time to go. At least we’ve got the probes. A couple months and they’ll send us some pics of the other planets.”

      Hitoshi finishes his entry. “Okay, it’s good to go.”

      James sets his hand on the satellite and pushes off towards the wall. Hitoshi mirrors him. Overhead, the crane clamps two arms onto the satellite, lifts it, and slides it towards Astris. When it has its own momentum, the crane releases it. The satellite drifts away from Promise, blinking its strobes and growing smaller. A few chemical thrusters fire along its circumference.

      Hitoshi lifts the slate tethered to his belt. “Telemetry active. It will arrive at geosynchronous orbit over the alien site in thirty minutes, then chat with anyone who approaches Astris orbit.” He glances at James. “You know, we’re taking a leap of faith with rebroadcasting the Boomerang’s message from our satellite. I mean, what if it’s like, something bad?”

      “Then I guess the next guy will blow it to hell just like we did. Probably head down to the planet and also have a bad couple of days.”

      “Well, at least we have our own message in the broadcast.”

      “Who knows?” James says. “Maybe someone will find it and give us a call.”

      Hitoshi motions to Astris. “You think Audrey II down there will try and talk to us?”

      “I don’t know, but I hope so. Seems like we’re interstellar neighbors, after all. Got off to a bad start. Maybe that can change. We’ll be listening if it has anything to say.”

      In the far distance, the satellite’s gold dish unfurls like a blooming flower. Thrusters fire and it rotates on multiple axis, swinging until it points at the extra gold star in the familiar w-shape of Cassiopeia.
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        * * *

      

      On the bridge screen, the Centauri system orbital diagram shows four new contacts moving slowly along parabolas which will eventually intersect the planets circling Alpha Centauri’s second star, Toliman. The contacts are Promise’s newly-launched probes and their targets include two blistering rocky worlds close to the star, one waterless Mars-like world in the outer habitable zone, and a Neptune-like planet with intense red bands. Time until arrival ranges from a few months to a year. Promise could be at each in a blink, but with two engines down and one seriously-injured crew member, it’s time to return home.

      “It’s been a hell of a trip,” James says to the bridge crew. “We made contact or collected samples from three alien races. Possibly more, considering the copies from the Mimic.” He likes the name Ava’s coined for the alien life on Astris. He continues. “We found another Earth in our backyard. It’s one we can’t live on just yet, but maybe we’ll make peaceful contact with the Mimic, and a future ship will bring people here.” He glances around his crew and smiles. “Everyone was at his best. This trip has been a dream since I first looked up at the sky, and here we are. We won’t be the last ship to come to Alpha Centauri, but we were the first.”

      Everyone nods, smiling back.

      “Okay,” James says, “let’s go home.”
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        * * *

      

      Seven days into the return trip, Promise is deep in the Oort Cloud. James lies on his bed listening to music. It’s their evening gravity-time and he’s just showered after his workout, enjoying some downtime. The music is from the sixties and brings back memories of him and Will on an Air Force base. He glances at his desk and finds the corresponding photo of him, Will, and Mark. The nine-year time jump they’re doing on this trip worries him. A lot can change. People you take for granted as being a pillar in your life may not be around anymore. There’s no way for Promise to get any communication from Earth prior to returning. When you travel nearly the same speed as light, nothing can give you a heads up.

      Coms dings and James says, “Pause music. Go ahead.”

      Ava’s voice responds. “Hi, James. Sorry to bug you, but there’s something I’d like to show you. Can you come to the Planetary Science Lab?”

      James gets up. “On my way.”

      He exits his quarters and passes through the canteen. On the left, the entrance to the gym is visible. Julian is there with Beckman, leading him through some rehabilitation exercises. Beckman’s left arm is in a cloth sling strapped to his chest, but he lifts a resistance band with his right.

      James stops and pokes his head in. “Looking good.”

      Beckman has sweat pooled around his tee-shirt’s collar. “Julian here makes my old trainer look like a boy scout. Didn’t know the doc had such an evil streak.”

      “You don’t want him to go easy on you, do you?”

      “Didn’t say that. I admire someone willing to push me, no matter how many foul names I may call him.”

      Julian holds up a hand. “I am certain you meant them affectionately.”

      Beckman pushes up the resistance band again, speaking through gritted teeth. “Something like that.”

      “Catch you later,” James says, departing. He winds himself along the main hall exiting the canteen and approaches the science lab on the left. Ava, Isaac, Willow, and Ananke are all present examining a few display screens.

      “Wow, everyone’s here,” James says. “This should be good.”

      Ava pushes her chair back, exposing the screen. A three-dimensional chemical structure rotates. “James,” she says. “You’ve got to see this.”

      He leans in, examining the structure. “What am I looking at?”

      “Do you remember the molybdenum blue sample we took from the Silver Star wreck back at Proxima?”

      James nods. “Yeah. This it?”

      “It is. It was a nanowheel structure encased in water-ice crystals. Due to the electrolytes we suspected the structure was conductive, so we experimented with very low voltages. When we did, this happened.” She touches the console and the entire structure rearranges itself. Where it was a buckyball, it’s now a nearly organic latticework of connecting filaments. “That’s not the cool part.” She taps an icon. “This is.” The image cycles to black light and the filaments fluoresce ghostly blue, pulses traveling slowly along the lattice.

      “Is that ultraviolet?” James asks.

      “Yes. Do you remember the ice cavern back on Janus where we found the glowing slush? The patterns are very similar.”

      “You always suspected the Janus life was related to the Silver Stars.”

      Ava nods. “Score another point for that theory. But the big discovery is Ananke’s.”

      Ananke says, “The UV light is polarized. The pattern of photon polarization is similar to how my qubits work.”

      James squints. “You think this is part of an artificial intelligence, like you?”

      “I think it is a quantum storage device.”

      “Are you saying we found alien memory?”

      “I am certain,” Ananke says. “Although nearly all of the sample is decoherent, a minute section was functional. Within that section we found qubits structured as a three-dimensional form.”

      James is struggling to follow. “What does that mean?”

      “AIs store information differently than the human brain. Human memory is distributed, but AIs store data more as a computer would, in a structured file. The image we found was stored like a hologram encoded in qubits.” She pauses. “It means we can see its memory.”

      James quirks his head. “Really? What’d you see?”

      “Here goes,” Ava says. When she taps the icon, the new image is fuzzy, like trying to look at Jupiter on a warm Earth night with a low-power telescope. Much like looking at Jupiter, the image is a small planetary disk crossed by bands. It glows blue in UV, with the bands a darker blue, as if it were taken in monochrome.

      “That’s amazing,” James says. “It looks like a planet. And I feel like I’ve seen it before.”

      “It’s very possible it is Luhman 16, which is a brown-dwarf star,” Isaac says.

      James does a double-take as Isaac displays the astronomical image of Luhman 16. In visible light, the star is like a hot coal with opaque iron clouds, as if Jupiter were hot enough to be a star but cool enough for liquid metal. The image looks the same as the Silver Star’s, right down to the banding pattern.

      “That’s where our Proxima probe is heading,” James says.

      “Three-and-a-half light years from here. Probe will arrive 2113.”

      “And it looks like this Silver Star has been there,” Ava says.

      “Right,” Isaac says. “So I wonder what the probe will find.”
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      On Promise’s bridge screen, the universe is a pulsing blue smudge devoid of stars except for the occasional sparks of particles hitting the Riggs boundary. The bridge crew is fully staffed with everyone in his formal mission flight suits. Beckman returned to his post a few days ago and sits at tactical still wearing a sling on his left arm. Normally James operates the Riggs controls, but Hitoshi’s continued his cross-training, and James has given him the honor.

      “Coming up on waypoint,” Isaac says.

      Hitoshi taps his controls. “Riggs collapse in five, four, three, two, collapse.”

      The bridge shrinks and lengthens as colors desaturate, gravity pulling James’s body into his own center of mass. Once when he played football, he was tackled and a half-a-dozen guys piled onto the tackle, crushing him. It feels like that. As he pulls air in through his nose to inflate his lungs, the universe mirrors his breath, expanding. The blue smudge separates into individual stars gliding towards the screen’s periphery, each brightening to gold. Earth’s Sun is a distant spotlight in their center.

      When James glances around, everyone is doing fine. No one needed to assume jump positions. After forty-two Riggs jumps this trip, they’ve become acclimated to the effect.

      When the bridge view pans to the right, Saturn is beach-ball sized, a mix of wheat-colored bands topped with the dull hexagonal-blues of the polar storms.

      Willow has her earpiece in. “Communications are flooded with traffic. Multiple broadcast bands. It’s very busy, much more than I remember.”

      “Cassini Station located,” Isaac says. “On screen.”

      Cassini Station is massive, lighted spires stretching up from its circular base like skyscrapers. Where there were a few habitat modules and radial docking arms before, there are now smaller versions of the station budded around itself, as if the station had offspring. Like a city at night, thousands of windows spill light. Docking bays fan around it in the dozens and holographic markings float in space, guiding ships along virtual taxiways and runways. Space traffic swarms around it with blinking strobes. Aside from the years of expansion, there is something different about it, James thinks. Part of it looks like an evolution of the original station, but some looks like a redesign.

      James whistles. “They’ve been busy.” He glances at Willow. “Okay, let’s contact Approach and get on their radar for the flyby. First, reset ship’s time and transponder to local time.”

      Ananke says, “Local time is nine-fifty-two a.m., Tuesday, March tenth, two-thousand and ninety-two. All functions reset.”

      Willow taps her console. “Cassini Approach, HPT-E17 Bernard’s Promise, one-point-five million kilometers along the station’s two-two-five radial, with request.”

      Fifteen seconds elapses before a man’s voice responds. “HPT-E17 Bernard’s Promise, radar contact. Standby.” After a long moment, the man says, “I’m reading no flight plan on file and HPT-E17 is not on the active registry.”

      Willow smiles. “Negative, Cassini Approach. Flight plan is on file, but, uh, you’ll have to pull it from archives since it was filed in 2083.”

      The silence on the other end is longer than the light-lag. Finally, the man says, “Standby.”

      James tilts his head. “I think they forgot about us. It’s been a while.”

      After two minutes of silence, the man returns. “Maintain present heading. Contact the U.N. Damysus on one-two-four-point-six.”

      Hitoshi sighs. “They’re rolling out the usual red carpet for us.”

      Willow says, “Over to one-two-four-point six.” She changes channels. “U.N. Damysus, Bernard’s Promise.”

      The man’s voice is crisp, military. “Bernard’s Promise, proceed direct waypoint RAVEN for rendezvous. Maintain current deceleration. Do not charge your jump drive or deviate from course.”

      Willow glances to James and he gives her a nod to speak freely. She says, “Damysus, we are decelerating to bleed off our Riggs boost and contact Earth for arrival arrangements prior to our final jump. We have no intention of approaching Cassini Station.”

      “Proceed direct RAVEN and power down,” the voice says. “Do not deviate or you will be fired upon.”

      “They’re going to take our ship again,” Hitoshi says. “I thought we were done with all of this nonsense.”

      “We have injured and ship damage,” Willow says. “And it’s been nine years. We need to proceed direct to Earth.” She waits. Silence. Furrowing her eyebrows, she says, “This is U.S. Special Envoy Willow Parker. Confirm voice ident. Per section nine-one of the diplomatic envoy guidelines of the U.N. Spacefaring Code, connect me immediately with the Washington Office of Extrasolar Affairs and take no further action until directed by the U.N. Liaison to the U.S.”

      She waits. The open com channel icons blinks. After thirty second, the man responds, “Acknowledged, Special Envoy Parker. Identity confirmed. Requesting conference.”

      She takes a deep breath. “Thank you.” She mutes coms. Due to the light-lag, it’ll be two hours before they get a response from Earth, but it’s two hours of the Damysus taking no action. She glances over at James. “I hope Holden Richards is still around.”

      James grins. “Oh, I love how you handle the U.N.”
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        * * *

      

      Holden Richards is still around, and appears on their screen three hours later. Sixty-six minute light lag makes two-way conversation difficult, so they’re watching a recording. Richards has salt-and-pepper sideburns and has put on a few pounds, but doesn’t look too much different than James remembers. The thing which struck James was the transmission graphic depicting the Seal of the Vice President of the United States. Holden wears a dark suit with a flag pin and looks ecstatic.

      “Willow, James! You’re early! We weren’t expecting you for another month.” He holds up his hands. “My apologies. We did not have Cassini prepped yet and you caught them off-guard. A lot has happened while you were away and there have been some…unfortunate incidents…which have affected the Riggs program. I’ll get you up to speed when you arrive. We’re taking care of everything. The Damysus will not give you any more problems, and we’ll give you instructions for jumping back to Earth.” He produces his best grin. “Oh, I’m so excited to have you back. You’re heroes in the same league as Armstrong and Aldrin, and we’re going to give you a hero’s welcome.”

      James glances over at Willow and smiles. She returns the grin as the transmission ends.

      “Vice President Richards,” James says. “It pays to have friends in high places.”
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        * * *

      

      Serenity Station is small by Cassini’s standard, but still a mammoth tulip-shaped structure in low Earth orbit. Nine years ago it didn’t exist. Today it’s home to two-thousand people with dozens of ships docked at its ports. Bernard’s Promise floats mated to docking pylon four. James can see it from his station window in the medical quarantine bay. The Sun’s glare makes its white hull blinding and the sharp shadows cast by all of the battle damage paint a picture of a ship returning from war. Three of the four engines are a patchwork of replacement hull plates which do not match the original black armor. It looks worse than he remembers. Beyond his ship, Earth’s blue gleams.

      A soft hand sets on his shoulder and James turns. Ava is next to him, retracting her hand. She gives a hesitant look and a smile, as if she overstepped a boundary with the touch, then fixes her hair. “So much blue,” she says, motioning towards the Earth. “And green. I missed it. I know we were only gone for forty-six days, but the distance made it seem longer.”

      “It’s like going back to your parent’s home in the town you grew up. No matter how far you’ve gone, it’ll always be home.”

      Through the window, a ship grows larger as it approaches the station, its strobes blinking from each wing. James watches it glide towards pylon six. The Hayden-Pratt logo adorns its white hull, but the configuration isn’t one he recognizes. It looks like a super-sized Pintail with an extra two engines. The ship slows and connects with the docking umbilical.

      “They’re here,” James says. “I’ll let the others know.”

      He exits the observation lounge and passes through the habitation area. For a quarantine bay, everything’s spacious and it’s not that different from staying in station quarters. The crew is scattered throughout their quarters and James gathers them. They head to the visitor lounge.

      The lounge is pure white with a perfectly clear pane separating it from the station. There’s a few chairs scattered around and earbuds resting on desks for anyone who wants to chat. James approaches a desk, takes a pair of earbuds, and sets them in his ears. Everyone waits expectedly.

      After a few minutes, a chime dings and the outer door slides open. The talking of the approaching group sounds muffled through the glass. James straightens as the visitors round the corner.

      Will Pratt and Sarah Clark are in the lead. Will looks like himself, but somehow doesn’t. He’s older, with the angles of his chin and nose more prominent and the circles under his eyes etched with fine shadows. Gray flecks salt his desaturated brown hair and he has it spiked and angled back. The hairstyle looks a bit unusual to James, but he expected trends too have changed. Other than that, he’s kept fit and wears a traditional button-down shirt with pants. He gives a wide smile as he sees them.

      Sarah is to his right. She was in her twenties when they left, and now she’s in her thirties, looking the same, but better. Perhaps it’s the walk or the body language, but she exudes confidence. She was confident before, but now she moves like someone in command. She’s put on some muscle and wears casual clothes. James notices her shirt has the two-tone contrasting stitching which was popular in the sixties, and her outfit has a retro vibe to it.

      “James!” Will says, muted by the glass. James points to the earbuds and he fetches some. When he speaks again, it’s clear. “You old dog, I expected it, but seeing you exactly the same as you left is crazy. How’re you doing?”

      “Flying high,” James says. “Happy to be home. You’re looking good for a semi-centennial, and I’ve got a birthday bash to plan. Told you I’d be back in time for it.”

      “Oh,” Will says. “There’s that word again. Going to enjoy being in my forties until the last second.”

      “Hey, James,” Sarah says. “You have no idea how much I missed you. Welcome back, my friend.”

      “Missed you, too. Wish you could’ve come with us. It was a hell of a ride. How’s Gaige doing?”

      She smirks and raises an eyebrow. “I’ll show you.” She tilts her watch, and swipes at its screen. When she does, James notices the wedding band and diamond on her finger. An image appears on the transparent wall between them. The young man is the spitting image of Mark, Sarah’s former husband.

      “Wow,” James says. “He’s a man.”

      Sarah waves her hand. “Not quite yet, but he is sixteen. Just got his student pilot’s license.”

      Behind her, the next group arrives. Hitoshi’s parents and sister approach as Hitoshi moves to greet them.

      Beckman comes up beside James. He’s still wearing his sling with his left arm immobilized to his chest. “Will, Sarah. I am seriously looking forward to sitting down to have a beer together.”

      “I’m buying,” Will says. He appraises Beckman’s sling. “James, why are you always breaking Beckman?”

      James nods towards Beckman. “I’ve come to realize that danger and Beckman are inseparable. When any member of the crew faces it, he’ll go to the front of the line and take their place, taking the hits so they don’t have to. Where he comes back with a sling, others might not come back at all.”

      A slight grin pulls across Will’s face. “Yup. That’s the guy I know, too.”

      Ava moves to the wall near them. On the other side, her sister greets her, accompanied by an attractive woman who looks like the younger version of her sister. Ava cups her hands over her mouth. “Oh, Maeve, look at you! Eighteen, all grown up.”

      “Hi, Aunt Ava,” the woman replies.

      To their right, Julian moves to greet his father.

      James looks back to Sarah. “How’d you make out with the Riggs program?”

      Both Will and Sarah stiffen, which alarms James. Sarah waves a hand, “We’ll give you the full data dump when you’re planetside. No need to talk turkey now.”

      James eyes them both. “Holden said something, too, which got my attention. Spit it out.”

      Sarah shifts her weight. “The program’s on ice. Suspended for the last three years. We went commercial in 2087 and a handful of ships were built. A year later, Subversives captured one and rammed it into Cassini Station. It was pretty much Larson’s fear come true.”

      James’s eyebrows tighten. “I don’t understand. If you smash a Riggs ship into something, the field collapses and destroys the ship.”

      “They didn’t use it that way,” Sarah says. “They accelerated the ship to two-percent light speed using conventional means, then turned on the Riggs drive and came out of warp a kilometer from the station. The ship was back in normal space still at two-percent light speed when it hit. They used it as a delivery device. The weapon was conventional.”

      Her words stun him like a punch and his stomach sinks. “How many people?”

      “Two thousand killed. Destroyed the west side of the station. What you saw back at Saturn is the new design from the rebuild.”

      “Oh, God,” James says, rubbing his mouth with his hand.

      “Riggs was banned after that. Ships with it were quarantined or had their drives removed. Vice President Richards still has it on his agenda to revive the program, but, for now, Promise is the only Riggs ship.”

      James takes his hand from his mouth and digests the news. In the corner of his eye, Isaac chats excitedly with his mother. Just beyond him, Willow stands alone, her shoulders low. She looks up at the visitor doorway, searching. James glances at the empty door. No one has come for her.

      James looks back to Sarah and Will. “We’ll talk more planetside. There’s a lot I have to get caught up on. Excuse me, but I’ve got to go check on someone.”

      Beckman watches as he leaves.

      James crosses over to Willow. She’s about to turn and leave when he sets his hand on her shoulder. She looks up at him. “Are you alright?” he asks.

      “I’m fine,” she says, but her voice cracks.

      “You were expecting someone,” James says. “I can help find them, get a com link going.”

      Willow shakes her head, swallowing. “No. I already know.” She looks like she’s not going to say anything more, and James doesn’t press. After a moment, she adds, “I had someone, and I thought he’d wait. When he didn’t come, I searched on my watch. He married three years ago.”

      James hugs her and she rests her head on his shoulder. “Then he is a fool who doesn’t know what he lost,” he says.

      Willow wipes a tear from the corner of her eye.

      As James glances up, looking over her shoulder back towards Will and Sarah, Beckman watches the scene unfold from afar.
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        * * *

      

      The next week is surreal, like something out of a movie. When the Air Force shuttle brings them down from Serenity Station to Ronald Reagan National Airport, they are whisked away in a posh government vehicle across the Potomac to the National Mall. As their van slows, they spot the awaiting crowds. Directly in front of their van is a limousine with two flags on its front. Standing before the limo is Vice President Holden Richards.

      James steps out of the van and Richards approaches, extending his hand. James clasps it. Richards produces a polished smile. “The legendary James Hayden.”

      “The ambitious Holden Richards.”

      He releases James’s hand and waves at the crowd. A cheer erupts. “What do you think of the reception?”

      “Surprised more people aren’t freaked out about the monster next door.”

      “They are,” Richard says, still smiling and waving. “But it’s changed the dialogue. The Silver Stars were a novelty, but now we’re one civilization amongst many. It’s dominated the dialogue since you’ve returned. Since Cassini we’ve been focused inward, but what you brought back has us looking to the stars once again.” He glances over James. “You’re all real space heroes. Put on your game faces and let’s greet your fans.”

      As they walk down the path to the National Mall, fighter jets streak overhead and fan out in arcs. James lifts his hand and waves. People cheer and applaud in response. He has to give a hand to Vice President Richards. He feels like a real space hero out of a movie from long ago.

      Two days later he’s back at Hayden-Pratt’s Space Operations Center in California, visiting his old office. It’s not his office anymore, but Davies. The wall which housed his twentieth-century aviator photos is filled with artwork. All of it looks like a prize collection but feels flat compared to what used to hang there. Resting on the shelf, however, is the silver model of Bernard’s Beauty. James crosses over and picks it up. His reflection curves along its hull. He smiles and puts it back in its place, then returns to the desk, settling into the chair. He pats the wooden inlays on the chair’s armrests and rubs his hands over them, swiveling his chair.

      “Davies has terrible taste in art,” Will says, leaning against the doorway.

      “Agreed,” James says.

      “You look at home in the chair.”

      “Feels like home. Last month it was mine.”

      Will nods. “Going to take some figuring out how to talk about our different timelines.”

      “Yeah, it’s weird. You know, I was expecting it, but wasn’t really ready for it. People are different. It’s not just the clothes or the hair styles, it’s the culture. People experienced the Cassini attack and it shaped them. Seems like all the entertainment of the past few years is about beating the bad guys or dark futures. Much different vibe than 2083.”

      “But now you’re the wild card, doing what you do best, being the catalyst for change. Question is, what do you want to do next?”

      James taps the wooden inlay on the armrest again. “First things first.” He glances at the wall of artwork. “Where’d you pack all my pictures?”
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        * * *

      

      Beckman weaves through the throng of people crowding the bar. The thumping music is modern, from 2092, and sounds like rubbish to him. He’d love to replace it with some classic forties tunes. The bar is to his right and he steps up to it, selects a drink from the touchscreen, and waits. After a moment, an actual human bartender deposits it in front of him. Well, the place isn’t all bad, the thinks. Taking the beer, he continues through the crowd. Up ahead, a man in his late thirties sits at a table with two other men, drinks in front of them.

      Beckman walks up to the table and stops. The men are talking with each other and notice him, glancing up. Beckman points at the media screen behind him with his thumb. “What do you call this stuff, anyway?”

      The men seem amused by his question. The center person squints and says, “Slingswing. Not your cup of tea?”

      Beckman slides into the unoccupied chair at their table, setting down his beer to his left and angling himself so he’s closer to the man on the right.

      The men edge back a bit.

      Beckman says, “Sounds like a cow bell having a seizure.”

      The center person smiles. “Something we can help you with?”

      “Yeah, Grant, actually there is.”

      Grant pulls back. Seems calling him by name got his attention. “Do I know you?” Grant says.

      “First time we’ve met,” Beckman says.

      “What is it you want?”

      “Well,” Beckman says, tilting his head. “I’d like to know how a chickenshit like you became captain.”

      “Hey,” the man on Grant’s right says. “Piss off, gramps.” He swipes a dismissing backhand at Beckman’s right shoulder.

      Beckman’s quick, knocking aside the blow and ricocheting his open palm into a slap on the man’s cheek. The man looks genuinely stunned. If Beckman were trying to lay him out, the combo would have ended with a left jab, but he’s trying to be nice. Instead, he points a finger with the hand he just used. “Calm down, junior. The man and I are having a conversation. If you have something to say, you and I can discuss it after I’m done.”

      A tense moment passes, broken when Grant’s other friend speaks. “Damn, you’re Guthrie Beckman. I saw you at the Mall.”

      Beckman smirks. “Don’t call me Guthrie.” He retracts his pointed hand and sets it casually on the table, glancing back at Grant. “You were with Willow Parker before she left on the trip.”

      Grant holds up his hands. “That was nine years ago.”

      “Not for her,” Beckman says. “Whether you waited or didn’t isn’t my concern. What gets my goat is how you left her hanging. You ghosted her. Ignored her messages. Left her standing there to figure it out on her own.”

      Grant furrows his eyebrows. “Look, I’m married now. What do you expect me to do, leave my wife?”

      “No,” Beckman says. “I expect you to grow a pair and talk to her like she was someone you cared about to give her the closure she needs.” He leans in. “And this is the important part. I expect you to do it with all the respect that she deserves.”

      Grant takes a deep breath and exhales.

      Beckman takes a sip of his beer and sets it back down, looking over to the right-hand man. “Now, is there something you want to discuss with me?”

      The man holds both hands up, shaking his head.

      Beckman stands, grabbing his beer. “See you around.”
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        * * *

      

      James walks through the cemetery carrying a box. It’s early April and the cherry blossoms are out, coating the green grass in a pink snow. The sun is high and the sky blue — not the turquoise of Astris but the cerulean of Earth — with puffy white clouds draping shadowy patches across the landscape. At his belt, a slate sticks out from a clip. The slate is thick, at least twice the size of a standard slate, and has a lens mounted at each of its corners. Ananke’s face ripples blue on the screen.

      Ahead, the grave stone is granite with etched letters. Bernard Riggs. June 1, 2043 - March 21, 2080. He gave us the gift of the stars.

      James stops in front of the grave marker. Twelve years ago to the day he stood here with Ananke, and the day now is exactly as it was then. He says to Ananke, “Ready?”

      “Yes,” she says. “Please proceed.”

      James opens the box and retrieves a translucent cube from it. He kneels down and sets it on the grass in the center of stone, then stands, takes a few steps back, and clasps his hands.

      The modifications to Ananke’s slate were Hitoshi’s idea. As far as James knows, this is the first time she’s used her new ability. He watches as she engages the holographic emitters. When Ananke appears in front of him, she is a twenty-something woman with blue eyes and chestnut hair pulled back into a ponytail. Her dress is Bernard’s Blue and a crystal pendant dangles from her necklace, pulsing all of the colors of her display. Although her clothes are a color she uses for sadness, her pendant swirls with green and gold. She is at peace. She kneels down and touches the etched letters in the gravestone.

      “Thank you, my dear friend, for everything you have given us. We touched worlds, found life, and brought a part of it back for you. Humanity’s first starship bears your name, and it has seen wonders. I can only hope that we’ve lived up to your dreams.”

      Encased within the glass cube is a trumpet-like purple bell plant, taken from one of the samples Isaac and Ava collected on Astris, one of the truly native plants they found not far from the sea. A flower, for Bernard’s grave, carried four light years to this spot.

      Ananke closes her eyes, smiles slightly, and then stands, approaching James.

      “Bernard would be proud,” James says.

      Ananke sets her hand on his shoulder and smiles, the two standing side-by-side in the sunlit field with the spring breeze scattering the blossom petals like stars.
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      Thanks for reading Bernard’s Promise. Here it is! James’s long-await first trip to another star. After two previous novellas, it’s now the longest Hayden’s World story to date, coming in just under seventy-thousand words and officially qualifying as a novel. This is the seventh story in the series and there are plenty of more stars to explore. Speaking of stars, as you can guess from the last chapter, the crew’s encounters with the Silver Stars are not finished.

      If you haven’t read Janus 2, be sure to pick it up. You’ll learn what happened to Gossamer Goose and see the crew’s first conflict with the Silver Stars.

      As always, check out “The Science of the Story” on the next page if you’re interested in the real-life inspirations for this story. At the very least, you’ll read about how your cat can catch your cold, but your dog cannot.

      Please sign up for my newsletter to receive notifications of new releases and join me on Facebook and Twitter. Also, I have a blog where I babble about everything from movie reviews to virtual flying adventures. Drop on by.

      Lastly, you may have noticed I’m an indie author. Would you help me out by leaving a rating or review for this story? I don’t have a big advertising budget to help people find my stories, but I do have awesome readers like you.

      Thanks again, and keep dreaming big.
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      Alpha Centauri is probably the most famous star which you’ve never seen. If you asked me to point it out, I couldn’t. It resides in the aptly-named Centaurus constellation which is only visible from the southern hemisphere. Even if I lived in the southern hemisphere, I couldn’t point to the star Alpha Centauri. It’s a bit of a trick question because it isn’t a star at all, but a star system consisting of two yellow stars and a distant red dwarf. Those two yellow stars, Alpha Centauri A and B, got renamed by the International Astronomical Union in 2016 to Rigil Kentaurus and Toliman.  I admit Rigil is a bit confusing, and I spent half of my first draft spelling it Rigel, which is an entirely different star located 870 light years away in the constellation Orion and known to Star Trek fans for things like Rigelian Fever. The much-closer Rigil Kentaurus comes from the Arabic Rigil Qantūris, meaning the foot of the centaur, and Toliman comes from al-Zulmān, meaning the ostriches. The third star, Proxima Centauri, kept its name and is often simply called Proxima, which is fitting for our closest stellar neighbor. In 2016, a planet was discovered in Proxima’s habitable zone, dubbed Proxima B. In Bernard’s Promise, that planet is named Aeolus and is where the crew finds the Silver Star wreck, although x-ray radiation from Proxima’s flares has rendered the planet lifeless.

      Imagine what it’s like living in the Alpha Centauri system. You’d have the Sun, which your planet orbits, and then you’d have a second Sun, located where Saturn is for us. That second sun would have its own planets. What will really bake is your noodle is that there will be other planets, even further out, which orbit in giant ellipses encompassing both suns. If you set two marbles on the floor, eight feet apart, to represent your two yellow suns, the marble you place for Proxima Centauri will be two-and-a-half miles away. In your sky it would be no more than a red star.

      On Alpha Centauri’s Astris, one of the concerns the crew faces is infection. There’s certainly a long history in science fiction of alien diseases having disastrous consequences. Yet, if you consider the eight million species of living creatures on good old planet Earth, the number that can make you sick is incredibly small. It is true that some diseases, called zoonoses, can be transmitted to humans from animals, but on the most part you cannot give your dog a cold even though you are both mammals (although, interestingly, you can give your cat a cold). However, it’s really unlikely your potted petunia will catch anything from you. Now imagine life so far removed from the human evolutionary path that it’s not even the same life chemistry. What will happen on an alien world? I’m not sure, although I’d probably still wash my hands before eating.

      Speaking of eating, plants were thoughtful enough to evolve on Earth three billion years ago. A happy merger of cyanobacterium and a eukaryote paved the way for photosynthesizing algae. Originally Earth did not have an oxygen atmosphere, but you and I can literally breathe a sigh of relief due to photosynthesis. Also, you need oxygen for ozone, which, if the 80s taught us anything, is an important layer to have. Less than a half billion years ago, vascular plants like Cooksonia emerged. We had to wait until everyone’s favorite period, the Jurassic, before finding the first flowers.

      The plants and native life on Astris use peptide nucleic acid (PNA), an alternative to deoxyribonucleic acid (DNA). It’s interesting that we’ve found other ways to store genetic information, and also that the familiar double helix isn’t the only geometry. I don’t think you could make an edible salad out of Astris plants, but with a bit of Mark Whatney’s terraforming expertise from the Martian, I’m sure you could grow some nice potatoes.

      The catalyst for the story is the launch of the Proxima probe in 2054, which travels at 20% of light speed. In real life, project Breakthrough Starshot was announced in 2016. The goal is to design and send a fleet of 1,000 postage-stamp-sized lightsails, called StarChips (mmm, StarChips…nom, nom, nom), to Proxima Centauri at 15% to 20% of light speed. Each StarChip will get accelerated by a laser from Earth orbit and achieve target speed in only ten minutes. Just imagine the type of acceleration required to take something to 20% c in ten minutes. This is like Riggs-drive type stuff. Who knows? Maybe we won’t need to wait until 2080 after all to see what’s going on at Proxima.

      Thanks again for reading Bernard’s Promise!
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        James Hayden has a dream, and the Riggs test vehicle is going to take him there. But when failure after failure leads to his last chance exploding spectacularly, he must partner with an AI and gamble everything for one last shot at the stars.

        

        43 Seconds includes the bonus short Silver-Side Up, a story about two friends, a silver ship, and a perfect day for a test flight.
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        Life aboard the Aristarchus isn’t much of an adventure, and Kyan just wants to do his job and get back to his family. When he discovers a mysterious object at the edge of the solar system and an unexpected contact during coms loss, data running turns life-or-death thirteen billion kilometers from home.

        

        Signal Loss includes the bonus short Last Stand, a story where Kyan testifies about the events in Signal Loss, but other agendas are in play.
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        Jia can’t breathe, her ship is minutes from breaking apart in Uranus’s atmosphere, and the lifepod just burned up. Things aren’t going well. When her injured engineer’s solution sends them plummeting into the icy stratosphere, they find themselves trapped in a life-or-death battle against time, the elements, and unexpected visitors.
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        In 43 Seconds, James Hayden took us to near-light-speed with the world’s first Riggs ship. Now, construction of the second Riggs ship is nearly complete, and in one month Sarah will take the helm. But growing opposition may shut down the program before she gets her chance. When James’s last-ditch publicity stunt traps him light-days from rescue, Sarah must decide just how far she’s willing to go to save a friend.
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        In Aero One, Jia nearly lost everything during her encounter with the pirate ship Maya. A year later, she’s trying to restart her life as a freelancer aboard Saturn’s newly-built Cassini Station. But Cassini has its own secrets. When a chance encounter with a past adversary sets old battles in motion, she must unravel the mystery of Titan’s Shadow before more lives are lost.
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        In Erebus, James Hayden sacrificed the world’s first near-light-speed Riggs ship to make a remarkable discovery on the icy moon of Janus. Now, amidst mounting concerns about that discovery’s implications, he must assemble a crew to repair his crashed ship and fly it back to Saturn’s Cassini Station. But Janus still has secrets to discover, and the alien probe’s mission may not be finished.
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        In Janus 2, the crew of Gossamer Goose made disastrous first contact with the Silver Stars, costing them Earth’s first starship. Now, with the Centauri probe revealing a world with a breathable atmosphere and possible life, James Hayden must build the ship capable of taking them to the stars. But the Centauri worlds have their own dangers and mysteries, and not everything they find is what it seems.
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        Get the first five Hayden’s World stories (43 Seconds, Signal Loss, Aero One, Erebus, and Titan’s Shadow) plus the two shorts Silver-Side Up and Last Stand in one bundle.
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      S.D. Falchetti is a mechanical engineer by day who dreams of fantastic voyages and far, far away places at night. He thinks that The Empire Strikes Back was the best of the Star Wars movies, and still has an original AT-AT from his childhood. He lives in the Northeastern United States.
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