
        
            
                
            
        

    The Minotaur



Copyright
Copyright © 2025. All rights reserved. The right of Peter Cawdron to be identified as the author of this work has been asserted in accordance with the Copyright, Designs and Patents Act 1988. All the characters in this book are fictitious, and any resemblance to actual persons, living or dead, is purely coincidental. No part of this book may be reproduced or used in any other manner without the written permission of the copyright owner, except for the use of quotations.
Disclaimer: No Artificial Intelligence (AI) was used in the creation of this story. Some would argue that no intelligence was used at all. I’ll leave that for you to decide.
Cover Art: Minotaur logo from iStockPhotos.
 
Subscribe to my email newsletter to learn more about my writing, special deals and upcoming releases. Thank you for supporting independent science fiction.



Inspiration
No tree can reach up into heaven unless its roots go down into hell.
— Carl Jung
If you feel pain, you’re alive.
If you feel other people’s pain, you’re human.
— Leo Tolstoy
People will do anything, no matter how absurd,
in order to avoid facing their own souls.
— Carl Jung



Inertia
Mitchell chokes. He wakes in a panic. Stomach acid washes up into his esophagus, burning his throat. Bile seeps into his airway. The backwash swirling up from his stomach and into his windpipe terrifies him, choking him and shocking him into conscious awareness after a deep sleep lasting decades. He coughs up blood into the clear plastic mask strapped over his nose and mouth, reaching into his throat.
Without any regard for his safety, he rips the IV line from the crook of his elbow, cutting the flow of nutrients, meds and, importantly, anesthetics. It’s the only way he can clear his thinking and ensure he remains conscious. And he knows it’ll trigger a bunch of alarms that should activate the medical support bots.
His hands grab at the rails within his hibernation pod. A transparent lid is still in place over his pod, preventing him from sitting up. Mitchell pounds on the inside of the cover, desperate to breathe. No one responds. All he can do is squirm in the inertia gel, coughing and hacking, struggling to draw in air. He pulls at the endotracheal tube leading down into his throat, blocking his mouth. As it is wedged in using a bulbous end that inflates to hold it in place, he has to squeeze a plastic button to release the pressure. The damn thing is stupidly long, making it difficult to clear. Far from allowing him to breathe, it feels as though it’s choking him—killing him. The plastic presses against his teeth as he whips the tube out. Ordinarily, it would be removed by a med-tech bot while he was still under general anesthesia, and he’d be spared the horror of something blocking his throat.
The only mercy is that the Kelvin is under power, decelerating as it enters the star system Ross 128, eleven light years from Earth. Mitchell instinctively knows that means they’re close to the planet Kreet.
Spaceflight is deceptive. Not only does it take insane amounts of fuel to accelerate the Kelvin to its interstellar cruising velocity of half the speed of light in barely three months—it takes the same insane amount of fuel to slow down, or they’ll glide on, tearing by Ross 128 without stopping. For more than two decades, the engines have been dead cold, waiting as they soared through space like an arrow shot from a bow. In that regard, interstellar spaceflight is akin to skiing down a mountain while stopping is like braking on a freeway covered in black ice. Slowing down takes time and effort, and that gives the spacecraft a sense of artificial gravity.
The inertia gel is a thick, milky goo surrounding his body, cushioning it while the craft is under heavy acceleration. It’s automatically added and removed from his flight pod as needed and fills 80% of the space, with the remaining gap being intended to allow air to expand and compress as the pressure changes while in flight. For now, that small pocket of air is all he can breathe. Mitchell pushes his head up into the tiny gap running the length of his modern sarcophagus. He wipes goo from his mouth and nose and sucks in what little stale air hasn’t mixed with the gel.
His training kicks in. There’s a red emergency purge valve on his right side—left-handers be damned. To activate the purge, Mitchell has to grab the lever and pull it over 180 degrees, moving it through a semicircle, shifting it from pointing down at his legs to pointing up at his head. It’s stiff. He tugs at it, wedging his knees against the lid of the pod. His feet slip against the bed beneath him. Who the fuck designs these deathtraps? He wants to scream, but he’s got to shift the handle. He pulls it up, over and back down, but it doesn’t seat properly. Mitchell has to squirm around and dunk his face back into the gel so he can get enough purchase to push the damn thing in place.
A click resounds through the inertia gel. Immediately, pumps engage, sucking out the goo. Air rushes in. The lid gives, rising on a hinge behind his head.
He bursts through the gel, gasping for breath.
For a moment, Mitchell takes stock. He sits there waist-deep in the gel. He’s alive. He can breathe. Maslow’s Hierarchy of Needs has been reduced to a single entry: air. Nothing else matters. He sits up and runs his hands over his head, wiping the gel from his long hair and down the back of his neck.
Mitchell removes the plugs from his ears. Blood has crusted on the inside of the plastic. The straps of his goggles leave marks on the side of his head.
The lights within the Kelvin are dim.
Mitchell is naked. He reaches out for either side of his electronic hibernation pod and raises himself above the rim. His arms are weak. After twenty-two years in flight, his muscles have atrophied. Even with the cocktail of forever drugs that have been coursing through his veins, it’ll take some time to build back his strength.
Rising up on his knees, he pushes through the goo to unhook his elimination tubes. The urinary catheter pushed up inside his penis is also held in place by an inflated internal bulb. There’s a plastic push-button on the tube. Release that valve, and the tube falls away. Even the slightest friction hurts, but Mitchell is beyond caring. He’s got to be free.
Pulling the plastic tube out of his ass is anything but dignified. Like the tube in his throat, it’s intentionally designed not to slip out. He tugs at it. With his hand between his legs, he struggles to find the release valve. When he does, he pulls hard. The damn thing never seems to end. Fecal matter pollutes the gel.
Rather than stepping out of his pod, Mitchell collapses over the edge. Being covered in thick gel, he slides to the grating on the floor. A cleaning bot will take care of the mess. At 1.75 gees, it takes all his strength to get back to his feet. He steadies himself against the side of the pod, leaning into it for support.
A constant rumble comes through the hull of the spacecraft. The Kelvin is decelerating as it enters the star system. Mitchell has no idea what day it is within the mission calendar, but he’s come out of suspended animation somewhere in the final phase. Deceleration takes roughly two months. As horrible as it is to clamber around in almost twice the acceleration felt on Earth, it’s better than waking during the decades-long transit while they were falling between stars.
Accelerating and decelerating are the same thing in space. The same engines fire. The same feelings course through his body, fighting his muscles and rattling his bones. The only difference is that the spaceship has swung around and is facing backward.
As it is, Mitchell feels as though he’s forever rushing down and around the loop of a massive roller coaster. His feet tremble. His knees threaten to buckle. He’s been subject to upwards of nine gees in training but never for prolonged periods of time. He desperately wants to know how far along the Kelvin is in its automated deceleration program, but there’s no way he’s going back in the gel.
As he’s pulling almost two gees, the blood in his body pools in his legs, leaving him feeling lightheaded. Mitchell has to clench his thighs along with his stomach muscles in order to be able to think clearly. Without lying down, that’s the only way to get blood to his brain.
Mitchell makes his way along the edge of his pod. He feels faint. His heart is thumping within his chest, but it’s struggling to push blood to his brain. He needs to get into a compression suit and quick.
He looks around the medical bay.
In training, the crew was told to refer to their suspended animation units as pods, but there was no fooling them. They’re coffins—an elaborate sarcophagus fit for modern-day pharaohs and their slaves. With ten pods on the Kelvin and a fatality rate of less than half a percent, the chances were they’d all survive, but the damn thing about averages is they hide outliers. Three red lights glow in stark contrast to seven green lights—that’s a 30% fatality rate.
“Fuck.”
Something’s gone wrong. Something has gone horribly wrong. And where the hell are the med-bots? He should have robotic assistants clamoring around him.
By design, his AI neural interface is yet to kick in. Once, people dreamed of having computers inside their minds, but like Pandora’s Box, it promised nirvana while delivering sheer hell. After the failure of social media in the 21st century, the idea of sticking a firehose of information inside people’s heads was abandoned. Rather than acting like a library or a constantly scrolling social media feed, AI neural interfaces are designed to be extensions of the brain rather than competition for thoughts. In the same way that the arms and legs extend the reach of the brain, allowing intent to become action, AI neural interfaces increase connectivity and access to information without flooding the mind. And they’re designed to wake slowly along with the brain rather than to shock it into awareness. Mitchell’s AI assistant won’t become operational until his beta brain waves in the prefrontal cortex—associated with problem-solving—shift into gamma waves, indicating he’s concentrating on solutions. For now, he’s on his own.
The pods are arranged like the spokes of a wheel or perhaps the petals of a flower. They all point toward a central medical console, which forms a C-shape around the ladder leading down to engineering and up to the bridge. On the outer wall, beside each pod, is an LSU—an independent, isolated Life Support Unit. In theory, they prevent cascading failures as each pod has its own life support separate from the others. Whatever killed three of the crew, it had to be utterly catastrophic.
Mitchell staggers to the medical console. He pulls a triangular metal hook attached to a chain hanging mere inches from the ceiling. Jets of water douse his body, draining away beneath the grates. If they were in microgravity, a plastic curtain would have extended before a vacuum pump began. Even after a hundred and fifty years of human space flight, passive systems are still the default. They’re simple. And simple rarely goes wrong. Simple is reliable. Besides, there’s something nostalgic about taking a shower. It’s soothing.
Watching the water cascade down his body and feeling the warmth radiate into his muscles and bones, Mitchell is reminded that several decades have passed back on Earth. The length of his hair and his bushy beard are a testament to the time he’s lost in transit. His chronological age is forty. In addition to that, hibernation adds a year for every decade. Technically, he may have just turned forty-two, but his friends back home are now in their sixties. Even with longevity treatments, they’ll be in their eighties to early nineties by the time he arrives back from his five-year tour of Kreet. By then, he’ll be in his late forties and looking to make friends with people who were toddlers when he left.
Relativity mocks humanity’s attempts to colonize outer space. Even with antimatter drives, the tyranny of distance is absurd. Terms like ‘light year’ roll off the tongue, but few people appreciate how utterly humiliating the concept is for a bunch of hairless apes from the third ball of molten rock swinging around Sol.
Eleven light years.
Eleven is such a bland, unassuming number. It’s ordinary. And yet it isn’t. And what is a light year anyway? Six trillion miles? Even that sounds deceptively simple. There are only six of them, right? Earth has trillionaires, but a trillion is a thousand billion, while a billion is a thousand million, and a million is a cruel joke for someone who makes a lousy fifty thousand credits a year.
Humans are nothing but delusional when it comes to large numbers. Mitchell’s father is/was a protein farmer in Idaho. He dreams of being a trillionaire, but the reality is that he’s more likely to be struck by lightning roughly a hundred times in a row than he is to ever earn that much money in his lifetime. And now, Mitchell’s eleven goddamn light years and two decades removed from that delusion. His seventy-year-old father is now ninety. With longevity treatments, his dad will make it well past a hundred and hopefully last long enough for his son to arrive home and give him one last hug. At least, that’s what they both hope. His mom isn’t convinced.
A rush of warm air swirls around Mitchell, coming up from beneath him and drying his skin. He stands spread-eagle, allowing the air rushing up from vent to reach his crotch and under his arms. After almost choking to death in a pod, the vortex of air wicking away the moisture on his skin feels amazing. He could have died in that damn sarcophagus. Three other people have.
A bulky helmet descends automatically from the ceiling. This phase of the waking protocol is optional, but Mitchell isn’t thinking straight. He’s barely thinking at all. He stiffens his legs and stands there feeling numb, clinging to the railing on the side of the medical console in the patient recovery area. The only thought going through his head is not to fall. A fall in two gees can break bones. It seems counterintuitive, but under heavy deceleration, falling while standing is like tumbling from a two-story building back on Earth.
The helmet is easily twice the size of those worn during a spacewalk and has a large opening. As he’s standing in the patient recovery zone, it automatically descends over his head. A vacuum pump draws his hair up. Fine strands whirl around him. Within seconds, his hair has been cut, reducing the length to less than an inch. His facial hair is trimmed and then shaved clean. The helmet recedes.
For Mitchell, it’s surprising how coherent he feels after being washed and shaved. His mind responds to the tactile stimulus in a way he didn’t expect, leaving him feeling refreshed instead of weary. He’s confident. Too confident. His reaction is irrational, swinging from one extreme to another, but he’ll take a sense of euphoria over feeling like shit any day. A sudden turn of his head causes his inner ear to swirl. Being overconfident, he moves too quickly in the high sense of gravity. Mitchell vomits. Sticky, black tar-like bile drips from his lips. Spew seeps below the grating. Standing there, pushing his hands against the console with his head leaning forward level with his waist, it feels like he’s died and gone to hell. His emotions are a pinball bouncing around a tilted machine. 
Mitchell puts on a flight suit. He’s in no rush to see who has died. He didn’t pay too much attention to who clambered into which pod, as the pods were identical. Being distributed in a star shape, there was no reason to prefer one over another.
His wife?
Goddamn it!
Where is Jess?
It takes Mitchell’s groggy mind a moment to realize she went into one of the hibernation pods beside him, but on which side? He’s not sure. He can’t remember, but both pods have green lights. She’s safe. She’s okay. With that thought, his heart beats a little slower.
Mitchell is caught in a stupor. Between the heavy gees and the drugs in his system, he’s struggling to think clearly. It’s all he can do not to pass out. His mind casts back to their refueling stop in the clouds of Jupiter, where the Kelvin collected H3 for the journey. He hoped they would pick up more fuel at Saturn, but the ringed planet was on the far side of the solar system. As it was, Jupiter stood like a massive, dead-straight wall beside them as their spacecraft dipped in and out of the clouds, catching wisps of hydrogen in its Bussard’s ram. The large scoop was designed to separate the isotopes of hydrogen. It took almost fifty orbits, but they were able to collect roughly 10% of the fuel they needed for the journey, with the rest being regular hydrogen captured from the interstellar medium while in flight.
Mitchell found the collection process fascinating. Jupiter went from being the size of a baseball in the porthole to a sheer wall of cloud dominating half the cockpit window. They got so damn close that there was no visible curve to the gas giant. The planet looked like it had been cut with a razor blade, sliced cleanly with a dead straight ruler.
During the day, the view was stunning. To one side, storm clouds swirled at hundreds of miles an hour, but they were so distant they seemed to barely move at all. Layer upon layer of clouds swirled around like creamer being poured into coffee. On the other side, there was nothing but the pitch black of space. It was as though someone had let van Gogh team up with Monet to design a planet based on impressionist paintings, but they only completed half of the project.
At night, it was the reverse. A wall of uninterrupted darkness lay on one side, with the stars on the other. Reality had been broken. The sky had been cut in half. Occasionally, lightning would break deep within the clouds, revealing the behemoth beside them in the darkness.
It was after the final refueling scoop that the crew moved to the hibernation deck. Mitchell remembers wanting to steal one last look at Jupiter as it receded behind them. Jess told him he was being silly and nostalgic, but he disagreed. She pointed out that he felt the same way when leaving Earth orbit. Damn it, he hates when she’s right. Regardless, that was the only reason the two of them came in last and took the pods on the far side of the ladder. It hurts to think that those who took the closest pods are dead. A menial decision, one of mere convenience, sealed their fate. They hopped into the closest pods. And now their lifeless bodies lie before him.
Mitchell staggers over. The name tags read: Dr. Suzzane Blackmore, astrochemistry; Dr. Azeem Al-Afir, astrophysicist; Dr. Jill Styme, evolutionary geneticist.
Azeem is sleeping peacefully, as is Jill. Their vitals have flatlined, but they look as though they could wake in an instant. Dr. Blackmore, though, has thrashed around before dying. The tortured look on her face is chilling to behold. It’s only then that Mitchell looks back at his own pod. Even though the lid has been raised, the service light has turned red.
“What the hell?”
Two more pods flicker. Their life-support indicators fluctuate back and forth between green and red. It’s only then that Mitchell realizes he should be dead. He assumed the reflux that shocked him awake was incidental. Mitchell figured some kind of stomach backwash disrupted his hibernation. Until now, it never struck him that his pod was failing, killing him with the same ruthless efficiency as Blackmore.
“Jesus,” he says, turning and rushing back to the central medical console, trying not to fall in the oppressive sense of gravity imparted by the engines of the Kelvin. Speaking to no one, he blurts out, “The whole damn thing is failing.” He sits at the central console, sinking into the cushion and feeling insanely heavy. “But that’s not possible.”
As an engineer, Mitchell specializes in electrochemical systems, including antimatter containment and pulsed propulsion, and serves as the navigator on the flight crew. Medical systems are beyond his ability. What should he do? What the hell can he do? A sense of panic washes over him. Indecision will kill his crewmates as surely as the wrong decision. His hands shake.
A solid red light appears on the pod next to his. Is that where Jess is lying? Or is she on the other side? Is she dead or about to die? As much as he wants to rush to her side and tear open the pod, he can’t. Physically, he’s too weak to do much beyond pound on the Perspex cover and plead for her to wake and pull the emergency release handle. Emotionally, he wants to rush over there on a whim, hoping that there might be something he can do. Rationally, he knows he needs to fight that impulse and focus on problem-solving at the medical console. Anxiety swells within him, setting his nerves on edge.
In two gees, raising his arms is like lifting weights at the gym, making it exhausting to check systems and enter commands.
With three more pods flickering, he’s closing in on an 80% failure rate. Statistically, that simply isn’t possible. The independent life-support systems attached to each pod were explicitly designed to avoid this kind of cascading failure.
“Fuck. Fuck. Fuck.”
Mitchell is nervous. He doubts himself. Seconds seem absurdly long, lingering for hours. His motion seems slow and lethargic. It’s the combination of a general anesthetic wearing off and adrenaline pumping through his veins—they’re in conflict. Physically and mentally, he’s got to fight both of them. He feels as though he’s back in the inertia gel. He simply cannot move fast enough. Reality holds him back. 
He logs in with an eye scan, and even though this is a medical console, he is immediately presented with the engineering interface.
“Fuck.”
There’s no time.
Jess is dying.
Mitchell needs to switch the profile to medical, but he knows his user won’t have permission to bring anyone out of suspended animation without following the proper protocol. There are now four pods flickering. Counting those who have already died, he’s at a 90% failure rate. In a matter of seconds, he’ll be alone, stranded eleven light years from Earth with his dead wife in a dead spacecraft.
Mitchell does the only thing he can. He manually vents antimatter from the core, knowing that the containment failure system will automatically shut down the engines to prevent further damage. That will cause the craft to go weightless. The unplanned shift in acceleration will trip a bunch of emergency systems, including those in the medical suite. That’ll reset the entire network to a failsafe default. As an engineer, he’ll have full system access so he can find the fault. Only he is the fault. No one ever considered someone deliberately sabotaging the system to take control, but it’ll work, or so he hopes. As for the antimatter—an explosion rocks the spacecraft. Everything happens at once.
Metal groans.
His vision blurs.
The floor flexes.
Glass shatters.
Emergency lights flash.
A compression wave thumps through his chest, but the Kelvin remains intact. Globs of inertia gel float within the hibernation bay, having been shaken free from his pod during the explosion. They form spheres like planets and drift serene and content. Their appearance is almost hypnotic in stark contrast to the adrenaline surging through his body and his trembling hands.
Far from being shoved down in his seat, Mitchell floats above it. The tap of his fingers on the keyboard in front of him has him rebounding away from the console. He hooks his feet beneath a rail to keep himself from floating away. Mitchell checks the hull integrity system, wanting to make sure the explosion didn’t rupture any of the panels. For now, the seals are holding. 
The console in front of Mitchell reveals that the vent contained less than a quarter of a gram of antimatter at the time containment was switched off and the capsule was ejected from the vent. That’s a pinch of salt or a couple of grains of rice at most. A back-of-the-envelope calculation (whatever those damn things are) tells him that’s the same as roughly ten thousand tons of TNT going off beneath the craft. It’s similar to Little Boy, the nuclear bomb that devasted Hiroshima at the end of the Second World War! It’s going to fuck up the interstellar shielding and may have damaged some of the engine bells, but the craft will hold.
It’ll take some time to determine how close to the Kelvin the antimatter exploded, but given how thin the interplanetary medium is within the Ross 128 system, it should have been several hundred yards away, perhaps upwards of half a mile. He’s going to have to stress test the antimatter processing unit before restarting the engines, but lids all around the hibernation deck rise, with the default emergency program kicking in and waking the crew. The protocol for an explosion rocking the craft is literally all-hands-on-deck.
Mitchell punches in a command, activating an automated antimatter containment test to make sure there’s no leakage. Waking everyone up only to die in a ball of pure energy, expanding at the speed of light, is not part of the plan. He pushes off the medical desk carrying a portable defibrillator along with an emergency resuscitation kit, including adrenalin shots, nanobots and stem cell boosters.
There’s movement in three of the pods.
To his right, someone’s thrashing around in alarm. Arms flail. Goo clings to them. They’re panicked. But being panicked is good. It means they’re conscious and aware that something has gone horribly wrong. Someone else is screaming, but screaming is also good—they’re alive. Mitchell knows he can ignore them. They may not like the sheer hell they’re living through, but they are living through it, and right now, that’s what’s important.
Mitchell’s focus is on the last pod to go red. The one beside his. There’s no movement. His heart sinks.
“Jess?”
He sails over and grabs the edge of the lid. As tempting as it is to think of soaring around in zero-gee as being akin to flying, he’s less like Ironman and more like a frisbee. He has no control while in flight. He can’t change direction, not without touching something. Grabbing the edge of the lid causes his legs to swing wildly around in front of him. Superman would be much better at this shit.
Mitchell brings himself down. His legs touch the gel in the pod, and the surface tension holds him in place. He’s gone from flying across the medical deck to being a fly trapped on sticky paper. The viscous gel is annoying at the best of times, but for Mitchell, it’s frustrating to see the inert body of his wife lying beneath him. Her face is barely visible through her face mask and the grey goo.
He plunges his hand into the gel and pulls on the emergency purge lever, wanting to activate the extraction pumps. With one hand on the lid above him and the other sinking deep into the goo, he pulls the lever up and over into the active position. The level of the gel drops away as the pumps engage.
Mitchell doesn’t have time to wait for the process to finish. He plunges his hands into the gel and pushes an adrenaline shot against the side of her neck. With his thumb, he depresses the plunger. Without hesitating, he does the same thing with a shot of nanobots, leaving the first plunger floating in the air beside him.
“Come on, Jess,” he whispers, rubbing his hands over her chest and clearing away the remaining inertia gel. Mitchell is straddling her. He wedges his knees and legs in on either side of her naked body, pushing against the insides of the pod to keep himself anchored. He leaves the intubation gear in place as it will be supplying oxygen under pressure, removing carbon dioxide and keeping the gel out of her airway. Blobs of goo float past, forming a constellation within the hibernation bay.
There’s yelling and swearing from the other pods as the crew wakes. They sit up, disoriented and bewildered by the chaos floating around them. Mitchell ignores them. He slips a pad against Jessica’s chest, fixing the paddles of the defibrillator in place. In theory, he’s supposed to stand clear and avoid touching her, but she’s dead. She’s fucking dead. That’s all he can think. He mashes his hand on the big red button that’s designed to be blisteringly simple to operate in the chaos of an emergency. Jessica’s body convulses, rising beneath him, but he’s in contact with her. Electricity cuts through his legs, causing his thigh muscles to cramp, but—fuck it—he doesn’t care.
“Goddamn it, Jess,” he says, priming the defibrillator again. Tears well up in his eyes. He sweeps the gel from her face and pulls at the intubation unit, hauling it out of her throat now that the gel has ebbed away. Mitchell hits the oversized red defibrillator button again. Inertia gel is a little too good at conducting electricity, and he finds the muscles in his legs, back and stomach flex, forcing his head back with the shock. Beside him, Krish is awake. He’s sitting up in his pod. He’s removed his tube along with his goggles and the plugs in his ears. He’s looking at Mitchell as though he’s insane.
Mitchell tries to clear himself from Jessica’s body, wanting to avoid the shock from the defibrillator. He pushes himself back a little and hits the button again but seems to increase rather than lessen the flow of current. His back arches. His head whips back. Every cell in his body seems to scream in agony. Jess, though, responds. She chokes and coughs.
“That’s it, Honey,” he says, still straddling her.
Jess opens her eyes. From behind the murky goo covering her goggles, she probably only sees a blur. As terrifying as it is to wake suddenly from a sleep so deep it’s on the edge of death, seeing a dark shadow looming over her and straddling her chest is too much. She lashes out. With feeble blows, she strikes him, yelling, “What the fuck?”
“That’ll do,” Mitchell says, hauling himself out of the pod. He’s covered in gel. Again. He’s going to have to go back under the shower. Mitchell looks around. Several spherical med-bots zip around in the weightless environment, cleaning up the gel. Confused members of the flight crew stare back at him as though he’s gone crazy, but they’re alive. And his wife is alive. For now, that’s all that matters.



Debrief
Jessica Walters is the captain of the Kelvin. She was promoted after three long-haul flights to the Kuiper Belt to establish the deep-space dark matter detection array. Later that year, she met Mitchell on the Jovian moon Io. In the low gravity found on the moon, alcohol goes straight to the head. They bar-hopped their way around the capital city of New Amsterdam in a dizzying state of madness some would call love. Jess picked up some in-system work refitting an ice freighter while Mitchell finished his antimatter training. She’s eight years older than him, but he doesn’t care. They dated for nine months before marrying. As much as Mitchell doesn’t want to admit it, applying for the crew of an interstellar vessel was his idea. Jess was quite happy doing runs between Jupiter and Saturn, but he talked her into the excitement of exploring the unknown. Everything seemed so simple back then.
The bridge of the Kelvin is cluttered and looks old school. To the untrained eye, it seems more like the Apollo-era spacecraft or the Shuttle, but looks are deceiving. Nothing is haphazard. Although the craft is run by an artificially intelligent computer running on eighteen advanced quantum processors, every critical system has a manual analog equivalent. In theory, the craft can be run with switches, dials and levers, although it would lack precision. When you’re trillions of miles from Earth, it’s not enough to rely on redundant systems alone. There’s a need for entirely different types of systems to mirror each other. NASA had to ensure there were multiple ways to undertake the same process so system failures wouldn’t cripple a mission. 
Ross 128 is visible out of the cockpit windows. It’s a red dwarf so its light is dim. With the crew cleaned up, dressed and amped up on stem boosters and nanobots, it’s time to talk about what just happened.
Jess looks angry. She challenges Mitchell, saying, “So you blew the main antimatter preprocessor?”
“You could have ruptured the primary tank,” Krish says.
China adds, “And crippled the spacecraft.”
Dimitri is silent. He’s the only scientist to survive the failure of multiple hibernation pods. He’s brooding. Emotions are welling up within him—that much is clear from the flare of his nostrils and the way he grits his teeth. He wants to say something, but discretion wins—for now.
Mitchell’s not sure how to respond to the others. Jess narrows her eyes, staring at him, wanting an explanation.
In theory, answering to his wife as the captain and mission commander is not a problem. She’s experienced and qualified. And she earns rather than demands respect. In practice, Mitchell finds it grating—sometimes. Oh, he won’t admit as much to her, and he’s careful to keep his reactions in check, but following her lead isn’t as simple as he once thought it would be.
Mitchell’s not sure if it’s his ego that gets offended or some gut-level instinctive reaction. It seems to him that no one doubts the influence of instincts on cats and dogs when they groom themselves or lick their butts, but humans are different. Humans are exempt from instinct, or so they think. Reason has transcended instinct, and yet it hasn’t. No one’s free from the social behaviors honed over hundreds of thousands of years of tribal influence. Try as he may, there’s something hardwired within him that demands control. Instinctively, he wants to wrestle the conversation to his advantage. As for Jess, he can see she’s not giving him any leeway. She’s treating him no differently than anyone else. She’s right to do that, but it hurts. It feels like a betrayal. It’s not, but the feeling persists regardless.
Being questioned by the others is insulting. His intentions are obvious—to save the crew. But he gets it. He understands their doubts. If he woke to the Kelvin rocking under the detonation of an antimatter explosion just beyond the hull, he’d have questions, too. Mitchell breathes. He releases the tension in his clenched hands. He needs to understand, not argue. It would be easy to be defensive. He has to be professional. Trust requires patience. Patience demands understanding. Understanding means Mitchell needs to step outside himself and be honest with his own motives, but how can he compress his thinking and actions into a handful of words? He struggles to articulate his thinking.
“You’re welcome,” he says.
Although he means well, those few words come off as glib.
Dimitri snaps. “You could have killed us.”
“But I didn’t.”
“You were impulsive and reckless.”
“I did what I had to.”
“You hesitated. You should have gone straight to the override panel to release us from the pods.”
“There was no time,” Mitchell says, gritting his teeth. He feels overwhelmed—ambushed. He didn’t even think about the override panel. It’s beside the ladder and covered by a red plastic panel with the word EMERGENCY written in huge white letters. It’s designed to be blisteringly obvious in the chaos of the moment and yet he missed it. Would it have worked? Maybe.
Dimitri says, “You should have tried.”
“You—would—have—died!”
“You don’t know that,” the burly Russian protests.
“People were dying all around me,” Mitchell says, exasperated. “Could I have done something else? Sure. Were there a bunch of other options I could have tried? You bet. And you would have died while I reviewed the manual for the correct procedure.”
Krish says, “You gambled with our lives.”
“It was calculated.”
China says, “You could have destroyed the Kelvin.”
Jess raises her hand, wanting to speak. Dimitri ignores her.
“And doomed the Herschel.”
“That’s enough,” Jess snaps. Both Dimitri and China go to speak at the same time. She cuts them off, saying, “We’re here. Now. We survived a catastrophic failure. Mitch did that. He saved our lives. Him. You may not like how he did it, but he got us out of those damn pods before they killed us. And yes, I know the spacecraft is damaged. I know it was risky, but we need to focus on now. We can’t second-guess what happened. We’ve got to look forward.”
Dimitri lowers his head.
Jess says, “We’ve lost people. Good people.”
China says, “We lost half of the crew.”
“We did,” Jess says, acknowledging that point but refusing to be baited. She pauses.
Dimitri wipes his eyes. He’s a big man. Having grown up on the steppes of Siberia in the isolated wilderness of central Russia, he’s a hard man. Seeing him cry is telling. He’s hurt. His husband died. Not counting flight time, he and Mohumad were married for well over a decade, which is twice as long as Mitchell and Jess. Krish and China have only been married for five years—the bare minimum allowed to qualify for an interstellar flight crew.
Crew dynamics have been the subject of hundreds of scientific studies over the decades, starting with Apollo 7. Back then, the astronauts became frustrated and angry with mission control and ignored their orders during an arduous eleven-day flight. They were sick. Wally Schirra contracted a head cold before launch. In the cramped confines of the capsule, the others soon became unwell. They squabbled and argued with ground controllers. They refused orders. And when they got back, none of them ever flew again despite their concerns being well-founded.
In recent times, regulations around short-haul flights of up to eighteen months are quite relaxed, but long-haul flights are restricted to married couples. And they need to display balanced decision-making under pressure and the ability to regulate rather than annoy each other. The testing process is ingenious, as there’s a need to ensure couples aren’t faking their compatibility. Evaluators quietly observe how they interact in naturally stressful situations, like when a hotel booking is canceled or an airline separates their seats. Rather surprisingly, it’s arguments that get people selected for flights. No marriage is perfect. Everyone makes mistakes. It’s what happens next that determines whether a couple is suitable for the psychological pressure of interstellar flight. Getting angry and wanting to get even is a sign of deeper problems. Working through differences and restoring trust is the equivalent of someone pacing themselves in a marathon.
Jess says, “Mitch did what he could. He saved those he could.”
Begrudgingly, China nods.
Hindsight is a bitch. Five people died. Five survived. Two couples: Mitchell and Jess, Krish and China.
As horrifying as it is to see half the crew die, Mitchell’s wife survived. For Dimitri, surviving is bitter-sweet. He lost the love of his life. Could another few seconds have saved Mohumad? Mitchell could have tried to revive him. Perhaps Jess would have been able to hold on long enough for him to save Mohumad first, but that was a risk Mitchell couldn’t take. He should have tried. Or he could have gone from Jess to Mohumad, but he was in shock. He didn’t have the mental bandwidth to think that broadly.
Mitchell reflects on the moment he clambered out of his pod. What if he’d been smarter, quicker? What if he’d realized what was happening sooner? He could have saved more lives. He might have saved Mohumad. But Mitchell needed the shower and shave. And not just to clean himself but to reboot his mind. In retrospect, it seems like a luxury. Mitchell could have used voice commands or his neural implant to interface with the artificial intelligence at the heart of the Kelvin but, being stressed, he went to his default and worked the keyboard and trackpad, and that slowed him down. Goddamn it. There are a million possibilities in hindsight. And every one of them seems better than venting antimatter.
“I—I tried,” he says.
Dimitri must be thinking something similar, working through the options and considering the implications. In resignation, he mumbles, “Fuck.”  
Mitchell hangs his head. He accepts the criticism bound in that one bitter word. He understands the intent behind all of their comments. In the heat of the moment, his reactions were instinctual, but they were precise and based on their training. If anything, that’s the point of the constant repetition back in Houston and the thousands of unlikely exercises they encountered before being assigned to an interstellar flight. No one actually thinks a fraction of those training scenarios will ever occur, but drilling the crew ensures they have the latitude to act decisively in an emergency—and that’s exactly what happened. Dimitri might disagree, but there was no proper procedure to follow, no contingency to act on, no best practice to adhere to. If he’d fucked around with the override panel, they could have all died. Mitchell tells himself he found the only solution that stood a chance of saving their lives, but he can’t let pride stand between him and the crew.
“I—I did what I could… I’m sorry I couldn’t do more.” He breathes deeply. His nostrils flare. “Could I have done more…?” The silence that follows that question is painful. “Yes. Do I wish I had those moments over again…? Sure. Who wouldn’t?”
Jess purses her lips, listening carefully to his comments. “Thank you.”
It’s a simple reply, but it captures the heart of the shifting tension between all of them.
Dimitri is silent. He’s still upset, and understandably so. Mitchell wants to say something to him, but words are meaningless in the face of death. Krish changes the subject.
“Where are we?”
“One day out,” Mitchell replies. He hates himself for moving on, but he has to. Dimitri’s pain is real, but reality is unforgiving. Reality continues on regardless, forcing Mitchell’s hand. “We’re coming out of a hyperbolic interstellar orbit. We’ve swung around Ross 128, but if we don’t refire our engines soon, we’re going to miss the opportunity to circularize our orbit.”
“And?” Jess asks.
“And fly on into the darkness.”
“And?”
“And we could collect more hydrogen and process antimatter, but it’ll take us a few months before we can take another shot at entering orbit around Ross 128.”
Jess says, “We’re going to need a significant burn to correct our course.”
“Yes. I’ve brought the secondary antimatter system online, recalibrated the drive, and stress-tested the engines. No leaks. It’s outside the flight plan, but at three gees, we can brake around the planet Kreet itself. We’ll enter a highly elliptical orbit that initially goes out for days, but from there, we can tighten it and come in close.”
“Well, we’re wasting time,” Jess says, followed by a strict, “Environmental?”
“Go,” Krish replies.
The debate is over. Now, it’s time for action.
“Life Support?”
China says, “Go.”
“Science?”
Dimitri hesitates, but he, too, says, “Go.”
“Engineering, you are GO for an extended insertion burn.”
“Copy that,” Mitchell replies.
His palms are sweaty. He rubs them together, fighting his nerves. All the testing in the universe is only good up until the point of going live. Simulations can never cover every variable as thoroughly as actually lighting the candle—only in this case, their hypothetical candle is made out of highly energetic and extremely reactive antimatter. On the plus side, if he’s wrong, they won’t know it. If his testing missed anything critical, they’ll be vaporized in a fraction of a millisecond—far quicker than the human nervous system can register. They’ll simply be sitting there in their flight seats one second and then they’ll cease to exist. They’ll go from being matter to being nothing more than an expanding sphere of pure energy radiating into the cosmos at roughly the speed of light.
No one questions Mitchell. It seems they know it wouldn’t help. Either he’s right, and his little stunt avoided damaging the engine infrastructure, or they’ll blink out of existence in less than a heartbeat. They all know the risks.
The surviving crew are strapped into the cockpit of the Kelvin. Their flight seats are similar to the bucket seats used by NASCAR drivers, and are based on an extruded plastic design with honeycomb supports. They’re already angled up, facing the ceiling, ready to counter the deceleration provided by the engines firing.
Mitchell swings a control panel over in front of him. He’s tempted to bring the engines on one by one and slowly throttle up, but rockets are temperamental beasts. The Kelvin is fitted with ten Prometheus engines, taming the fire of the gods. They’re precision machines designed to contain the most violent substance in the universe—antimatter.
Carrying antimatter as fuel is a bad idea. A very bad idea. A fraction of a gram could destroy the Kelvin.
As the flight engineer, Mitchell is responsible for maintaining a complex system using high-energy cosmic rays to convert hydrogen on the fly into antimatter. From there, it’s stored in charged buckyballs. These are spherical molecules of 60 carbon atoms arranged to form what looks like a soccer ball. By doping the buckyballs with charged impurities, the antimatter is safely suspended in the middle of each sphere. The negative charge of the antimatter is repelled by the surrounding negative charges, so there’s nowhere to go, effectively suspending the antimatter harmlessly at the heart of the molecular soccer ball. Break open just one buckyball amidst a bunch of others, and BOOM!—Mitchell gets a cascading antimatter explosion he can control by simply adding or removing buckyballs. The actual propulsion, though, doesn’t come from the antimatter itself, but rather, that energy is used to form a jet of plasma rushing out behind the Kelvin. Liquid oxygen is used to cool the rocket engines by winding through thousands of tubes woven into the conical bells of the Prometheus engines before venting into the energy stream created by the antimatter. Then, both that oxygen and the remaining carbon from the buckyballs race out behind the Kelvin at stupendous speeds, pushing the spacecraft on a superheated stream of plasma.
The Prometheus
engines are best thought of as wild broncos. They can be coaxed, but they’re liable to buck and throw a rider without warning. Given the punishment the craft has been through with the unscheduled vent of antimatter, slamming them on might seem reckless, but it avoids stressing the parts by restricting the sheer rage flowing out of the nozzles. From how the crew lies back, clenching the armrests and staring at the ceiling, they all know what’s coming. Mitchell’s not immune to stress. He’d never admit as much, but his sphincter tightens. His butt cheeks clench with enough force to crush an empty can of soda. He hits engage on the astronavigation program, and an audible timer begins, counting down to ignition.
“Five… Four… Three… Two…”
Anti-hydrogen flows through the engine, kicking like a mule. Going from zero to three gees in a fraction of a second is like crashing into a brick wall. Nothing could prepare any of them for the jolt. Throttling up slowly would have been kinder to the crew, but it was more likely to blow a component. As it is, he’s got ten engines running at over 97% efficiency.
The roar of the engines rumbles through the Kelvin.
Mitchell closes his eyes and listens to the engines. He’s an oddball. Most engineers come from mechanical backgrounds. Not Mitchell. He was a violinist in the Boise, Idaho Symphonic Orchestra for three years before going on to earn a PhD in antimatter engineering.
Out of all the pieces he performed, his favorite was Vivaldi’s Four Seasons precisely because he couldn’t play the lead. Technically, he could hit all the notes, but the passion and syncopation eluded him.
Mitchell was the leader of the second string section in the orchestra, providing the harmony. He knew that piece so damn well he could hear every note, anticipate each change in tempo, and listen for the subtle inflections, intonation and syncopation of the soloist, picking up on their interpretation of the music.
No two violinists attack Vivaldi quite the same way. And attack is the only word that can be used to describe the virtuosity required of The Four Seasons. The piece demands aggression but not frantic, raw energy. Passion demands precision. Lying there, listening to the Prometheus
engines, Mitchell is back in the orchestra, following the lead violinist, catching the subtle variations. He realizes carbon is building up in the purge lines of the number four engine. If asked, he couldn’t articulate how he knows, but he rides the rhythm of the engine, sensing the blockage building like the swell of music leading to a crescendo. It’s an undertone he can both hear and feel based on where he’s lying and the position of the injectors against the bulkhead.
On the screen in front of him, number four is running at 94.2%, which, on the surface, looks fine. Regardless, he initiates a scaling probe to clear a blockage the computer says doesn’t exist. It takes him a few minutes to set up the probe. As he finishes, the number four engine begins to splutter. It drops buckyball packets, and its efficiency falls to 80%. The stutter coming from the engine is obvious to all. Without lifting their heads, the crewmembers look at him from their couches. He smiles and initiates the scaling probe, knowing that if it wasn’t ready to go, the engine could have dropped as low as 50%. At 30%, it would cut out, as the full-flow process wouldn’t be able to sustain itself below that threshold—and that would cause a whole pile of additional headaches like overstressing the other engines and potentially causing some of them to fail as they share injectors. Within seconds, the blockage is cleared, and the engine throttles up, reaching 99.2% efficiency. Mitchell is quietly happy with himself.
As an engineer and navigator, he’s planned the main burn for eighteen minutes. From there, the preprogrammed routine will ease back to one gee and adjust their trajectory. During this time, the crew will be able to move around as though they were back home. Running that for 90 minutes will be enough to bring them within Kreet’s gravitational well. Then, they can relax and fall around the gas giant itself. Falling in toward the planet will slow them as they round it.
No one speaks. It seems they’re happy to be alive and alone with their thoughts. They’ve cheated death, which, on the surface, seems like cause for celebration, but five other members of the crew are dead.
With the main burn complete, the computer guidance system throttles the engines back to 60% to reduce the thrust to a more comfortable rate. Now that they’re in the equivalent of Earth’s gravity, the crew can move around, taking care not to fall. No one is in a rush to get up.
“Are we going to talk about what just happened?”
No one asks Dimitri to clarify what he means. He’s clearly not talking about the burn or the approach to Kreet. Half of the crew are dead. Four of them were scientists.
“I’m sorry,” Jess says. As captain, the Kelvin is her responsibility. Like Mitchell, she’s been mission-focused, perhaps too focused. To be fair to her, they’ve been trained to bypass their emotions during a crisis and focus on solutions.
“It can’t happen, right?” Dimitri says. “Isn’t that what they said in the mission briefing? Independent life support is used to avoid cascading failures. Hell, even the power supply has independent battery backups set beneath each pod. What the hell just happened?”
Jess says, “I understand your frustration, but we need answers, not guesswork.”
China is quiet, burying herself in a console, looking at log files. She’s second in command. Life support is her area of expertise. Mitchell is silent. He’s curious that she hasn’t offered any suggestions. He has an opinion—and he was the only one to observe the catastrophe first-hand—but blurting out his thoughts seems disrespectful to both the living and the dead. No one wants to admit they make mistakes, and Mitchell is no exception. No one wants to admit they don’t know something, and being human, Mitchell feels the same impulsive sense of pride drawing him along, but he resists its urge. Deep down, he knows there’s a fine line between confidence and competence.
There’s an old world saying that comes to mind, “When all you have is a hammer, everything’s a nail.” To an engineer, there’s a solution to every problem, but jumping to conclusions is madness. Time brings clarity. And this is what he loves about his wife—she keeps him grounded. She gives him a broader perspective on life. Mitchell wants to hear what the others have to say before offering his thoughts, as he doesn’t want to hijack the discussion.
Krish is in charge of environmental systems, including the protein vats and bacteria colonies that feed the crew a form of slush affectionately known as soylent green. He looks at China, who oversees medical and hibernation.
“Well?” he says, prompting his wife for a response.
“I—I don’t know.”
China isn’t from China. She’s from northern Laos, where her name means filled with affection, delicate and intricate. Mitchell has no idea what his name means. In Western culture, the meaning of names is irrelevant. For China, though, it’s a point of pride. To hear her admit to not knowing what went wrong is unusual. This is her area of expertise. They all know what crew selection was like in Houston. They all remember the challenges they faced.
Back then, the crew was assessed on their ability to repair essential equipment without access to functional spares. Mitchell machined an antimatter containment valve from an aluminum support strut taken from a mock-up of the supply deck. As the tolerances were measured in a few thousand nanometers or around 1% of the width of a single strand of human hair, he had to be clever. After forming the chamber, he spun the device in a microgravity simulator at an extremely precise speed and then applied a carefully calculated amount of sulfuric acid to get the final fit. When tested, his homemade valve was within 5% of the JPL design and would have worked in flight. China would have gone through similar tests and would know every nut and bolt, every circuit and solder point on the hibernation deck. She’d know which microprocessors could be cannibalized from the command deck to fix a faulty pod. She’d know how to daisy-chain processes from one pod to another without compromising the integrity of either pod. That she doesn’t know what happened is alarming. Mitchell saw her looking at the logs while he was prepping the burn, but it seems all she found was contradictions rather than answers.
Jess says, “Anyone?”
Mitchell is unsure of himself. He doesn’t want to stray outside of his area of expertise, but he feels he needs to say something more broadly. Everyone’s been focusing on internal systems. He suspects the problem lay elsewhere.
“I saw sparks.”
“Sparks?” Jess replies.
“Outside,” Mitchell says, trying to recall a fleeting memory captured in the chaos of the moment. His focus was on the failing pods—on his wife dying as she lay beneath the inertia gel—but out of the corner of his eye, he remembers seeing flickers of light racing past the window.
Dimitri is enraged. “Outside? When were you going to tell us this?”
“You all saw it, right? I mean, I wasn’t the only one.”
“I didn’t see anything.”
“We were just waking,” China says.
“So was I,” Mitchell replies. “I mean, I was maybe 90 seconds ahead of you, but that’s all.”
“Yeah,” Krish says. “Now you mention it, I saw something, too. A glow. I thought it was strange. It was like… like reentry.”
Jess says, “I could barely see anything at all.”
“Exactly what did you see?” Dimitri asks Mitchell, demanding answers.
“What have you got for us?” Jess asks in a much softer tone than Dimitri. “What could have made it through our shields?”
Mitchell is racking his brains to figure that out. The Kelvin is designed with both passive and active shielding.
The engines produce excess energy that’s directed into a magnetic field surrounding the craft like a bubble. As that alternates thousands of times a second, charged particles are repelled with astonishing effectiveness. Although cosmic rays can come from any direction, they stack up in front of the craft as it races through space. Like driving a car in hail, moving at half the speed of light, the relative speed of oncoming particles bunch up in front of the craft, but the increased momentum/energy also increases the effectiveness of the shield itself. It’s the differential that’s important. The greater the difference, the more pronounced the magnetic deflection.
Not every particle carries a charge. As momentum is relative, it’s true to say the Kelvin is at rest, and it’s the tiny particles of dust that are moving at half the speed of light, transforming them into minuscule bullets. To deal with this, the Kelvin has passive shields. These are ablative, meaning they’re designed to absorb particles and slowly disintegrate, protecting the hull of the spacecraft and the soft, squishy humans within.
Anything larger than a baseball would punch through the shields and obliterate the Kelvin, which is why the craft doesn’t accelerate to relativistic speeds until after it clears the Oort Cloud. The good news is that interstellar space is spectacularly empty. And the bigger the object, the easier it is to detect and predict. Baseballs can be spotted at 250,000 miles, which is roughly the orbit of Earth’s Moon. Objects the size of a car can be detected at 1 AU or the distance from Earth to the Sun, allowing plenty of time for evasive action.
Nothing should have breached the shields of the Kelvin, let alone caused sparks to run the length of the craft. Being an engineer, Mitchell knows that factually, but deep down, he feels he’s overlooking something critical. It’s hubris. Each of them is a master of the universe, or so they think, but like a sailor at sea, storms are humbling. As much as Mitchell wants to believe he’s lucid and clear-thinking, the reality is that he only just survived choking to death in a pod. He took one helluva risk venting the antimatter. And he only just managed to revive his wife. All that exacts a mental toll.
Ever since he pounded on the inside of the lid of his pod, struggling against the thick inertia gel, he’s been running on adrenaline. Mr. Spock might be a logical character in Star Trek, but no one is purely logical in real life. And his wife has warned him against playing Spock, pointing out that it’s the balance of emotions and logic that allows humans to succeed. The most logical person on Earth is the one most run by emotion—they just don’t know it, or they won’t acknowledge it. Now, sitting in his flight seat, Mitchell realizes he’s been too much of an engineer. He’s been attuned to his engines and not reality. Details that should be obvious have eluded him. He was confident. Cocky. Arrogance is a bitch. Arrogance is an assumption that blinds the eyes. Mitchell could kick himself.
China prods him. “So what could have beaten our shields?”
“Not our shields,” he says. “We were decelerating, so we were leading with our engines, not the forward shield.”
“Well, that’s better, right? The engines would vaporize anything coming at them.”
“It was Ross,” Mitchell mumbles, checking the logs.
“Ross?” Jess asks.
The realization of what has happened is obvious in hindsight.
“Ah, we’re geared for interstellar flight. Everything about our configuration is set for flying between stars, right down to our shields. 99.9% of the time, we’re flying through a hard vacuum—one unlike anything we can recreate on Earth.”
“But?”
“But not when we’re undergoing a gravity assist,” Mitchell says. “Not when we’re slowing down. We just rounded Ross 128, using it to slow the Kelvin, but it’s not a planet. It’s a star.”
Jess says, “Fuck.”
As captain, she already knows this. Nothing he’s saying is new to her or any of them, but he’s reframing the flight plan in light of what happened.
“But it’s a quiet star, right?” Krish says. “A silent red dwarf.”
“It’s dormant,” China says. They were all in the briefings. They all saw the same slide decks. They all know the talking points. Reality, though, begs to differ with the analysts back in Houston.
“It’s a nuclear furnace,” Mitchell says. “It’s never dormant.”
“But it’s cool,” Krish says. “I mean, compared to other stars. It glows red rather than an incandescent white.”
“Oh, I know,” Mitchell says. “At the surface, it’s about the same temperature as magma or something like a halogen bulb, but it’s still fusing hydrogen in proton-proton chain reactions. The core is probably up around five million kelvin.”
Dimitri nods. “Yeah, it’s still undergoing nuclear fusion. It’s just not going beyond helium.”
“Exactly.”
Jess says, “But Krish is right. It’s classified as a quiet dwarf.”
Mitchell scratches at the stubble on his chin. “I can’t remember the exact numbers. I was in so many damn meetings leading up to our launch, but the possibility of a stellar flare from a quiet dwarf was considered something like one in a hundred billion.”
“But not zero,” Dimitri says.
“Not zero,” Mitchell replies. “Stars are dynamic.”
“But it was quiet,” China says.
“As quiet as a monster can be,” Mitchell replies, scanning the automated flight logs. “To maximize our deceleration, the computer had us pass within twenty thousand kilometers of the surface.”
“And?” Jess asks.
“And there was a minor flare. It was small by our standards. Sol throws out somewhere around ten billion tons of plasma in its coronal mass ejections. This was—the computer is saying this came in at a few hundred million tons.”
Dimitri says, “But a few hundred million tons compared to a spacecraft.”
“Yeah,” is all Mitchell says in reply.
“I mean—that’s like flying through a volcano.”
Jess says, “Or the heart of a nuclear explosion.”
“Oh, it’s like flying through several thousand of them at once,” Mitchell adds.
“Fuck,” Jess says.
Mitchell says, “The eruption wouldn’t have reached the orbit of Kreet.”
“But it reached us.”
“Yep. We flew right through the heart of it.”
Jess completes his point, saying, “And it overwhelmed the Kelvin.”



Murmurs
It seems strange to go to sleep after spending decades in suspended animation, but, as captain of the Kelvin, Jess has ordered a rest period—and she’s right. After eleven hours of frantic activity spent reviewing logs, checking systems and running simulations, the crew is exhausted. Physically, mentally and emotionally, they’re spent. Fatigue is seldom recognized for what it is—a red light flickering on the dashboard of the mind.
Mitchell is floating in their shared quarters, waiting for her. Far from anything on Star Trek or in countless science fiction movies, they live in what equates to an oversized shower cubicle. As claustrophobic as that may seem, weightlessness changes the equation. Instead of being pulled down onto the floor as he would be on Earth, Mitchell drifts within the confines of the cabin. Three of the four walls contain shallow cupboards filled with clothing and their personal effects.
No one said as much before launch, but the couples’ quarters on the ship have been carefully designed for sex. The engineers didn’t need to explain what humans would figure out anyway. Making love while floating around in space might seem idyllic, but the reality is that, while being intimate, people drift apart. The lightest touch can turn someone around or push them away. Thrusting back and forth is chaotic, but the close confines of their quarters make it easy to wedge their legs under handrails and push their backs against the wall. In space, when things go bump in the night, it’s one of the other couples making love, although Mitchell’s reasonably confident that’s not the kind of rest Jess has in mind.
Their shower cubicle looks small on Earth, where people are limited to standing on the floor. In space, three dimensions take on entirely new characteristics. Even confined areas can be quite spacious and roomy. Every wall is a potential floor, while the ceiling and floor can be reversed on a whim.
Mitchell pulls off his flight suit. He strips down to his underwear and gets ready to go to sleep in a long padded bag attached to his cubicle by a couple of straps. A zipper up the front will keep him from drifting away. As it is, he’ll bounce around in the bag.
Sleeping in space is like falling through clouds. It sounds nice, but it’s actually quite terrifying. During his first flight to Mars, Mitchell kept waking with the sudden sensation that he was falling, only to realize he was falling, but not off a cliff—he was falling between planets.
From where he is, Mitchell can hear a murmur of voices. Jess is talking to Dimitri. Mitchell can’t hear what’s being said. He doesn’t need to. He knows how devastated Dimitri is at the loss of his husband. And listening in is the last thing Mitchell needs to do—human curiosity be damned. He doesn’t need any more anxiety in his life. As difficult as it is, he knows he needs to get some sleep.
After spending decades in flight, Kreet lies only a few hours away. When they arrive in orbit, they’re going to need to be rested and sharp. Resting, though, is the last thing on anyone’s mind. Like kindergarteners on the night before Christmas, they’re too excited—although, for them, there’s a mixture of trauma from the failure of the pods set against the thrill of exploring an alien world.
Their arrival within the Ross 128 star system reminds Mitchell of the planning for the Apollo
11 lunar landing. Something that looks feasible on paper can be unrealistic in practice.
Back in 1969, it took a grueling thirteen-and-a-half hours to go from waking in orbit around the Moon to setting down on the dusty plains of the Sea of Tranquility. Once the Eagle settled on the surface, the plan was to give the exhausted crew a few hours of rest, but no one could sleep. They were on the goddamn Moon! An alien landscape lay out their window in much the same way as an alien moon awaits the crew of the Kelvin. The two astronauts were running on adrenaline. Neil got permission to rearrange the schedule, suited up, depressurized the cabin, crawled backward out of the hatch, clambered down a ladder wrapped around one of the landing legs, pushed off the Eagle and landed on the broad pads at the base of the spacecraft. Although it seems counterintuitive, the first thing Neil Armstrong did on the Moon was to jump back up the ladder. Before proceeding onto the surface, he had to make sure he could climb back into the Eagle. After dropping back down a second time, he walked off the pad into the dust, taking his famous one small step. For the next minute or so, Neil held on to the spacecraft, checking the depression his boots made in the dust and examining the scorch mark of the engine beneath the Eagle. Only then did he let go and actually walk on the Moon.
For Mitchell, Apollo typifies space exploration. The public has a perception of rockets blazing and lasers firing, but the reality is that modern astronauts are closer to surgeons than the explorers of old like Scott and Amundsen.
Most people think of astronauts as cowboys venturing into a lawless frontier, only they’re not, they’re disciplined and methodical. Procedure is everything. Like Neil and Buzz, clinical precision guides each step. Checklists and carefully planned tasks restrict their activity. Timestamped goals govern their mission priorities. That was true for all of the Apollo missions and the subsequent missions on Skylab, the Space Shuttle, the International Space Station, Orion, Dragon and Starship. Astronauts may look confident and relaxed, but that’s because they’re following carefully prescribed processes. Everything is planned months in advance. Every spacewalk is rehearsed. But the crew of the Kelvin is on its own. That’s the scary thing about this mission. The crew has trained for multiple scenarios and various rescue procedures, but no one knows what they’re going to run into. The only certainty is the uncertainty surrounding the ghost ship that is the Herschel. All they know is that it set down after a catastrophic systems failure and all comms were lost.
Mission planners spent months working with the crew of the Kelvin, walking them through mockups of the Herschel hundreds of times from different starting points, moving in different directions. They were trained for every eventuality, including operating in complete and utter darkness, navigating the corridors by feel through their thick gloves, moving by memory rather than sight, and being able to repair electrical systems in the dark. They were taught more about the design of the Herschel than their own spacecraft.
The crew was drilled on recognizing subtle problems most people would overlook. A sheared bolt on the underside of a deck strut could indicate metal fatigue or could be the result of external stress on the hull. Understanding how and why it failed would give them valuable insights into what might happen next, but ultimately, the planners knew nothing could prepare them for the unknown. And before their on-location mission has even begun, they’ve been struck with their own disaster, losing half their crew and a significant portion of the Kelvin’s subsystems. Over time, they’ll be able to repair the damage, but if they’re not careful/lucky, they could end up stranded in the Ross 128 star system along with the Herschel.
Jess opens the folding door to their cubicle. She slips inside.
“Is he—”
“Shush,” she replies softly, placing a finger over her lips, reminding him how thin the folding door is to their cabin. They float inches from each other.
Mitchell whispers. “How is he doing?”
“Not good.”
“No?”
“You know the classic responses to grief, right? Shock, sorrow, guilt, anger?”
“Yes.”
“He’s going through all of them at once.”
It’s at times like these that Mitchell remembers why his wife made the rank of captain, and why she was assigned to an interstellar mission. Jess came out on top of thousands of highly qualified candidates. On paper, there was nothing separating the final 100 applicants, and yet NASA chose her. It’s easy to look at her record and accomplishments, like surveying the Oort Cloud, but her appointment was for more than technical ability—and it wasn’t because she’s a woman. In Mitchell’s experience, it’s too damn easy for people to dismiss her appointment as appeasing feminists. The reality is that she’s had to work harder than any man. No, what shifted the dial was her insights into human nature. Spaceships have rocket engines and crews. Fixing plumbing is easy. Fixing people is hard. And right now, Dimitri is broken.
“I’m worried,” she says.
“About him?”
“About all of us.”
“What do you mean?”
“I mean, we could have died. Every single one of us. If you hadn’t choked into consciousness, this would be a ghost ship.”
“And that worries you?”
“I don’t think we’ve reckoned with the psychological impact of being so close to death. It’s traumatic. And the thing with trauma is that it’s easy to bury. It’s easy to ignore. It’s easy to pretend you’re okay.”
“Are you okay?” Mitchell asks, resting his hands gently on her forearms.
“No.”
Instinctively, Mitchell wants to hug his wife, but he doesn’t. She’s confiding in him as her partner. What she needs is a sounding board, not facile comfort. A hug might feel good and release a few endorphins, but what she needs is to be heard—to be understood. She seems to sense that as well, as she doesn’t move to hug him either, regardless of the close confines. Mitchell takes her hands in his. Touch is human. It signals more than words.
“I don’t like this,” she says. “We’re supposed to be the rescue craft, and we’re in need of rescue.”
“How bad is the damage?” he asks. As the navigator and engineer, Mitchell has been focused on antimatter containment and propulsion.
“Life support is failing. We can dip into spares intended for the Herschel to make repairs, but cannibalizing parts is never good. It’s too easy to strip good equipment to fix bad systems and end up with something semifunctional. China is on it, but she’s one person doing the work of ten.”
He nods.
“The algae farms were fried, but the good news is microbes love nothing more than eating, so they’ll feed off the dead crop and bounce back. The danger is that we need to monitor oxygen and methane levels closely, or we’ll get boom/bust cycles. Too many of those and the whole system could collapse.”
Mitchell is silent.
“Krish is looking at hull integrity. We’ve been venting oxygen from the main electronics compartment. Whether that’s due to the stellar flare or your stunt is difficult to tell, but we can’t afford to lose access to that workspace.”
Mitchell looks at his feet drifting above the floor of the cubicle.
“I’ve got Dimitri reviewing system logs, but it’s not his area of expertise. It’ll keep him busy—and god knows he needs to be busy—but I’m worried he may overlook something you or I would spot.”
“I could—”
“No, no, no,” Jess says. “I need you on nav and propulsion. I need to know we’re not going to run into problems with the engines.”
Mitchell nods.
“And I need you to start looking for the Herschel.”
Mitchell doesn’t agree. To him, it seems like stabilizing the Kelvin should be the priority, but he doesn’t say anything. He doesn’t need to. The look on his face and the glimmer in his eyes betray his thinking.
“We need to stay focused on the mission,” Jess says, and Mitchell can tell she’s managing not only the spacecraft but the expectations of the crew and their morale. Like the conductor of an orchestra, she can’t make anything happen. Oh, she could demand compliance. She could order people around, but she needs to coordinate them. For her, words are the white, pointed baton protruding from above the music stand at the heart of the orchestra. Instead of keeping rhythm and controlling the dynamics of the strings or the wind section, she’s working to optimize the crew and draw the best out of them. She may not be conducting a symphony, but she’s working to unite them. She’s trying to work through the collective trauma they’ve experienced, relying on their professionalism to pull them through.
“And Dimitri?” he asks, sensing she’s not settled just yet and that there’s something more she wants to discuss, but she’s hesitant.
“I’m worried he’ll unravel.”
Mitchell is quiet. He needs to let her speak. She needs him to listen—and not with the intent to reply. He needs to listen to understand. Being an engineer, it’s easy to rush to solution mode, but he needs to recognize that she’s not dealing with equipment. Minds are far more fragile.
“He’s hot, then he’s cold. He looks calm outwardly, but within, he’s hurting. He’s struggling, but he doesn’t want to show it.”
Mitchell swallows the lump in his throat. She could be talking about any one of them.
“He shouldn’t be here. If we were back in our system, I’d offload him and recommend counseling. And that’s not to be mean. He needs rest. He needs time to grieve. What he doesn’t need is the stress of the unknown.”
Mitchell says, “But it’s more than that, isn’t it? You’re not just worried about his well-being, are you? What is it you think he’ll do?”
Jess purses her lips. She nods her head. There’s a look in her eye that he’s admired since the day they first met—they can read each other. She knows that and appreciates him nudging her to articulate her thinking. The one word she settles on to describe her concerns surprises him. It’s not what he thought at all.
She says, “Sabotage.”
Her response shocks Mitchell. It shouldn’t, but it does. Jess has always been good at understanding the complex behaviors of her various crews. She understands when to push them and when to let them rest, when to listen to them and when to bark orders, when to single someone out and when to let them blend in.
Mitchell desperately wants to ask her to elaborate, but he knows he’ll break her train of thought. She’s articulating what she feels rather than knows. She needs to work through her own intuition.
“There’s nothing. No one thing,” she says with a glazed look in her eyes. For a moment, it’s as though she’s staring through him, looking through the hull and out into the dark void of space at distant stars being mere pinpricks of light. “It’s not that I think he’ll sabotage the mission—not deliberately—but I can sense it. I can feel it. Self-sabotage. He hates himself for letting Mohumad die.”
Mitchell grits his teeth. He wants to point out the obvious—that Dimitri didn’t leave his partner to die. As the Russian woke, he screamed. He was panicked. They all were. No one was in any state to think clearly. Mitchell was running on adrenaline and instinct. Most people exact too high a price on themselves when it comes to hindsight. Mitchell is fascinated by his wife’s analysis. She’s looking at Dimitri’s past to predict his future. She can see a storm brewing.
“We all have our demons, Mitch. All of us. No one wants to admit as much, but we do.” Jess looks at the thin plastic panel separating the two of them from the living area. She whispers softly under her breath. She taps the side of her head, saying, “Smart people, though. Intelligent people learn how to hide their demons. They tell themselves they’re different. They’re special. Unique. And they believe it. They fool themselves. They think they can tame their demons. They can’t.”
Mitchell feels transparent. It’s as though Jess can see right through him. Far from describing Dimitri, it seems she’s captured the turmoil of thoughts bouncing around within Mitchell’s head. He keeps his mouth shut.
“Denial is never healthy. Acceptance is the only way to fight off the darkness. But someone like Dimitri? There’s too much pride there. Oh, sure, he’s a scientist. But he’s also human. We all are. And us? We’re astronauts. We’re interstellar astronauts. If the press is to be believed, we’re the pick of humanity—the best of all. And that kind of thinking is dangerous. It blinds us to our own shortcomings and flaws… As for Dimitri? He’s shattered. Oh, he won’t admit as much. He’ll lose himself in his work. He’ll push on through, but deep down, he’s struggling against his own demons.”
Mitchell says, “And you’re worried that…”
“I’m worried that at some point, they’ll push on through.”



Kreet
Mitchell barely sleeps. His eyelids flutter. Consciousness fades. And then something deep inside him shocks him awake. He floats there in the confines of their quarters, just inches from Jess in her sleeping bag. She’s snoring, but it’s cute. It’s like a mouse snoring—barely audible—but she’s in a deep sleep.
When the lights automatically brighten, signaling the end of the rest period, they both stir and get ready for the day, somersaulting at either end of their cubicle as they wipe themselves down with a moist towel and get dressed. Mitchell’s sure he slept at least part of the night, but it feels like he never slept at all. That’s the crazy thing about sleep. Ten seconds. Ten minutes. Ten hours. They’re all separated by the same flutter and blink of the eyes.
After a quick snack and a drink, they assemble on the bridge and take their positions. There’s some idle chitchat, but most of their focus is on the gas giant looming before them in the darkness. Having seen nothing but stars as pinpricks of light for most of their journey, it’s exhilarating to see the planet Kreet with its moons. There’s even a ring system, but it’s faint and well out beyond the planet. In all likelihood, a passing comet was caught in the maelstrom of the gas giant’s gravity. It would have been moving too quickly to fall into the gravity well or on an angle that caused it to miss, but it couldn’t escape. After being torn apart by tidal forces, the cluster of rings slowly moved outward as it formed, thinning and spreading. Unlike Saturn, where the rings appear like a thin disc spreading out for tens of thousands of miles, these are bunched up and distant.
The chatter on the bridge shifts to talking about the fourth moon in the system. While they slept, the artificial intelligence at the heart of the Kelvin brought them into orbit. For Mitchell, it’s nice to be spared the mundane. Leaving tasks like orbital insertion to the computer system makes his life easy. All he had to do was set up the conditions he wanted and the computer obeyed.
Mitchell is looking at the radio frequencies used by interstellar starships to avoid interference from stars and the magnetic fields of the planet, listening for anything that might be broadcast by the Herschel.
“I’m not getting anything.”
“Nothing?” Jess asks. “Nothing at all?”
“Oh, they’re down there,” Mitchell replies. “But they’re not responding.”
He’s standing at the communications console with his feet curled under a bar on the floor to prevent him from floating away within the cockpit of the Kelvin.
“How do you know they can hear us?” China asks, floating beside Jess and peering over Mitchell’s shoulder.
“I can hear us,” he replies. “Ice is great for bouncing signals. If I can hear our echo, they can hear us.”
“Maybe their radio is down,” China says. “Or maybe they can hear us, but they don’t want to reply.”
Mitchell shakes his head. “No, that doesn’t make any sense.”
From the look on her face, China does not like being called out in front of the captain. Mitchell tries to compensate, but he suspects anything he says will only make matters worse.
“They’re transmitting standard system log files on StellarNet, so their radio is fine. The signal is weak, but it’s there.”
“But that’s an automated process, right?” Jess asks.
“Yes. It’s designed for remote monitoring of vitals, so it gives us stats on internal pressure, power reserves, air recycling, waste processing and lots of other low-level stuff like that. It’s just numbers and timestamps in a text log file. But that’s all I’m getting.”
“So they are down there,” China says, pointing at the tracking shot of the station on the ice moon passing below them. “They have power.”
“Yes.”
From what he can tell, the scientific research vessel known as the Herschel has landed at the base of an ice shelf. Although starlight is still clipping the icy peaks, the valley is in shadow. There are no lights on the hull. Even with the enhanced vision provided by the cameras on the Kelvin, it’s apparent that the spacecraft is in darkness.
“I’m picking up heat signatures,” Mitchell replies.
“Heat signatures? So they’re alive?” China asks.
“Not from individual bodies, from areas within the ship, like engineering and medical.”
“So there is someone down there,” Jess says.
“Maybe. Or maybe they left the lights on.”
Mitchell feels crowded. He’d like a little more time and space to think through the avalanche of data coming at him and deeply consider the possibilities, but he has Jess and China hovering on either side of him, wanting details, demanding answers. Dimitri and Krish are floating nearby. They, too, are preoccupied with the detection of the Herschel on the surface of the moon. They have their own work to do, but it’s natural to be distracted by something sensational. Humans and crows love sparkly things.
“And we’ve got nothing from them?” Dimitri asks.
“Nothing.”
Mitchell is exasperated. He can’t conjure up communication like a magician. If the Herschel isn’t transmitting, there’s nothing to hear.
The Kelvin is deep within the Ross 128 star system, swinging past the jovian-class planet Kreet with its forty-seven moons, adroitly avoiding its radiation belt. Automated systems have been hailing the Herschel ever since they began their deceleration from sub-luminal interstellar flight, long before they were woken from their icy sleep, but no one expected more than a simple acknowledgment from the Herschel until the antimatter drive shut down.
Antimatter is a curious fuel source. It’s highly efficient, but with that comes danger. A mere gram is enough to destroy the Kelvin along with anything within a few hundred miles as the craft goes mini-nova. They needed roughly four thousand tons of the stuff for the journey—enough to rip apart a star! It’s simply not possible to store that much antimatter. Were it not for the Calvert-Morris process, using cosmic rays to convert hydrogen into anti-hydrogen while in flight, interstellar voyages would not be possible. The amount of fuel required is far more than the Kelvin can carry, so it gathered roughly two-thirds of its hydrogen from the vacuum spanning the immense void between the stars, converting it into antimatter as needed.
Back when they entered the star system, their engines were facing in the direction of travel. The electromagnetic interference was such that radio waves couldn’t be received from roughly a third of the sky in front of them. This meant that the Kelvin was blind, but the crew of the Herschel would have been able to see them. With antimatter lighting up the remnants of the carbon buckyballs in their exhaust, the Kelvin would have looked like a comet. The Herschel, though, could have got messages to them by relaying signals through deep space probes on the outskirts of the star system. Their silence has bothered Mitchell ever since he first checked the logs. And their silence now confirms his thinking: they’re dead.
No one wants to admit that the Herschel is a graveyard, but to Mitchell, it’s obvious. It’s the only logical conclusion. As painful as it is to fly across the vast empty expanse of space, they need to accept that, at best, all they’ll be able to do is recover log files and samples. For now, he keeps his mouth shut. Acceptance takes time.
Krish asks, “What about during the gravity assist? Did we pick up any comms as we rounded the star?”
“Hmmm.”
Krish is asking a good question. The electromagnetic field surrounding the gas giant is considerably stronger than the one around Jupiter. Its radiation belt would fry most spacecraft. Both the Herschel and the Kelvin have hardened systems, but neither spacecraft can survive for long in the planet’s magnetosphere. The zone forms like massive, invisible donuts around the equator, reaching out for hundreds of thousands of miles. The concentrated doses at the heart of the ring are lethal, so it’s important that the Kelvin avoids them. They interfere with radio transmissions, but the belt is thinnest on the side of the planet facing Ross 128. Signals lost to deep space could have slipped through toward the dwarf star. If they were transmitting, the Kelvin should have been able to hear them.
Mitchell checks his logs.
“Nothing.”
“Nothing?” Jess asks. “Nothing at all or nothing out of the ordinary?” 
The Kelvin’s approach to Kreet required swinging around Ross 128 using a gravitational assist to slow down. That’s when they were hit with the stellar flare. Over the past day, they’ve conducted a similar braking maneuver around the gas giant itself, swinging in from the poles to avoid the radiation belt, but he understands her question.
“Nothing at all. We were blinded by the flare. Technically, the comms window was open.”
“But our ability to listen was down,” she replies, completing his thought.
“Yep.”
Krish asks, “Could we have slowed without a gravitational assist?”
Mitchell understands his reasoning, but the question seems pointless to him. “With enough antimatter, yes, but an assist is far more economical.”
Krish is angling for alternatives to the flight plan, but they were all in suspended animation when the flare hit. Even if they were awake, there wouldn't have been enough time to react to a coronal mass ejection erupting right beneath the craft as it whizzed by overhead. He’s probing to see if there was a viable alternative to the assist.
“We’re running on fumes,” Mitchell says. “Without the assist, we would have needed another six to eight months collecting antimatter to slow down, in which time, we would have sailed on into the void. As it is, we’re going to be stuck in this system for a while as we build back our reserves. We could mine hydrogen from the clouds of Kreet, but if we stick to the plan and use the collection scoop while we orbit Nossos, it will take a couple of years before we’re ready to return to Earth.”
Nossos is the formal name for M4, the fourth moon in the Kreet planetary system. It was named after the neolithic city Knossos, located on the island of Crete in the Mediterranean Sea. Knossos is considered one of the oldest continuously habitable cities on Earth, dating back 9,000 years. Radiocarbon dating suggests it began as a village of thirty people in 7,030 BCE.
Krish nods. He doesn’t look happy. No one could have foreseen the flare. The mission planners considered it an extremely low risk in much the same way as flying through the asteroid belt between Mars and Jupiter is an extremely low risk.
Gravitational assists have always made intuitive sense to Mitchell. As a kid, he lived on a hill less than two blocks from the local elementary school. Riding to school, he’d get a slingshot coming down off the hill and would round the corner onto the main street at a breakneck speed. He loved the way the wind rushed past his face. Going home, it was the reverse. He’d ride as hard as he could along the flat plain before turning up into his street and coasting most of the way to his house. Some days, he would make it to the driveway without peddling on the hill. And that’s gravitational assists in a nutshell. Swing by a planet or star moving in the same direction, and it’ll sling the Kelvin off into the distance. Go the other way, and it’ll slow the Kelvin down just like his bike turning up the hill toward his home.
Starlight glistens off the cloud cover over Kreet.
As Ross 128 is a red dwarf, it’s only around 15% the diameter of the Sun and astonishingly dim, giving off less than 1% of the light of the Sun. Ross 128 glows red at 3000K, which is about the same temperature as an arc welder or a tungsten lightbulb. The windows in the Kelvin use transparent LCDs that enhance the natural light, allowing the crew to see the planets and moons as though they were in regular sunlight. During spacewalks, though, the moons are silhouettes against the darkness.
Lightning ripples through the clouds of the distant gas giant.
Kreet is several times the size of Jupiter and orbits Ross 128 once every eighteen days, putting it considerably closer than the orbit of Mercury. At first, astrobiologists ignored this system as the star produces far too little energy to sustain a viable habitable zone, but the discovery of microbes beneath the surface of Triton, one of the moons of Neptune, redefined the search for life elsewhere in the galaxy. Overnight, tidal heating made the idea of habitable zones redundant. Scientists realized life could exist anywhere there was energy, potentially even on moons in orbit around rogue planets bereft of any star.
Initially, an uncrewed probe explored the Ross 128 planetary system. Scientists and engineers on Earth spent their entire careers watching and waiting for the probe to collect data. It took fifteen years to build, twenty-two years in flight, fourteen years of exploration, and eleven years before they got their final results. That the data was old when it eventually reached their labs was irrelevant—they were sampling planets and moons at a distance of 10 trillion miles! Teenagers during the build were in their eighties when life was confirmed around Ross 128. Biosignatures were detected on the fourth moon in orbit around Kreet.
A follow-up mission was scheduled. A decade later, a survey craft was launched with a crew of forty. The Herschel arrived another twenty-two years later. It operated within the system for two years before falling silent and, after waiting over a decade to learn about the catastrophe, prompted the launch of the Kelvin as a rescue mission. The irony of time isn’t lost on Mitchell. Extraterrestrial life was discovered while his parents were in diapers. He was born the year the Herschel launched. And now, he’s here looking at an icy moon orbiting an utterly spectacular gas giant.
Space mocks all who venture into her dark void. Light years scorn humanity with distances that defy belief. Neptune and Pluto are only four to six light hours away from Earth, teasing humanity with the sheer desolation and loneliness that separates stars by entire light years! Whether it’s ten, a hundred, a thousand, a million or a billion light years, the physical distances are obscene. For the best part of a century, crewed missions reached a low Earth orbit and, occasionally, the Moon. Humanity thought it had conquered space when it reached orbit, put landers on Mars and sent probes out among the planets. The solar system laughed. The galaxy sighed. The universe itself didn’t even notice.
Ross 128 is eleven light years from Earth, complicating both communication and colonization. The closest historical analog would be the exploits of Marco Polo going to China in the 13th century. It took the merchant explorer several years to cross the Eurasian continent. Once he reached the Orient, he served as an ambassador for the Khan and visited most of the cities in China, documenting the culture. He knew he’d only be there once, so he had to learn all he could before returning to Europe. In the same manner, even with an antimatter drive pushing the Kelvin along at half the speed of light, time is the enemy. It took five years to outfit the Kelvin and train the crew for a rescue mission. For Mitchell, the next twenty-two years spent in suspended animation passed in the blink of an eye. Biologically, the crew aged by only a couple of years in their pods, but by the time they get back to Earth, half a century will have passed. Everyone they ever knew will have either retired or died. As for them, they’ll need to make friends with people who weren’t even born when they left. For Mitchell, that’s a mindfuck.
Culturally, these crews are known as leapers because they will have jumped forward in time over the course of their mission, leaping ahead anywhere from fifty years to a century or two, depending on the target star system. Psychiatrists have been studying the phenomenon for decades now, wanting to understand the mindset of those who would alienate themselves from their generation by undertaking long-duration spaceflights.
For Mitchell and Jess, it was a simple decision. Not only was there the allure of exploration and a sense of curiosity that drives discovery but also the chance to earn a million credits due to compounding interest over half a century. Mitchell’s dad pointed out that credits might not even be a thing when he gets back. He refused to call his son a leaper, instead referring to him as a leper, being effectively cast out of modern society. His mother was overwhelmed with grief when the Kelvin launched, but not at his death—at hers. The thought of never seeing her son again hurt. She wept during the launch ceremony.
Mitchell understood her distress, but for him and Jess, this was a chance to be part of something greater than themselves. In the history of interstellar spaceflight, less than five hundred people have left the solar system. Despite all the grand promises of deep space colonization, the reality is that only a handful of scientific outposts have been established around four nearby stars.
When reports rolled in that the Herschel had been damaged, a resupply mission was brought forward in the schedule. Instead of carrying dozens of scientists and colonists, the Kelvin was stripped back to a crew of ten, comprising four flight officers, two mission specialists and four scientists. The purpose of their voyage is to resupply the Herschel. Their cargo consists of molecular fabricators and bioprinters, along with quantum computer parts and astro-mining equipment.
No one was able to clarify the cause of the damage to the Herschel. Beyond some preliminary results about alien microbial specimens collected in orbit, it was primarily system data that alerted mission control to the incident. Mitchell was told the most likely scenario was that a meteor impact took out several of the lower floors, but quietly, over a couple of beers at the bar, one of the flight controllers said they thought it was a cascading electrical failure due to a massive stellar flare. Given that Ross 128 is a quiet dwarf, at the time, that seemed unlikely. Having flown through such a flare and lost half their crew, that now seems like a legitimate possibility.
The Herschel was designed with multiple redundant systems, but the fear among mission planners was that these had been simultaneously damaged by the catastrophic failure. All anyone knew was that life support was still running. They could see water usage rates, suggesting that at least a small handful of the crew survived.
The prospect of losing an interstellar mission had serious political ramifications. With criticisms mounting against the exorbitant cost of interstellar exploration, NASA/ESA couldn’t afford to admit defeat with the loss of the Herschel. Even though all communication was lost—and had been lost for eleven years by the time they learned of the catastrophic failure of core systems—NASA maintained that the mission was still active.
Rather perversely, the absurd length of time involved in an interstellar rescue flight worked in the mission’s favor. By launching the Kelvin, senior management reinforced the program’s commitment to a project that dwarfed the four-year political cycle of presidents and prime ministers. Their decision forced the hand of lawmakers in future, as-yet-undecided elections.
Mitchell’s aware he has a disjointed view of time. For him, those elections seem like something about to happen, but five of them have already occurred while he slept. He wonders what machinations have gripped the global body politic in their absence. Have interstellar missions become the norm, or has humanity retreated into isolation within its star system?
Timescales get messy when it comes to interstellar exploration. Nothing is simple. Nothing is quick. It took eleven years from the point the Herschel suffered a catastrophic failure to the point Houston first learned about the problem. For those who survived onboard the Herschel, it must have been frustrating—depressing—to realize it would take more than a decade before anyone knew anything had gone wrong simply because of the delay caused by the speed of light traversing such a stupendous distance. Then, there was the question of how quickly NASA/ESA could react. The crew of the Herschel would have been curious whether there was a flight ready to go and would have speculated about how long it would take to mount a rescue. They would have wondered if a rescue would even be attempted. And if a rescue mission were given the green light, they knew it would take another twenty-two years before the rescue craft would reach them. At best, they knew they were going to be left waiting for more than three decades for relief. That would have had a profound impact on their collective mental state.
As it was, it took thirty-eight years. Thirty-eight years is a helluva long time to wait for rescue, but the various simulations run back at Houston suggested that there would be long-term survivors. Given that Nossos contained microbial life, the recovery of the crew and its data was deemed a priority-two mission, second only to the discovery of life elsewhere. Humanity would not give up its prize among the stars without a fight.
The Kelvin is carrying enough equipment to outfit the Herschel twice over. It’s effectively an EMT ambulance/tow truck for an RV stranded in the celestial equivalent of the Sahara desert. And now, they’re here. After all the planning and preparation, they’re finally in the star system. The Kelvin is orbiting a scratched ball of ice, which in turn is orbiting a spectacular gas giant. It’s as though his wildest dreams have been brought to life.
To Mitchell, Nossos looks like a mashup of Jupiter’s moon Europa and Saturn’s moon Enceladus. It’s bigger than both of them combined. And like them, it has cryo-volcanism.
Nossos is in orbital resonance with the other moons. As its orbit around Kreet isn’t perfectly circular, it gets stretched and squeezed by gravitational tidal forces. The stress on its thick ice crust is enough to rupture the ice sheet. The sheer weight of the ice forces liquid water up through these cracks and out into space. As the water freezes into ice crystals in the frigid air, most of it falls back to the surface and, over time, forms the familiar shield domes seen around volcanos on Earth, only these are made out of snow and ice instead of lava.
The Herschel flew through one of these plumes as it reached thousands of miles into space. Chunks of ice thrown into orbit allowed them to sample the deep ocean water. The alien microbes they found look like prokaryotes, lacking a central nucleus. From the analysis undertaken by the Herschel, the alien microbes use a similar carbon chain to DNA, but it’s more erratic. If Earth’s DNA is like a strand of rope, life on Nossos is like a bicycle chain covered in grease. And it employs six nucleic acids instead of four. This is why NASA/ESA doesn’t want to give up on the Herschel. The opportunity to study the evolution of biology across billions of years on another world is both electrifying and overwhelming to the scientific community.
There’s been considerable debate on how to approach the discovery and how to unpack the evolution of life elsewhere in the cosmos. Scientists are split on the need for exploration versus preservation. Ethically, questions have been raised about human intervention changing the course of evolution on Nossos. Comparisons have been made with life on early Earth. What if some other intelligent species discovered our planet during the Cambrian Explosion? Could their sampling have had a ripple effect and changed the course of evolution on Earth? Would hominids still have arisen? If the chaotic inputs of a butterfly flapping its wings in Bejing can cause a hurricane in the Atlantic, what would a starship scorching the surface of a life-bearing moon result in hundreds of millions of years later?  
“Options?” Jess asks, snapping Mitchell out of his recollections.
“We have to go down there,” China says.
Mitchell has strong feelings on that point. “Hang on. Just because they broke the Seattle Protocol doesn't mean we should.”
For now, Jess ignores him. “Did they land or crash?”
It’s a good question. Mitchell would rather talk about the protocol for the preservation of extraterrestrial biology, but it seems it’s a debate no one wants to have. Not yet. At some point, they’re going to have to address the issue, but they can hardly turn around and leave.
From a human perspective, the problem with biology is that it’s astonishingly effective at the smallest scales. Earth’s biology is persistent on timescales measured in billions of years.
For over a hundred and fifty years—which is the blink of an eye when it comes to the age of life on Earth—NASA has struggled to maintain clean rooms. Regardless of whether scientists irradiate surfaces or scrub them with bleach, microbes persist. They adapt and evolve. Microbes love nothing more than a niche environment. The act of cleaning a laboratory down to a few microns and sealing scientists in what equates to lightweight spacesuits within positive-pressure airlocks to keep a clean room sterile is nothing but an invitation to the microbial world. It’s as though a neon sign was turned on outside: Room for Rent.
Back in the 21st century, when the Hayabusa-Two mission returned samples from the asteroid 162173 Ryugu, they were subject to the most stringent handling processes ever devised, including preparing them in a dry clean chamber using sterile tools in a 100% nitrogen atmosphere—and Earth’s microbes laughed at the challenge. A bunch of prokaryotes tucked in their napkins and dined at the most exclusive five-star Michelin restaurant in the solar system, ordering serpentine-smectite clays for an appetizer and carbon chondrites for their main course, followed by astonishingly rare β-amino-n-butyric acids for dessert. Needless to say, scientists were horrified when they found terrestrial contaminants growing in their samples.
Since then, it’s been clear that the microbial world is promiscuous on a level that puts the red-light district in Amsterdam to shame. The Seattle Protocol was signed in 2100 by all space-faring nations to set in place minimum standards for hardware sterilization and to isolate potential alien microbial environments.
The problem is that Earth’s microbes are adept at horizontal gene transfer, where they readily mix genes between each other instead of combining and passing them down to future generations as animals do. When it comes to alien biospheres, this could have serious consequences—both ways—with unexpected adaptations, mutations or contagions arising. Most scientists think that the two biospheres would be largely incompatible, but they may be inadvertently lethal to each other. And that could lead to cascading complications. The consensus is that such interactions need to be carefully moderated under strict laboratory conditions—even though Earth’s microbes have already shown their disdain for humanity’s attempts at control.
The science fiction trope of explorers removing their helmets after walking out of their spacecraft is laughable. Under the Seattle Protocol, they’re not even allowed to walk around in spacesuits, let alone remove their helmets. The very presence of their supposedly sterile spacesuits alone is enough to advance contamination. And there’s the Herschel sitting on the surface of a moon with alien microbial life. From Mitchell’s perspective, it’s a gross violation of the protocol. That China wants to go down there as well is irresponsible. For now, he bites his lip.
Jess prompts him. “What can you see?”
Mitchell is frustrated. This is not the direction he wants the conversation to go. To him, they’re glossing over the protocol. Jess looks at him with knowing eyes, wanting him to answer her question while recognizing the conflict he feels. In her words, Mitchell is “on the spectrum,” meaning he displays mild traits of autism. He’s awkward in social settings, misses clues from body language, and can be a little too pedantic when it comes to standards. That makes him a great astronaut and an even better engineer, but it does mean he needs to be more self-aware and moderate his reactions. For him, the Seattle Protocol is gospel, but he can see it in her eyes—a longing for patience and understanding. He breathes deeply, stilling his mind.
The reality is that there’s no rush. They’ve only just arrived in the system. Whoever’s down there, they’ve been waiting a helluva long time for a rescue they probably don’t think is coming. If anyone is alive, waiting a few more days, weeks, or even months won’t matter. Regardless, Jess and China can both see the five screens arrayed in front of him. They have access to the same information, but he’s more adept at interpreting what he sees.
“Can you tell whether they landed or crashed?” China asks.
“No.”
“No?”
“I can guess.”
“Guess,” Jess says. That’s the second time in as many minutes that her comments have been reduced to single words. Being married to her, Mitchell knows that’s not normal. She’s keeping her opinions to herself. Whether that’s to appease China or because she feels the weight of uncertainty, he’s not sure. Guessing isn’t something Mitchell likes doing. His preference is to know. Guessing is grating on his intellect, but he accepts the need to arrive at a conclusion.
“Okay,” he says, swiping his hand across a hologram of the moon. His AI neural interface allows him to combine finger motions with basic neural reactions to control the view. His motion is as precise as any piece he played on the violin, and, like a musical instrument, the computer responds to him, longing to please him.
“This was our approach,” he says, swinging his other arm wide and rearranging the hologram, replaying their insertion into orbit around Nossos.
The view shows the highly elliptical orbit adopted by the Kelvin. The spacecraft spends most of its time well outside the radiation belts surrounding the gas giant Kreet. This allows quantum computational analysis of survey results to be conducted. These more sensitive processes are shut down when the Kelvin swings in close to the massive planet. The spacecraft itself, though, comes in around the moon Nossos at an altitude of barely five hundred kilometers, crossing from north to south, avoiding the gas giant and racing out to an apogee of almost a hundred thousand kilometers at the edge of its orbit. The moon itself is inside the radiation belt, so the Kelvin’s egg-shaped orbit has to run between the poles, skirting the planet’s radiation belt and shaving the edges of it while avoiding its deadly center.
“The Herschel set down in the northern hemisphere,” he says, answering her without answering her question.
On the hologram, the surface of the moon looks like an ice-skating rink after a speed racing session. Lines cut across the surface at opposing angles, crisscrossing each other and curling with the curvature of the moon. For the most part, the surface looks pristine, but there are sections where it appears blue and others that take on a ruddy, reddish-brown appearance that suggests the presence of organic molecules. No one speaks. The other crew members on the bridge turn toward him, wanting to hear his analysis.
“If I compare Nossos to M3, there’s a distinct lack of cratering. It’s not that there haven’t been impacts on Nossos but that the tidal flexing is forming cryogenic geysers that recoat the surface—kinda like a snow machine at a popular ski run.”
“But the lines?” China asks.
“The cracks,” Jess says.
“Nossos is in resonance with the six closest moons in orbit around Kreet. They all tug on each other, and Kreet itself is squeezing them. It’s a bit like rubbing a racquet ball between your palms to warm it up. That stress cracks the icy shell, allowing geysers to form, but more importantly…”
“More importantly?” Jess asks as Mitchell brings up another hologram.
“It gives the moon the equivalent of tectonic plates. But these aren’t slabs of rock rising up on magma as we find on Earth—they’re ice floes floating on a subsurface ocean.”
“How thick is the crust?” Jess asks.
“It varies… In the southern hemisphere, where the surface is more pristine, only about 15 klicks. Where they set down, I make it about 30 klicks.”
“So it’s thick. Damn thick,” China says.
“Whatever life is down there, it’s sealed under roughly 18 miles of ice.”
“And that orange smudge?” Jess asks, pointing at a region near the equator of the moon.
“What you’re seeing there looks like a streak, but that’s about the size of New York City.”
“What is it?”
“Ah, the undulating icy terrain suggests this is an overturned section of the crust. We get folds and fractures like this on Earth, but not on this scale.”
“We don’t?”
“No. What you’re looking at there is the underside of the ice.”
“The underside?”
“It’s flipped. Icebergs do this in Antarctica when they break off from vast ice shelfs. They’re stable while they’re part of a glacier, but when they hit the open ocean, they’re top heavy, so they flip.”
“So that’s what it looks like beneath the ice.”
“Yes.”
“But how did it flip?” Jess asks. “There’s no open water.”
“No, but this moon is being squeezed. Most of the time, geysers will relieve the pressure, but occasionally, the ice is going to fracture and become upended.”
“And the Herschel?” Jess asks, returning to the original question. “Did it crash or land?”
“It landed,” Mitchell says. “At least four times.”
“What?” an astonished China says. Her eyes go wide.
Mitchell uses hand gestures to zoom in on a variety of areas, including the overturned orange ice. He brings each of them up. The similarities in the images are apparent.
“Look at the circular scorch marks, the smooth melt in the middle. I can’t tell you the order, but they touched down at two points in the south, once on the equator, and then finally settled at the base of this granite mountain in the north, but what’s really strange…”
“What?” Jess asks.
Mitchell enhances the magnification. “What’s crazy is they set the Herschel down on its side. Instead of landing in a return-to-orbit configuration, sitting on their engines, they laid the craft down long ways.”
“Why would they do that?”
“I dunno.”
China asks. “What are we going to do?”
Jess tightens her lips. Mitchell can see conflict in the hard lines on her face. She doesn’t want to say it, but she does. “We have to go down there.”
He grinds his teeth. Mitchell doesn’t want to contradict her, but he can’t sit by and can’t say nothing.
“I don’t know. We shouldn’t rush this.”
“Rush this?” Krish says, looking at him as though he were mad, as though he were the one breaking protocol. “It took eleven years for us to even learn there was a problem with the Herschel. Then, our flight build took another five years. And we’ve just spent twenty-two years getting here! From their perspective, we’re hardly rushing.”
China says, “If we’re not going down there, what’s the point of even being here?”
“Another month won’t hurt.”
“A month???” Krish says in alarm.
Jess is quiet. Her nostrils flare. She’s angry with Mitchell. She’s the captain, but she’s also his wife, and for now, he’s ignoring her authority as mission commander. He’s contradicting her.
“The Seattle Proto—”
“Seattle, my ass,” Krish says, also getting angry. “That’s bullshit, and you know it.”
“Whatever’s down there—”
“Is probably harmless,” Krish says, cutting him off. “We don’t need to be afraid of the dark.”
That there’s no debate between the crew is telling. They all know the Seattle Protocol. The concept was drummed into them back in Houston, but they seem happy to ignore it out here in orbit around Nossos. Mitchell shouldn’t have to mention the bio-isolation protocol—it has to be on everyone’s mind. That they’re avoiding it is worrying. They’ve got cabin fever. Like Neil and Buzz on the lunar surface, they can’t stand waiting around. They want to get on with things, only this could be a fatal mistake. Is Mitchell being too risk-averse? Is he being too conservative?
For the first time, Dimitri cuts in. He points at Mitchell and says, “He’s right, but…”
“But?” China asks.
Dimitri points at Jess, adding, “She’s also right.”
“Hang on,” China says. “They’re contradicting each other. They can’t both be right.”
“Oh, but they are,” Dimitri replies. Mitchell likes his style. He’s confusing the argument, and that’s slowing down the discussion. The Russian is taking control of the conversation with a contradiction, which Mitchell finds curious.
“Explain,” Jess says, folding her hands over her chest. She doesn’t look impressed.
“Exposing ourselves to an unknown exobiosphere is risky. We have no way of knowing what the impact will be at a cellular level.”
“So he’s right,” China says, pointing at Mitchell.
“But we can’t leave them down there,” Dimitri says. “It makes no sense to come all this way only to abandon the crew of the Herschel.”
“So she’s right,” China says, pointing at Jess.
Dimitri says, “And Krish has a point. In all likelihood, the two biospheres won’t overlap. They may not even notice each other. This happens all the time on Earth.”
“It does?” Krish asks.
“It’s called neutral coexistence,” Dimitri says. “As an example, algae relies on photosynthesis while deep sea microbes use chemosynthesis. As there’s no competition for resources, there’s no conflict between them. Their cellular processes are so entirely different they don’t interact at all.”
Jess addresses Dimitri, asking him, “So you don’t think there’s a danger?”
Mitchell can’t remain quiet. “Something went wrong down there. Until we know what, we should stay up here.”
Krish disagrees. “If we stay up here, we’ll never know what happened down there.”
Dimitri ignores both of them. “You have to understand—our metabolic needs are so vastly different, it’s unlikely our two biospheres would overlap. They thrive in complete darkness under pressures that would crush our spacecraft like an empty Coke can. Our cellular processes are going to be entirely different. And there are miles and miles of ice between us and them. We should be cautious but not worried.”
Jess says, “And as science officer, you’re sure about this?”
“I am. When the Herschel collected samples in orbit, they sent the results to Earth. Everything was long dead. Nothing survived outside the ocean, and we’re not talking about macroscopic creatures. Their microbes died. Ours can survive a hard vacuum. Ours can be revived after decades in space. Theirs putrefy within hours.”
China says, “So the odds are in our favor.”
“Hang on,” Mitchell says. “That’s bad. That’s worse. You know that, right? This isn’t about who has the better odds of survival—our microbes or theirs. It’s about avoiding contamination. If our microbes dominate theirs, that’s really fucking bad. This isn’t just about protecting us. We need to protect that habitat as well.”
“Mitchell, please,” Jess says, wanting to be heard.
Krish points at the holographic image of the Herschel half-buried in a snow drift. Ice clings to the darkened windows. The landing gear is hidden from sight. “In theory, you’re right. We should avoid contamination. In practice, it’s already happened.”
Dimitri says, “Any contamination occurred almost forty years ago.”
“We don’t know what happened down there,” Mitchell says. “We need more time. We need to learn what we can from up here.”
“Mitch,” Jess says, staring him down.
Mitchell won’t be silenced. “The question is—”
Dimitri cuts him off, addressing the others as he says, “The real question is—who’s the captain of the Kelvin? Who do we listen to? Him or her?”
Mitchell is enraged. Dimitri’s making a calculated comment to play him off against Jess. The answer is obvious—beyond question. NASA established a chain of command well before launch. Not only is Dimitri confronting and sidelining Mitchell’s concerns, but he’s also undermining Jess. Debate is healthy, but Jess has the final say. Mitchell accepts that. Dimitri, though, is using their disagreement to undermine Jess and her authority. Mitchell’s seen this before, back in training. There were times when Dimitri let his prejudice slip. He doesn’t like taking orders from a woman. Leadership should be based on what’s between someone’s ears, not what’s between their legs, but the sexism of a hundred thousand years won’t be quelled by a mere eleven light years.
Mitchell grinds his teeth. His nostrils flare, but he contains his anger.
Dimitri’s driving a wedge between them. Mitchell struggles with breaking rules. He’s a boy scout at heart. Jess jokes about him being on the autistic spectrum, but barely. Mitchell shies away from such distinctions as neurodivergent folk have enough challenges without everyone claiming some quirk of theirs brings them into the fold. Dimitri, though, has sensed his discomfort with violating the Seattle Protocol. He’s counting on him sticking to his principles, as that puts Jess in an awkward position.
“Fuck it,” Mitchell says. “She’s the captain. If she says we need to go down there, then suit up. We’re going downtown.”
Mitchell doesn’t know what Dimitri is playing at, but he won’t be his pawn, pushed around the board and sacrificed for the queen. From the look on Dimitri’s face, though, it seems as though Mitchell has played right into his hands as the older man lets a slight smile escape from his lips.



Macaroni & Cheese
Jess fusses with a packet of freeze-dried macaroni and cheese—only there’s no macaroni and no cheese. The bio-fabricator takes algae strains and uses them to 3D print food, forming similar shapes and a reasonable facsimile of taste. Once tepid water is added, the pasta feels rubbery. To Mitchell, the texture is slimy. The fake cheese smells like old socks.
When it comes to interstellar spaceflight, bacteria, yeast, fungi, and mold are ideal cargo as they’re almost non-existent when it comes to weight, and they’re easy to coax into reproducing in astonishing quantities. Cheese is an easy target for the bio-fabricator. The machine does a reasonable job of transforming gelatinous algae into something that equates to a brie. Cheddar is more difficult. The machine gets the taste right but not the texture.
Jess is avoiding Mitchell. Not physically, but she’s fussing around to avoid a conversation that’s inevitable. She stirs a plastic spatula in the neck of the sealed plastic container, mixing warm water with the macaroni and cheese without blobs floating out of the packet.
As usual, Mitchell’s distracted. His mind is running at a million miles an hour, wanting to rethink the challenges they face and find solutions. That’s him. That’s what he does. He’s an engineer at heart—a problem solver. Even when there’s no answer, no point of reconciliation, no way to fix something, his mind demands that he try. Jess has talked to him about accepting reality, telling him that not everything can be fixed.
Krish and China are on the bridge running their quantum analysis now that the craft is sailing back out into deep space. They’ve got time on their side.
Orbital mechanics are a trip. Johannes Kepler first figured out the basics in 1609, before the King James Bible was first printed, back when horse-drawn carts were the main means of transportation and people were still being burned at the stake for heresy. Over five hundred years have passed, and still, Kepler’s laws of planetary motion rule the heavens. Johannes Kepler couldn’t have imagined the crew of the Kelvin soaring out into deep space using his understanding of the universe in the same way a sailor is guided by the prevailing winds and ocean currents.
Kepler’s second law is simple enough to be boring. It may seem insignificant, but it’s not: orbits sweep through equal areas in equal time. But the keyword is area, not line. Orbits follow a curved line, forming an ellipse in the shape of an egg, but it’s the area they cover that’s important, not their path through space.
In essence, when the Kelvin is soaring in close to Nossos, they’re racing along at a phenomenal speed, passing over the Herschel in mere seconds and spending only 15-20 minutes close to the surface of the moon. Then, when they swing out wide, going deep into space, passing beyond the radiation belts of the gas giant, their speed dwindles. They dawdle through apogee—the farthest point of their egg-shaped orbit. And yet, if the area between them and the tiny moon was mapped out in equal intervals of time, they’d cover the same area in each portion of their orbit. It sounds counterintuitive, but their varying speed ensures they cover exactly the same area in the same amount of time regardless of whether they’re in close or out far in the distance.
It reminds Mitchell of the skateboard park near his home as a kid. If he started up on the rim with a gentle push, he’d race down into the bowl, loop around the center and then slow down as he rose up the other side of the concrete, swimming-pool-like bowl. If he turned back, he’d speed up again. He didn’t know it at the time, but he was experiencing Kepler’s Second Law of Planetary Motion with his rickety old hand-me-down skateboard effectively orbiting the drain at the bottom of the skateboard park. Krish and China may not appreciate why they have so much time before the next flyby, but Mitchell is astonished that a 16th-century teacher who dabbled in astrology, born and raised in the Free Imperial City of Weil de Stadt in the Holy Roman Empire that would one day become modern Germany could figure this out with the kind of telescope that wouldn’t even be suitable for watching birds.
Jess says something as she mixes the fake cheese, but he’s daydreaming. The smell of the artificial cheese reminds him of pizza. Mitchell’s brother once asked him about it while they were having dinner at his home in Chicago. To demonstrate, Mitchell asked him to cut a pizza into equal pieces, but instead of cutting through the center of the pizza, he had to use a point near the edge. Those pieces on the near side ended up being broad/wide slices, while on the far side of the pizza, they were narrow and thin, but they all ended up roughly the same. The kids, though, didn’t agree. They wanted the long, floppy, narrow slices so they could roll them up. The real takeaway wasn’t how orbital mechanics can be described with pizza but rather how much kids and adults both love playing with their food.
“Do you want pepper?”
“Huh?” he says, being distracted as usual.
“Salt? Pepper?” Jess asks. Seasonings are deceptive in space. There’s something about the dry air in the cabin, the low pressure and weightlessness that makes everything taste like cardboard. Chilis are good, but subtle flavors are lost.
“Umm… Sure.” He pauses. There’s tension in the air. He can feel it in the way she moves, the way she floats before him, the lack of eye contact.
Mitchell asks her, “Do you want to talk about it?”
Floating inches from him in the tight confines of their cabin, she hands him the packet of macaroni and cheese.
“Sure. Let’s talk.”
Implicit in her words is the desire to talk and not yell. She’s been bottling up her concerns. There’s no anger in her words, but neither is there tenderness. She’s trying to be kind, but the unresolved tension between them is brewing like a storm.
“I’m sorry,” he says. And he is. He knows what’s bothering her. Even though they’ve only been married for eight years, they’ve figured out how to navigate each other’s emotions like flights between the seventy-odd moons of Saturn. From his perspective, a quick apology is always a good start. It gets him to swallow his pride and push aside his ego.
“You,” she says, tapping his sternum. In weightlessness, he drifts backward in response to her touch. “I need you to be with me. I need you on my side.”
“I know. I know,” he replies, breaking eye contact.
“I can’t have you undermining me.”
His head drops.
“They look at me, and they see a captain. They look at us, and they see a husband and wife. And they can’t reconcile the two. They see me in two contradictory roles. Am I a leader, or are you leading me?”
Mitchell nods.
“You can’t waver on this,” she says. “You either need to be behind me or not. You can’t pick and choose your moments.”
“Yeah,” he says sheepishly.
“Look, I know it’s difficult.”
“It’s not difficult,” he says. “Partners, right? Only the partnership is lopsided. We’re equals, and yet we’re not.”
“No,” she says. “We’re not.”
“Not with you as captain.”
“You said this wouldn’t be a problem.”
“And it’s not. Not for me,” Mitchell replies. “It’s just…”
“It’s just what?” Jess asks. Neither of them has opened their plastic pouch full of faux macaroni and cheese. The packets float nearby, slowly drifting away, turning slightly with the breeze coming from the vent.
“You and I. We can talk openly, right?” he says.
“The Seattle Protocol?”
“Yeah, it’s kind of a big deal.”
“I know.”
Mitchell asks, “Why aren’t we following it?”
“We’re eleven light years from Earth. That means we’re twenty-two years away from any kind of response or direction from mission control. If we broadcast the problem now, we’d be in our fifties before we heard back from them. We have to make our own decisions.”
“I get that,” Mitchell says.
“Am I worried about contamination? Yes. But we’re not contaminating that environment. The Herschel has already done that, so for us, the Seattle Protocol is a moot point.”
“But any contamination…”
“You said it yourself. There are 18 miles of ice between us and them.”
“Something went wrong down there. They may have come in contact with ejecta from the ocean—microbes that lay dormant in the ice until they were warmed.”
“We’ll take precautions,” Jess says.
“They took precautions,” Mitchell says.
“Look, I get it,” she says, taking his arm. Her fingers are warm. “You’re being cautious. And I understand. I do. But we’re here to provide assistance and aid. We can’t do that from orbit.”
“We could send down robots.”
Jess pulls a face. “You know that won’t work.”
“Why?”
“Well, for a start, it complicates your Seattle Protocol. It’s a helluva lot harder to decontaminate a robot with thousands of moving parts than it is a spacesuit—so if contamination is your concern, we will contaminate them. And then there’s their effectiveness. Robots are good for exploration, good for getting into tight spots, sampling and chem analysis, but they’re not flexible. They can’t respond like a human, and you know it. And us. We’re looking for survivors. They could be injured, crippled, or in suspended animation. I mean—it’s been almost forty years. Forty fucking years. What would you be doing after forty years? You’re in a dead spacecraft. And a robot breaches your airlock and shines a light in your eyes. How are you going to react? What are you going to say? What are you going to do?”
Mitchell purses his lips. She’s right. He nods. He knows what she’s about to say. Her conclusion is obvious—logical. There’s really no argument.
“We have to go down there.”



Descent
Mitchell is quiet. He’s sitting in the cockpit of the shuttle, reviewing the flight plan for landing, listening to chatter in the cockpit. Using his AI-enhanced neural interface to check, double check and triple check details, drilling into system metrics. In front of him, Jess and China are in the pilot and co-pilot seats. He’s facing side-on to the hull, working on an array of computers. As both navigator and engineer, his role is to ensure a smooth flight, but Jess and China will do the actual flying. His seat will swivel around once they’re underway so everyone’s facing in the same direction, experiencing the same g-force loading.
Krish and Dimitri are sitting in the cargo hold behind the open cockpit. Crates have been locked down behind them. Canvas bags have been strapped to the walls and ceiling, cramming them in. They look like they’re sinking into bean bags. Every inch of the shuttle has been packed with medical equipment, life-support parts, generators, fuel cells and genetic supplies. There are even a couple of robotic crawlers to carry around supplies on the surface. They’re only a few feet in height but can carry several tons over rough terrain on steel tank tracks.
Over the past day, while interacting with the rest of the crew, Mitchell’s been careful to show unwavering support for his wife as the captain of the Kelvin and overall mission commander. And the others, they know. They’re not dumb. He can see it in their eyes and the way they respond to him. They know he disagrees, but they’ve won—they’re about to set foot on an alien world with an actual, living biosphere. It’s the holy grail of space exploration. It’s what they’ve all dreamed about. And it’s the real reason they volunteered for the Kelvin. Yes, they’re on a rescue mission. Yes, the goal is to resupply and outfit the Herschel, but they all want to walk on a moon that has contained exo-life for hundreds of millions, if not billions, of Earth years.
Mitchell bit his lip when Jess announced they were all going down to the surface, but she’s right—they have a clear mission. And who would she leave behind? Who doesn’t want to walk on the ice of an alien moon? China was the only logical choice, as she could fly both the Kelvin and the spare shuttle, but the automated systems can take care of any orbital adjustments. At a guess, Jess didn’t want to separate China from her husband or the historical significance of the moment. It was a crew morale decision rather than a technical or strategic one.
Mitchell decides he’s too damn conservative and risk-averse. The risks are real, but they’re just that—risks. They’re potentially negative outcomes with probability weightings. Dimitri and Krish are right. The chances of adverse reactions are small. And they have monitoring equipment to measure things like biological contaminates as well as toxic material in the environment. Hell, lunar regolith is lifeless but hazardous. The fine dust on the moon’s surface can cause silicosis, damaging the lungs, but the risk can be mitigated. And that’s the thing with risk—it needs to be managed, not feared.
As they’re suited up for orbital insertion, Jess speaks to him over the radio even though she’s just a few feet away in the cockpit.
“How are we looking, Mitch?”
“Ninety seconds out,” he replies, not that he needs to say anything as Jess is looking at the same automated flight path, describing the same deorbit burn. The Kelvin has already flown over the Herschel for the fifth time since they arrived in the system and is rounding the small moon again, about to race out into the darkness and soar beyond the radiation belts of the gas giant. Their first burn will be to leave the Kelvin’s orbit and circularize. Then, they’ll conduct a retro-burn directly opposite the point where they want to land. They’ll be on the far side of the moon when they fire their rockets to slow down. And like a meteor, they’ll light up the night, blazing a trail through the darkness, falling in toward the moon. Gravity will do the rest.
“Thirty seconds… Twenty… Ten…”
The actual separation and flight path are managed by artificial intelligence to ensure precision. Jess is there as a backup in case anything goes wrong or anything unforeseen arises. China is there to be a second set of eyes. Her role is to take care of any incidental issues that might come up and allow Jess to focus on the flight.
The first burn is smooth. Looking out through the cockpit windows, it seems as though it’s the Kelvin that’s accelerating, racing away from them—such is the contradiction of relative motion.
The massive interstellar vehicle looks old. Dark lines run the length of its hull. The last time Mitchell saw the Kelvin from outside was twenty-two years ago. Back then, the stainless steel glistened in the light of a radiant sun. Now, it looks dull and worn. Most of the wear is from interstellar dust scraping along the hull as they tore through space at half the speed of light, but there are dark scorch marks down by the engines.
As the Kelvin entered the Ross 128 star system feet-first to slow down, it was the engine bay that took the brunt of the stellar flare. Molten droplets of plasma have recombined and solidified, cooling like lava. Their blackened remains coat one side of the hull near the engine bay, leaving streaks running along the metal. Mitchell ran all the standard checks and stress-tested the engines before their insertion burn around the gas giant Kreet, but he should have conducted a visual inspection of the hull. Seeing the slag and various melted panels, he realizes how lucky they were to survive. If the others notice, they’re choosing to remain silent.
“And we’re away,” Jess says, probably more for the flight log than any of the crew.
Like the Herschel, the Kelvin automatically transmits log files back to Earth. The public is interested in videos and images, but not NASA. Mission control engineers are interested in raw data, revealing the health of the spacecraft. The shuttle will be relaying its logs through the Kelvin and on back to Earth. In just over a decade, someone in Houston is going to hear those few words spoken from a speaker.
“Looking good,” China says, scanning the metrics pouring down her screen. Mitchell’s quietly monitoring the same systems. The shuttle’s engines, though, are conventional methalox, so they’re much simpler. The chamber pressures are several orders of magnitude lower than the antimatter rockets. 
“And the landing site?” Jess asks.
Mitchell knows she’s asking for a weather report. “Pressure is 200 millibars at negative forty. Wind speed is fifty kilometers an hour with gusts up to eighty.”
“And at altitude?”
“Highly variable. In the various thermal layers, it can be anywhere from zero to two hundred, switching back and forth.”
“So we can expect turbulence?”
“Yep.”
“Fun,” China says, grinning from behind her open visor.
The crew are wearing environmental exploration suits. These differ from spacesuits in that they’re designed to be worn for days on end on a planet. There are one-way ports allowing for food and water, although NASA’s definition of food is generous. Protein bricks are as hard going in as they are coming out.
The environment suits have a waste management system designed to collect feces and urine. These are then dried and desiccated, being transformed into cubes of waste that can be extruded into sterile plastic before being dropped out the back of the life support unit. Watching an explorer discard waste is like watching a robot shit bricks.
In theory, they’re operating within the Seattle Protocol, but the reality is the interior of their shuttle is crawling with Earth’s microbes. Each breath they take with their visors open allows moisture and bacteria to circulate. They’ll exit through a sterile airlock, passing through a jet wash of disinfectant and a UV light, but they will still take microbes with them. Mitchell’s more concerned with what they bring back through the reverse process. He’s worried that’s how the Herschel became compromised.
They’ve inserted into the dark of night on Nossos. The gas giant looms large out of the window. Storms rage in the clouds. Lightning crackles. Kreet is angry—violent. The moon, though, looks sedate. Dark cracks seem to creep across the ice. It’s an illusion based on the relative motion of the shuttlecraft, but Mitchell can’t help but feel as though the moon is alive. The cracks seem to follow them, tracing their descent. Starlight creeps over the horizon. Dawn breaks as sparks begin trailing past the windows. Their deorbit burn has put them in the grip of the moon’s gravity.
“And we’re committed,” Jess says, noting that the shuttle has passed the point of abort. Up until now, they could have fired their rockets to return to orbit, but the plasma building up in front of their heatshields has reached the point where such a maneuver would tear the craft apart.
Jess’ comment is Mitchell’s cue to turn his seat in line with the others. Nothing else has to be said. He pushes away from the navigation console and the tracks on the floor automatically guide his seat into the correct position. A lock on the floor clicks, holding him in place.
A shudder comes through the craft. Gee forces build, pushing him back in his seat. His helmet presses into the headrest behind him. Mitchell grips the armrests. In front of him, streaks of light rush past the windows. Flames lick at the glass. Fire dances before them.
“Looking good,” China says, but she’s not looking out the window. Like Jess, her eyes are on her instruments.
Turbulence buffets the spacecraft as it enters the atmosphere, but neither the pilot nor the copilot is bothered by the shaking. Mitchell hates being compressed by the increasing gee force. Between that and the shudder that comes from high-altitude winds and the craft plunging through various thermal layers in the atmosphere surrounding the moon, it’s harrowing to go from weightlessness into a gravity well.
Jess has her hand loosely around the flight control stick positioned between her and China. Her fingers are wide, avoiding touching the grip. The stick moves under computer control, gently pressing against her palm, providing her with tacit feedback as the craft adjusts to the winds striking the wings. It’s as though she’s stilling a horse, as though she can feel the craft breathing.
One of the numerous scenarios in their flight training was reaction times. Most people have a neuro-muscle-motor reaction time of around 300 milliseconds. Baseball players average a blistering 200 milliseconds. Olympic sprinters can react in as little as 120 milliseconds. After years of practice and intense training, Jess has been clocked at 125 milliseconds, which would put her in contention for a gold medal in the 100 meters.
Mitchell can only imagine the mechanics of her mind. Her eyes refuse to blink. Her eyelids narrow, but her focus is so intense that she can’t afford the 3 to 400 milliseconds most people take to blink their eyelids. She has the discipline and training to hold her gaze until they reach the lower atmosphere, where she can relax. Mitchell has seen Jess blinking rapidly after finishing an emergency in a flight simulator back in Houston. Her eyes were red. She said the longest she’s gone without blinking is around twenty minutes. He struggles with twenty seconds. Right now, her mind is processing dozens of metrics on the screen in front of her. She’s ignoring the light show out the windows. She can feel the craft below her. She anticipates the motion of the artificial intelligence controlling their approach to the icy plains in the northern hemisphere of the moon. Her hand seems to twitch, but it’s moving in perfect sync with a flight control she’s barely touching. She’s mimicking the actions of the computerized flight system, mirroring them, in sync with them. Were they to deviate, she’d close her fingers around the control and ride the shuttle like a wild bronco.
China is just as focused. She speaks in what sounds like code.
“Plus nine forward. Forty-two starboard… picking up ionization on the hull… down eight. Plus five.”
China is verbally talking through slight variations from the flight path. These are expected. For Jess, they’re already in the past. She’s focused, but she looks relaxed.
“Coming around,” she says, taking control now that they’ve descended beneath the wispy cloud cover. “Turning north on 154.”
“Copy that,” China says. “We are two hundred klicks out and coming in at twenty thousand.”
Jess already knows this. China’s speaking for the benefit of the rest of the crew. No one responds.
Dawn is breaking on the alien moon. Their light-amplifying windows provide them with majestic views of Ross 128 breaking through the clouds. Forward-facing cameras give them shots of the terrain rushing by beneath them. In reality, the landscape would be reddish and dull, but the active windows and camera views make it appear as though they’re coming in over Antarctica back on Earth. Mitchell finds that ironic. They’ve come all this way to manipulate their view into looking like home.
A lone mountain range rises above the ice sheet. Black granite stands in contrast to the white ice. That’s their target. They’ll loop around in the atmosphere, shedding their speed before landing at the base of those mountains.
“And I’ve got the Herschel on screen,” China says.
“There’s a plateau to the south,” Jess says. “We’ll touch down at a distance of five hundred yards.”
Yards is an uncharacteristic slip by Jess. She should be using the metric system and describing the distance in meters. Mitchell knows his wife. This is the closest she’ll come to showing emotion during the landing. They’re touching down on an alien world. It’s okay to be a little excited—a little scared.
The shuttlecraft has delta wings, giving it some lift in the thin atmosphere, but its engines provide most of the control. As they approach the landing zone, Jess and China focus on their instruments. As they come in low, the distinction between the sky and the moon becomes a hazy blur of white, leaving them flying blind. Mitchell admires their professionalism to watch the radar and altimeter and not rely on sight. For him, the temptation would be too much and he’d sneak a peek.
Jess lowers the landing gear. Not only does this expose more of the airframe to the storm raging over the plain, shaking the shuttle, it also causes the noise within the cabin to increase. The sound of hydraulics deploying is unsettling.
China says, “Two-twenty. One-forty. Eighteen northeast.”
She’s reading off their altitude, airspeed and any shear as the winds push them sideways. Ideally, all of these numbers should reach zero at the same time.
“One-fifty. Eighty-two. Fourteen east.”
The shuttle is descending toward the icy plain, but their airspeed is too low. Were it not for the engines, they’d stall. Mitchell wants to call out and tell her to abort, but speaking right now would be the dumbest thing he’s ever done. She knows. Even though there’s no emotion in China’s voice, they all know.
On the screen, a blue crevasse passes beneath them. From up high, the plateau looks solid, but there are cracks and gullies scattered across the plain. They fly over a bluff followed by an outcrop of granite poking through the ice. Although it’s only a few feet above the surface, this is a mountaintop. In the low gravity of the moon, it reaches up for miles beneath the ice. The material stress and molecular tension differ between ice and stone, and that would have caused the cracks in the ice sheet. 
“Eighty. Sixty-five. Twenty southeast.”
They’re low. Damned, low—and too damn slow. Mitchell doubts they’re getting any lift from their wings. The standard approach is to glide and use powered descent only as a last resort, but Jess is bringing them in on their rockets, probably because of the erratic winds. If there are any issues with the engines, or if rocks are thrown up by the exhaust plume and strike the fuel lines or if one of the engines stutters and misfires, they’re a black smudge on the ice.
“The wind is all over the place,” Jess says, swinging the craft around and changing their heading.
“Looking for a clearing,” she says. Jess is burning through fuel. The radar in the shuttle is showing her subsurface features in the glacier, allowing her to find stable ground.
China says, “Twenty. Forty-four and thirty southeast.”
Twenty what? It’s irrational, but Mitchell wants to know if they’re talking about feet, meters or yards. Regardless, they’re so low he could jump into a snowbank.
“Got it.”
“Ten. Twenty and twenty south.”
“And we’re down,” Jess says.
“Zero and zero at fifteen south,” China says. “Copy down.”
There’s no cheering or celebrations. The first task is to prepare for immediate takeoff. Should the ice prove unstable, or some other problem arises, they need to be ready to return to orbit.
China speaks with clinical precision. “Fuel lines purged. Descent tanks discarded. Electrical is good. Radar is good. Flight is good. Ascent path is clear. Engines are primed. We are ready for liftoff.”
“Copy that,” Jess says while working on something on the screen in front of her. “Set the tanks to stir every twenty. Flush the lines of any vapor. Make sure the deicing circuits are running on the wings and engines.”
“Understood,” China says.
With that, Jess unclips her seatbelt harness and gets up.
The ceiling of the cockpit is covered in switches, nobs, dials and fuse arrays. In theory, the fly-by-wire system could die, and either Jess or China could still fly the shuttle under analog manual control. To be fair, the shuttle would handle more like a brick than a spacecraft, but it could be done. NASA doesn’t take chances as—eleven light years from Earth—chances could be disastrous. In practice, this means the cockpit is cramped and chaotic, with all the critical override systems within arms reach of the pilots. Jess crouches slightly to avoid bumping the low ceiling. The switches are protected with tiny cages and clear plastic covers, but knocking them with her helmet would be annoying. Her visor is up. She turns toward Mitchell. There’s a look of relief on her face, and she allows herself the indulgence of a smile.
“You good?” she asks him.
“I’m good.”
“You’re sure?” she asks, resting her hand on his shoulder. Mitchell glances at a thin monitor above the central console, acting like a rearview mirror, providing Jess and China with a view of the crew seats and cargo bay. He looks white. He’s as pale as a bed sheet. To his mind, it’s the introduction of gravity. Even at 1/3 what’s felt on Earth, blood pools in his legs. It’s the contrast with weightlessness. During the various burns, he was either in a crash seat or a pressure suit. Down here on the alien moon, the environmental suit lacks any pressure lining, but yes, he has to admit, he was on edge during the landing.
“Yeah. I’m good, Cap,” he says, acknowledging her concern.
“Okay, time to pressurize,” she says to the crew.
Following her lead, he puts on his gloves, slipping his fingers inside the tight faux leather confines. Aluminum locking rings halfway up his forearm click into place. There’s something cathartic about sliding the visor down and feeling the thunk as the locking ring around his neck automatically engages, sealing him in his suit. Air begins to flow automatically. The speakers in his helmet come on, amplifying the sounds around him. If he were in space, he’d be wearing a Snoopy cap, but in a gravity well, there’s no concern about loose strands of hair. The microphone built into the rim of his helmet will pick up on any words spoken, broadcasting them on the open channel.
The heads-up display on his helmet provides an overlay of his surroundings. For the most part, he ignores it, looking past the laser-thin lines and metrics providing useless details in typical NASA overkill. Neon names appear next to various switches and control panels as the suit’s internal artificial intelligence recognizes details within the shuttle: fuel pump, fire suppression, cabin pressure, forward radar, LIDAR. The internal temperature within the cabin is 75/24, being displayed in both Fahrenheit and Celsius. As he turns, the distance between him and the hull of the shuttle shifts from 1.7/5.5 to 2.8/9.2 meters/feet. Someone back at Houston figured details like these would be important, but to Mitchell, it’s a flood of information he doesn’t need—yet. There’s a system setting somewhere to switch to either US imperial or metric. He needs to turn that on to avoid the double-reporting.
Mitchell can see China looking at her wristpad computer. She’s scrolling through options on various screens. At a guess, she’s looking for fine-grain control. He simply presses a button on his wristpad and speaks. “Turn off augmented information.”
“Understood,” a woman’s voice replies, and the thin lines fade from sight along with the words overlaid on the various controls.
The light within the cabin dims and turns red. On one level, it’s to prepare them for the ambient lighting outside, but it’s also a visual clue to let them know the shuttle is depressurizing. The material on the arms of his suit crinkles. The pressure change is countered by an increase in internal pressure, keeping him alive. If he had his augmented reality switched on, he’d see the temperature plummeting.
The back of the shuttle opens. Although the spacecraft has an airlock, Jess has opted not to use it—yet another protocol violation he disagrees with. By leaving the internal door open, she was able to pack in more equipment. After a few minutes, the outer door opens. A brilliant blue light shines around the rim. In theory, this sterilizes anything going either way. In reality, microbes will escape in the minute folds of their suits.
Dimitri backs down a ramp, directing the automated sled behind him. Metal tracks crunch on the ice. The tractor is already loaded with essential supplies. They’ll need to make several runs to unload the shuttle, but they may not need everything. Once they’re inside the Herschel, the priority is to make contact with survivors and assess their needs. Secondary to that is retrieving flight logs and samples. Once they understand the damage to the craft, they’ll probably have to make a couple of runs into orbit to retrieve specific equipment.
As Mitchell reaches the ramp, a thin mist of disinfectant sprays from all sides, coating his suit and freezing in an instant. He wipes the thin layer of ice from his visor and steps through the blue sterilizing UV light and out onto the ramp.
Mitchell has disabled his visual augmentation on purpose. He wants to see Nossos and the gas giant Kreet with his own eyes. Call him old-fashioned, but he feels better able to understand the situation if he understands the environment.
It’s dawn. Landing at this particular local time was a deliberate decision on Jess’ part, as the long shadows act as navigational aids. They provided her with visual clues, giving her a second point of reference for her altitude. Given the white-out conditions, where the distant horizon seems to blend with the sky, it was a smart idea, guiding her in. Apollo astronauts did something similar, watching their altimeter along with the shadow of the lunar module out the window, knowing they’d touch at the same time as the altitude reached zero.
Ross 128 is behind the shuttle, sitting low over the moon, still in the process of rising from their perspective. Mitchell walks down the ramp. It’s not until he gets to the ice that he steps out of the shadow of the shuttle.
Nossos is desolate. The snow is blood red. It’s dark, tinged with the light of a distant red dwarf. Mitchell’s been to the red planet, but Mars is fundamentally different. Even though it’s further out than Earth, the sunlight there is comparable to an overcast day on Earth. Nossos is bathed in dusk by comparison.
Even with a thin atmosphere, reddish snow rushes across the surface, being blown by the prevailing winds and forming drifts. Looking down at his boots, they seem to disappear in the haze rushing across the ground.
Mitchell crouches. He reaches out with his gloved hand and picks up some snow. It’s as fine as flour. The intense cold prevents large snowflakes from forming.
The sky is black.
Mitchell’s seen pitch-black skies before on the Moon and on Vesta, but this is different. The ambient light is so low that there’s little in the way of glare coming off the ice. Out on the fringes, the horizon seems to blend with the sky. It’s as though there is no edge to the moon—rather, it slowly fades to black. The handful of clouds are wispy and sit high in the atmosphere, well away from the winds whipping across the plain. 
Kreet sits off to one side. Instead of curving beside the moon, it appears to lean over the icy plain, dominating one whole aspect of the sky, threatening to collide with them. Mitchell understands this is an illusion based on their latitude. Over time, the gas giant will appear to roll overhead as the moon rotates. Eventually, it’ll disappear as they face out into the dark void of space. Knowing this intellectually is one thing. Accepting it is another. It feels as though the moon is spiraling into the dark clouds on the gas giant.
China bounds up to him, gliding over the snow, with the wind pushing her on. She comes to a halt before him. She’s speaking.
“Oh,” he says, enabling comms on his wristpad computer.
“You are coming, right?” she asks, joking with him and pointing at Dimitri and Krish working with the robotic crawler. They’re heading across the plain toward the dark hull of the Herschel. Jess has a canvas bag slung over her shoulder. In the light gravity, carrying objects is easy. Mitchell grabs one of the medical crates stacked beside the shuttle’s ramp.
Their comms are set for “natural conversation,” meaning the distance between people is taken into account. In the days of old, someone talking over a radio would come through as loud at 5 meters as they would at 500. Sometimes, it was like they were screaming in his ear. These days, comms are set to graduate the signal up to 20 meters, meaning the faintest anyone will ever sound is if they were calling out from the room next door. Mitchell can hear Krish and Jess talking over the howl of the wind whipping by while China sounds crisp and clear next to him. And it allows for multiple conversations to be held on the same channel while still keeping everyone in the loop.
“Dimitri thinks we can open the airlock without cutting through the hull.”
“That would be good,” Mitchell replies, knowing that if they need to burn through the hull, it’ll be his job to run the oxy-acetylene torch and manage any decompression without it resulting in an explosion.
They bound over the ice toward the others, pushing into the wind. Their boots skip across the snow. In the low gravity, they bunnyhop. Each bound carries them easily six feet forward, but while they’re in the air, they’re blown back a little. 
The Herschel has landed close to a granite outcrop. From orbit, the mountain range appears further north. The spacecraft is in the open, resting on an icy incline that gives way to broken rocks scattered across the plain leading to the foothills of the nearby mountain range. Hundreds of columns of granite rise from the ice. They’re sharp and jagged. As they’re capped with snow, they would appear to blend in with the ice sheet from above. This is why Mitchell missed them. Black rock rises from the plain. Blue ice clings to the crags and pinnacles punching through the glacier, with several vents looking volcanic in origin. Bits of scoria lie buried beneath the ice, marking the site of a minor eruption. The geology of the region is confused. It’s like nothing he’s seen on Earth. It’s as though gigantic claws have burst through the ice.
The Herschel is intact. Snow has piled against the hull, forming a drift, burying the windward side. On the leeward edge, the wind curls over the hull, keeping it clear except for close to the ground. Icicles cling to the metal.
Like the Kelvin, the Herschel was designed primarily for spaceflight. It has limited capability for planetary missions. The Herschel has two shuttles, which were probably used numerous times before the decision was made to set the craft down on the ice.
Mitchell’s surprised they moved the Herschel four times, but the scorch marks are too pronounced for shuttles. He would have left the interstellar craft in orbit. Setting it down once would have been risky and would have irradiated the local area with gamma rays, sterilizing the environment for several hundred yards—although maybe that’s not such a bad idea. The antimatter engines are more than capable of bringing the craft in for landing, but the Herschel has landed horizontally instead of resting vertically on its engines. To pull that off, they would have descended vertically and then performed a bellyflop close to the surface. They must have used the attitude thrusters and docking engines, possibly even the reaction control thrusters, to provide stability. It would have been dicey. Mitchell would have to run the numbers, but they would have been firing their maneuvering jets at close to capacity. And there would have been a margin for error. A clogged line or disruption to the flow of fuel would have caused them to crash on the surface.
Someone really wanted the Herschel to set down on the moon. At a guess, he figures it was a practical decision, but it had to have been made before they suffered their systems failure. At some point, they decided they were going to stay in the planetary system and needed a base. The Herschel provided them with shelter, power, electrical systems, life support, hydroponics, fresh water and sewage management—everything needed for a lifetime of study, but it was a damn big call to make. And why didn’t they inform mission control? How long after they set down did they suffer a systems failure? Or has Houston got it all wrong? Did they suffer a series of failures over a period of time, forcing them down? Comms were knocked out along with sensors on at least four of the eight decks, but the order in which this happened isn’t clear. It could have unfolded over time. What the hell happened to the Herschel?
China seems to be able to read his mind.
“Are we seriously expecting to find anyone alive in there?”
“I dunno,” Mitchell replies.
The others can hear their conversation, but as they’re still lagging behind the tractor, they’ll sound distant. No one else responds. They must all have their doubts.
Ahead, Krish has a blow torch out. He’s melting the ice on a set of scaffold stairs that have been erected beside the hull, leading up to the hatch in engineering. He clears away enough snow and ice to reveal the tread on the stairs and proceeds up. Ice clings to the edge of the spacecraft, hiding the hatch. The brilliant yellow flame reaches three feet in length. The ice melts. Water runs over the hull, refreezing within seconds. Krish is methodical, working from high to low, using gravity to clear the hatch, leaving the metal looking pristine.
Dimitri unloads the tractor, stacking crates on the ice beside the stairs. Jess stands off at a distance, peering along the hull. Several darkened windows look out over the landscape. She’s watching Krish while keeping an eye on the windows. There’s no light.
Over the radio, Krish says. “Hatch is clear. I’ve run a power cable up from the generator. Do you want me to open it?”
“Not yet.”
China and Mitchell join Jess. As they’re within a few feet, they remain quiet, not wanting to interrupt the conversation.
Jess says, “Knock first.”
“Knock?”
“You know,” Jess says, holding up a gloved fist and mimicking the action. “Like back on Earth.”
“Okay.”
Krish knocks the butt of the blow torch on the hatch. He strikes the metal hard, sending three loud clangs through the Herschel.
There’s no reply.
Seconds pass.
Krish looks at Jess. She nods, signaling for him to knock again. Before he can react, the spacecraft comes alive.
Nossos may have a thin atmosphere, but it has a mix of nitrogen, oxygen and carbon dioxide—and that allows sound to travel. With the wind whipping past their legs, dragging fine snow across the ground, there’s a constant hum coming through their suits like the sound of sand cascading down a dune. Out of nowhere, there’s a crack like that of ice breaking. Lights flicker within the Herschel, shining out onto the ice. Something’s alive inside the craft, but it doesn’t sound human.
Metal groans.
Snow drifts slide from the roof of the spacecraft, sending a plume of fine white powder into the air. Everyone steps back, not that it will make any difference.



Ghost Ship
Dimitri drops the box he’s holding. In the low gravity, it drifts to the ground like a tissue released over a balcony.
Krish staggers back from the airlock on the Herschel. He trips and falls, but in 1/3 of the gravity experienced on Earth, he has plenty of time to grab the railing. He backs away from the spacecraft without taking his eyes off the airlock.
China crouches. Whether she’s consciously trying to make herself small or simply afraid is impossible to tell. As all of their spacesuits are white, she seems to meld with the ground. The wind whips past. The driven snow curls around her, rolling up over her shoulders and obscuring her from view. It’s as though the visor of a helmet has been set in a snow drift. She’s a bump on the icy plane. The storm rushes past. Snow trails behind her.
Jess raises her hands on either side of her helmet. She’s trying to touch her own hair, something she does when stressed. Far from reaching the thin strands of her blonde hair, all she can feel is the smooth sides of the aluminum alloy and composite materials protecting her from the harsh elements. Her fingers splay wide. They close into fists held where her ears would be, grasping at golden locks hidden behind her helmet.
The sound fades like the ringing of an old church bell. The lights within the Herschel go out.
Mitchell’s only thought is to protect Jess. She doesn’t need protection. She hasn’t asked for his help, but there’s something primal in him that demands he respond. He’s being irrational. He’d never forgive himself if something happened to her when he could have helped—but what can he actually do? There’s nothing he can do that she can’t. Perhaps just being there will be enough. With everyone else retreating, Mitchell bounds forward. He slips on the ice. Most of the surface is packed with snow, but occasionally, there are clear patches of ice swept clear by the wind. They’re slick, but not because they’re wet, because they’re astonishingly dry. Waving his arms around, it’s all he can do not to fall to the ice as he skids slightly past Jess. He comes to a halt and turns back toward her. She looks somewhat befuddled. His response must seem comical compared to everyone else.
Mitchell wants to say, “Are you okay?” But that’s cliché and, as everyone else is listening in on the channel, overkill. She’s fine. He can see that.
Krish backs up over near them. Dimitri comes over. China follows them. The wind howls around them, making Mitchell doubt what he heard.
Jess asks her crew, “What are you thinking?”
“Weird as fuck,” Dimitri says, beating Mitchell to that comment.
“Are we really going in there?” China asks.
Jess ignores her. She turns to Krish, saying, “I want that airlock open.”
“You’re not serious,” China says.
“I’m entirely serious,” Jess replies.
“Aren’t you…,” China pauses. “Scared?”
“We’re a highly-trained, disciplined NASA rescue crew. We’re not afraid of things that go bump in the night.”
“But—”
Mitchell feels compelled to support his wife. “But nothing. You wanted to come down here. Well, there it is—the Herschel. There’s nothing about this that defies reason. Whatever that was, there’s a logical explanation for it.”
Jess completes his point. “And we’re not going to figure that out standing around here in the snow and ice. Krish, get that airlock open.”
“Copy that.”
Krish drags a thick, black cable up the stairs. He twists the connector into a port beside the airlock, providing it with external power from their portable generator. Dimitri finishes unloading the tractor, but he never turns his back to the Herschel. It’s always there in his field of vision.
Jess says, “Krish and I will make ingress. We’ll make contact with survivors while you and China remain in the airlock to assist us as needed. Dimitri will stay out on the ice.”
“Understood,” is the reply over the radio from Dimitri. As he’s furthest away, he’s speaking for all of them.
Based on their training, Mitchell recognizes how Jess is adopting an emergency ingress procedure, splitting the crew into three distinct teams. She and Krish make up the exploratory team. He and China are the reserve. Their job is to rescue the rescuers if anything goes wrong. Dimitri is acting as the contingency. He’s been deliberately left out on the ice. If anything happens to the two teams, his job is to get back to the shuttle and get the hell off the moon so Houston has at least some idea about what went wrong eleven light years from Earth. Splitting couples is a standard operating procedure as it avoids emotional attachments that blur decision-making. She’s running this by the book.
The door to the airlock opens outward, swinging on a hinge. Jess, China and Mitchell join Krish on the scaffold landing outside the airlock. They step into the darkness. Although there’s no ‘up’ in space, vessels like the Herschel and the Kelvin accept ‘toward the bow’ as ‘up’ and orient everything in light of that. When they’re under acceleration, this makes sense, but even when they’re weightless, there’s logic to having a consistent sense of ‘up’ within the various floors in the ship. Even when astronauts can perform summersaults and walk on the ceiling, having a preferred direction for ‘up’ avoids confusion—and nausea. With the Herschel lying on its side, ‘up’ has become sideways, and some of the equipment mounted on the walls now appears on the ceiling and the floor. Given that the crew of the Herschel has been on Nossos for almost three decades, Mitchell expected them to realign access points to fit spacesuits and helmets, hanging them on the new walls. Instead, they have to step over their bulky frames lying on what is now the ground to enter the airlock.
Mitchell understands why the Herschel was positioned sideways. Even though gravity is low, standing the spacecraft up raises its center of gravity. Were that to shift due to high winds or the ice sheet tilting, the spacecraft could topple. It also makes ingress and egress simpler from the various hatches lining the hull. They all open out onto the ice at a height of about six feet. That they’re accessible suggests the placement of the Herschel was exact rather than haphazard or accidental. As the basic shape of the spacecraft is a cylinder, the hatches could have ended up on top of the craft or buried beneath it.
What was once the wall of the airlock is now the floor. They step over canvas bags protecting helmets and life-support units still strapped to the old wall. Even more disconcerting is looking up to see control panels out of reach above them next to more helmets and backpacks.
With their helmet lights on, they move around the airlock. China closes the outer door, sealing them within the ghost ship. Krish cycles the lock.
“What are we dealing with?” Jess asks as Krish interrogates the airlock computer using his suit’s AI.
“These are preliminary readings,” he replies. “But the temperature, pressure and atmospheric composition within the Herschel are all nominal. I mean, it’s cold but livable. And the air is breathable.”
Lights flicker as they come on, which is strange for LEDs and suggests there are intermittent issues with electrical power. The air pressure builds around them, causing their suits to crinkle.
As ultraviolet light isn’t visible to the naked eye, the lighting on all six surfaces within the airlock turns a bluish-purple, indicating that they’re being bathed in UV to kill any alien microbes. Jets of steam rush out of one wall. The vapor is drawn away by the other wall. Normally, this would come out of the floor and return to the ceiling, but the craft’s orientation is sideways. A whirlwind of dry air circulates, causing moisture on their suits to evaporate. The tiny drops on Mitchell’s visor are blown to one side and disappear.
The internal indicator shifts from red to blue and then green as the airlock pressurizes, cleans and sterilizes their suits. Once the internal sensors are satisfied, the green light glows bright, indicating they can depressurize their suits and remove their helmets, but that’s not happening.
“Wait here,” Jess says, turning to look at Mitchell. He nods.
Krish looks at her. She tips her helmet. Without saying anything, he opens the internal hatch door by pulling down a metal handle. There’s a slight pop as the air pressure on both sides equalizes. Krish pries open the door. It’s dark inside the Herschel. A light mist stirs, but that could be water vapor saturating the air in the airlock, mixing with cooler air inside the vessel.
Krish slips through the gap without opening the door fully. Jess follows him. They close the airlock behind them.
Both China and Mitchell bring up the data feed from their respective partners. They can see video and hear the audio as the two of them move into engineering. The spotlights on the helmets worn by Jess and Krish illuminate the darkness for roughly twenty feet, but the effect isn’t as precise as the enhanced vision provided by their helmets augmenting the light around them. The video is intended as a guide, forming a live feed of events rather than being the primary data stream, as more detailed information will be recorded by their suits and uploaded to the Kelvin after their excursion. As the suit cameras capture information across the electromagnetic spectrum, it may reveal details missed in real time. The full system captures far more data than can be broadcast between suits without overwhelming the receiver. Mitchell and China will have to make do with the in-play video.
As they’re staring at the displays on their wristpad computers, China mutes her radio comms. A red light blinks on the edge of her screen. She wants to talk to Mitchell without being overheard. He disables his transmission as well. They can hear the others talking, but by doing this, they won’t talk over the top of them.
“What are you thinking?”
“I’m thinking this airlock is in remarkably good condition, given they’ve been down here for decades.”
“Yeah,” China says, pointing at suit components hanging from the ceiling. “It’s almost like it hasn’t been used.”
Over the radio, they hear Jess speaking. “Are you seeing this?”
Dimitri responds from outside the Herschel. “Scaffolding?”
“They’ve divided engineering into sections, using scaffolding to form floors within the bay. I make four.”
“Makes sense,” Mitchell says, holding his finger on his manual transmit button. There’s a green glow from beneath his gloved finger. “They’d want to maximize how they use the space.”
Krish says, “We need lights.”
“They should come on automatically in response to movement. Look for the master bus switch. They may have blown a fuse.”
“Found it.” Jess pulls on a cabinet cover. It’s stiff. Eventually, it gives, exposing row after row of tiny fuses above switches. There are no labels. Instead, there are color-coded symbols to conserve space.
“Which one?”
This is Mitchell’s area of expertise. He was trained on how to detect and reset fuses with his gloves on, using a pair of tweezers to compensate for his thick, padded fingers. He had to memorize the four-hundred and twenty settings so he could find them in the dark without any light. This is easy for him, or it should be easy, but there’s something fundamentally different about walking through a simulator for the umpteenth time and actually being on site. The image breaks up. Whether that’s because of the storm or fluctuations in the magnetic field around Kreet is impossible to tell, but it adds to the stress. He scans the rows. The colors look washed out under the spotlights on Jess’ helmet. To her credit, she doesn’t push him. Mitchell doesn’t like what he’s seeing.
“They’re fine.”
“Fine?”
“Nothing’s blown. Nothing’s been triggered.”
“Then why don’t we have any lights?”
Mitchell hesitates. This is the one sentence he’s feared saying for decades. It’s something no engineer ever wants to admit, but he has to be honest. Now is not the time to coddle his ego.
“I don’t know.”
Jess asks, “Well, do we have power?”
“The green light top-right indicates the reactor is providing power to the board. So, yes, we have power.”
“Then why don’t we have lights?”
“I—I don’t know.”
“Mitch. I need you to know.”
“I know. I know,” he says, agreeing with her even though he has no idea why the lights aren’t working. They shone briefly while they were out on the ice. “Ah, there’s a secondary patch panel on the next floor. Over by the First Aid Station.”
“Okay. We’ll try there.” Her voice sounds flat. She’s disappointed.  
On the wristpad screen, he watches as his wife climbs a ladder between the narrow, makeshift floors within engineering. One of the other shortcomings of the video footage is that the camera points straight ahead so Mitchell only ever sees what she’s looking directly at. If she turns her head inside her helmet, taking a good look, that’s lost on him and the rest of the crew.
“No welcoming committee,” China says, manually transmitting.
“You see that?” Mitchell asks, having released his transmit button, so he’s talking to China and China alone. He points at his screen, tapping the plastic.
“The smudges on the wall?”
“Yeah.”
“They haven’t noticed… Shall we?”
“No,” Mitchell says, not wanting to distract his wife.
“What do you think it is? Something organic?”
Mitchell shakes his head, saying, “Dunno. If it’s biological, is it ours or theirs?”
Over the radio, Jess says. “We’ve reached the hatch between engineering and horticulture. Moving on.”
Normally, the hatch would be above them and, even with a bulky spacesuit, could be negotiated by climbing the ladder and squeezing in close to the rungs. As the Herschel is on its side, the hatch is now a doorway on the wall with a ladder running upside down through the opening. The ladder comes to a halt on either side of the hatch, allowing a sliding cover to seal in the event of a pressure drop, but they can’t climb along the ladder upside down. Even in low gravity, their suits are too heavy to hang from with just the strength of their hands.
“How are you getting through?” Mitchell asks, transmitting from the airlock. On his screen, he can see Jess repositioning herself time and time again, trying to figure out how to make it through the narrow, internal hatch.
“Not sure.”
“Treat it like moving a sofa.”
“A sofa?” she replies, on the verge of laughing at his ridiculous comment. 
“Yes. You don’t need to go through in one motion. Work the angles. Start with your right leg, then your right arm and helmet. Then follow with your left arm.”
“And left leg. Got it,” she says.
Mitchell stands next to China, allowing her to see his screen showing the view from Jess’ helmet while he looks at the feed coming in from Krish. He could switch between feeds, but it helps to see both of them at once.
Jess is looking down. The spotlights on her helmet illuminate the metal grating. He can hear her breathing heavily as she approaches the hatch at an angle of roughly thirty degrees.
Krish has a better view. He’s standing beside her, looking at the hatch from the reverse angle. Jess crouches. She bends forward, holds onto the edge of the hatch and works her right leg over the steel rim. Spacesuits are designed for survival, not comfort. They’re designed for everyday activities, not pilates. No one’s ever done yoga during a spacewalk. The suit material is thick and under pressure, limiting the astronaut’s range of motion. Even with metal joints, flexibility is difficult. Jess reaches out with her arm. Her shoulder is already through the hatch. She grabs at the ladder above her. The bulky life-support unit on her back bumps into the rungs. Her helmet hits the curved edge of the hatch, but most of her upper torso is through. She’s got one leg on either side. Stepping the rest of her body through the opening is easy now, and within seconds, she’s on the other side and standing upright.
“Come on through,” she says, waving with her hand and gesturing for Krish to follow her. He’s a little taller, but he follows her approach and squeezes through.
As she waits for Krish, Jess turns around. The spotlights on her helmet sweep over the inside of the horticultural bay, which is twice the height of the other floors, meaning it is twice as wide with the craft lying on its side. Vines wind their way over the walls. Roots lift the metal grates, having grown between them before expanding, overwhelming them and lifting them at different angles. The plants are bathed in a soft, purple light. It’s faint, being shifted into the UV range beyond what the eye can detect. It may seem dim to them, but it’s probably quite bright.
“What’s that?” Mitchell asks. “Lower right. About eight feet in front of you.”
Jess takes a few steps forward and crouches, allowing her spotlights to illuminate what looks like an insect nest. Soil is a rarity in space. Everything is grown using hydroponics, meaning the roots are submerged in nutrient-rich water, but the piping has been overwhelmed. Several pipes have broken. They lean on an angle with water dripping from them.
“There shouldn't be dirt,” China says.
“I dunno,” Dimitri says, watching from out on the ice. “Forty years is plenty of time for dust to accumulate. Skin flakes. Rotten leaves. Stuff like that.”
Jess moves around the nest. It’s roughly three feet in height and shaped like a volcano with sloping sides reaching up to a narrow opening.
“Thoughts?” Jess asks.
“Don’t touch it,” Mitchell says.
China says, “It looks like a termite mound.”
“Termites? Out here? Eleven light years from Earth?”
“It’s possible,” Dimitri says, replying to Jess. “Their eggs are tiny.”
“So they could be missed in a bio-scan of the seed bank.”
“In amongst thousands of seeds, it’s possible to miss a few.”
Jess reaches out her gloved hand and pulls at the grey husk. It crumbles, exposing a mud honeycomb of tunnels within. White insects swarm in response to her touch. Several of them climb on her gloves. She raises her hand close to her helmet, letting the others see the termites scrambling over her fingers. She rotates her hand to keep them in view.
Mitchell’s heart is beating out of his chest. He wants to scream at her but remains silent. She’ll be fine. This is her call. He has to trust that she’s making the right decision.
Jess flicks her glove, and the termites are thrown to the roots winding their way over the floor, obscuring the metal grating.
“We’ve got an entire ecosystem flourishing in here.”
Something flies past her helmet, being illuminated by her spotlights for a second. It’s not a bee or a moth. She turns, wanting to track its motion and get a better look, but it disappears behind lush black leaves.
“And the leaves. Why are they so dark?”
“It’s the UV lights,” Mitchell says, wanting to be helpful. “They need to absorb as much of that as possible.”
“So they’ve evolved to be more efficient here on Nossos?”
“It’s not unheard of,” Dimitri says. “Normally, we think of evolution occurring over millions of years, but it’s a survival mechanism. Survival of the best fit.”
“So darker leaves?”
“Won over green leaves,” Dimitri replies. “I mean, we’re sitting on an evolutionary goldmine here. We’ve run similar experiments on Mars and Enceladus, but they were controlled. This is—this is…”
“Nature,” Mitchell says.
“Refusing to die,” Jess replies.
“And people? Humans?” Mitchell asks.
“Not enough time,” Dimitri replies. “Our lifecycles are far too long by comparison. You’d need centuries, millennia, not mere decades.”
“So this…?” Mitchell asks.
“This is a ghost ship,” Jess replies.



Inside
“Something’s wrong,” Krish says.
Jess isn’t looking out through the horticultural deck like him. She’s following the wall, searching for the First Aid Station so she can reach the secondary patch panel that manages the power cables running the length of the ship.
“What’s wrong?” she asks, but she doesn’t turn back toward her ingress partner, leaving him to continue on down the sloping floor covered in vines.
On their wristpad screens, Mitchell and China can see Jess working her way along a wall covered in vines. As the hatch between sections is in the middle of the floor and the floor has now become a wall, Jess and Krish have entered horticulture well above the actual floor, which was once the wall. As the hull of the spacecraft is a cylinder roughly a hundred and forty yards long, containing five distinct floors not counting fuel stores, the original walls of the Herschel have become a circular boundary with a diameter of over forty yards—the lower floor, outer wall and ceiling—wrapping all around them.
“Where’s the station?” she asks.
Mitchell replies, “It’ll be in line with the panel in engineering, so you’ll find it on what’s now the curved outer wall.”
“Am I going in the right direction?”
“Yes.”
“Something’s seriously wrong,” Krish says, sounding distracted.
“Not now,” Jess replies, pushing through the thick foliage. Vines brush against her visor, obscuring her view. The spotlights on her helmet cast long shadows. There could be someone standing just a few feet away from her, and she’d never know it.
“I don’t like this,” Mitchell says.
Jess repeats herself. “Not now.”
On the screen, they can see her gloved hands batting at fronds, knocking them aside. Jess pulls on vines, trying to make her way through the thick undergrowth. She dusts a section of the wall. The word First is visible but the letters are running down toward her feet. She dusts a little more, and the word Aid comes into view.
Mitchell turns his head sideways, trying to match the orientation of the spacecraft lying on the ice, mentally walking himself through a map of the Herschel. 
“Okay, it’s going to be above you.”
“I see it,” Jess says, pulling on vines and stretching her arms overhead. “It’s just—out—of—reach.”
She looks around and steps up on a thick root. As the outer hull is curved, forming a cylinder, the wall appears concave, turning inward. Jess steps up, pushes against the hull and reaches for the cover. It flips open, falling toward her, exposing the network patch panel along with the electrical conduits.
“The sub-power lever. It’s in the off-position. Pull it to your right. That will connect the circuit.”
Krish appears beside Jess. He holds her up on the curved hull as she pulls on the lever. It swings over and connects. The main lights within the ship come on, overwhelming the softer UV-growth lights.
“Oh, oh,” Jess says, stepping down onto the thick roots covering the ground.
“This is what I was talking about,” Krish says.
“No. No, this isn’t possible. It can’t be possible.”
“What?” Mitchell asks, only seeing the vines and branches immediately in front of Jess. She steps to one side, giving him a clearer view of what she can see from an angle.
What Mitchell is expecting to see is a double-wide floor within the spacecraft and another hatch leading to medical. From there, the next floor would be life sciences. Instead, there’s a gaping hole below the astronauts. The other decks within the Herschel are gone. A makeshift gantry leads around the dark hole to the bridge at the other end of the spacecraft. The Herschel has been hollowed out. Plants grow around the edge of a dark void spanning easily forty to fifty yards. Exposed granite disappears beneath the spacecraft.
“How is this possible?” Jess asks. “We have air pressure in here, right?”
Krish answers, looking down at his wristpad computer. “It’s breathable. Filtered. Half an atmosphere. Slightly above freezing. Ah, we’ve got 20% oxygen. The rest is nitrogen, with only a slight mixture of trace gases. Carbon dioxide, argon, and stuff like that.”
From within the sealed airlock outside engineering, China asks, “How deep is it?”
“I don’t know. Deep. With the lights, I can see for maybe a hundred yards, and I can’t see the bottom.”
“Are the sides of the hole sealed?” Mitchell asks.
“Sealed?”
“It’s an old colonial trick. The lunar colonies were built in lava tubes. They sealed them with clear plastic. It meant they didn’t need to build any actual structures. They could use what was already there.”
“I heard about them,” Krish says. “You think that’s what the survivors did here? They found a natural sinkhole and turned it into a habitat?”
“It would explain the air pressure and atmospheric composition.”
Jess says, “They couldn’t survive on the surface, so they went beneath it.”
“I guess,” Mitchell replies.
China says, “They may have found geothermal vents.”
“That would simplify heating,” Krish says, venturing toward the edge of the vast hole and peering into the darkness. He switches between various settings on his enhanced visor. Frequencies invisible to the human eye are shown in false color. He flicks too fast for Mitchell to keep up. Mitchell wants to ask him to slow down and go back to some of the less detailed but more over-exposed views that probably show things like ultraviolet and naturally occurring radiation. These will give them more ideas about the subsurface structure. Krish stops on infrared. The false color is an overlay of yellows, orange smudges, and red points, highlighting the intensity of the radiation at this frequency.
Krish says, “There are tunnels down there.”
“Is that movement?” China adds. “Am I seeing things?”
No one replies directly to her comment. Jess asks, “People?” But, like the rest of the crew, she’s not sure what she’s looking at in the shadows.
“Stay away from the edge,” Mitchell says as Jess and Krish step forward. The infrared images reveal not only the opening of caves but a little of their depth in the relative warmth of the rock. The sensitivity is so fine that a difference of 0.1 degrees is magnified to allow them to see the way the tunnels disappear into the rock for at least twenty to thirty feet. They probably extend far further, but the crew will need to deploy a LIDAR mapping drone to be sure.
“What is this place?” Krish asks.
“I dunno,” Jess replies. “There are a bunch of paths carved into the rock, along with a network of tunnels down there.”
“It’s a labyrinth,” Krish says, holding onto a branch and leaning forward, wanting a better look into the depths of the hole.
“They must be able to see us,” Jess says. “The light. This must be the first time in years they’ve seen the main lights on up here.”
“So where are they?” Krish asks.
“And why?” China asks from the confines of the airlock. “Why not have the lights on all the time?”
Over the radio, Dimitri says, “There’s only one reason they wouldn’t have the lights on.”
“And that is?”
“They’re dead.”
“You’re not helping,” Mitchell says, cutting him off before he can say any more.
“Either way, we’re going to have to go down there and find out.” Jess addresses Dimitri. “What climbing gear do we have in the shuttle?”
“Just basic stuff,” the burly Russian replies. “Ropes, carabiners, harnesses, winches.”
“Okay, we’re going to—”
Jess never completes her sentence. She and Krish stagger as the metal grating beneath them collapses. The entire structure gives, falling a few feet before catching in the roots and jarring them as it comes to a halt on an angle.
Jess tumbles to her knees. Her gloved hands reach for a section of the grating not covered in roots. Her fingers take hold of the steel.
Krish slides past. He flails. His hands thrash around. He kicks with his legs. In the low gravity, he should be able to arrest his motion, but the angle the grate has fallen on is too steep. His spacesuit is bulky. He bounces over roots winding through the flooring. The life-support unit on his back shifts his center of gravity, and he rolls, desperately trying to grab onto something. Scratches line the side of his helmet.
Jess launches herself forward. She throws herself flat on the grating, landing on the vines near him, and reaches for a handhold. Her fingers grip a gnarly, knotted root rising out of the metal grate. With her other hand, she reaches for Krish as he slides over the edge of the metal. His legs disappear from sight. For a moment, the spotlights on his helmet blind her. Krish slaps the grating, desperate to grab hold of something—anything. His fingers tear at roots. His eyes are wide with fear. He goes over the edge of the metal grate as Jess grabs at his wrist. Her fingers clench tight. She’s dragged forward by his momentum.
From where they are in the main airlock, Mitchell and China watch in horror. Neither speaks. They’re in shock, frozen with inaction. On their screens, they have opposing views. Jess is looking down along her arm at Krish. While he’s looking up along the outside of his arm at her. Both are panting for breath. Jagged bits of broken grating scrape against his visor, leaving white marks on the toughened glass.
“Got you,” Jess says through gritted teeth.
Krish swings wildly below her. He twists and turns. With his free arm, he grabs at the roots hanging beneath the grating. He’s desperate to grab something, but he’s dragging Jess over the edge. As best as Mitchell understands it, she must have her legs spread wide. She must be using her boots for traction and trying to wedge her thighs against the roots to prevent herself from being dragged over the grate along with Krish.  Her free hand would be holding onto part of the grating, but she’s leaning forward at such a steep angle that she’s in danger of toppling into the dark hole along with him.
The broken grate gives again, falling another few feet and tipping them forward at an even sharper angle, leaving Krish dangling over the pitch-black darkness of the cavern opening out beneath the Herschel.
“We’ve got to get in there,” China says.
“B—B—But,” Mitchell replies.
China is already opening the airlock into engineering. As the outer hatch is closed, the pressure on either side is the same, allowing her to swing the internal circular metal door open without going through the decompression procedure.
Mitchell feels the weight of reality bearing down on him. There’s nothing either he or China can actually do. Oh, it feels good—it feels right to rush into the Herschel to help, but what help can he actually provide? Whether Jess and Krish live or die is up to the two of them. As much as his heart aches at that realization, he’s under no illusions about the harsh reality before them. There are no other options. There’s no way he and China can reach them in time. And, even if they did, what could they do? If they stepped on that loose grating, it would collapse under their combined weight. Instead of two people dying, there would be three dead astronauts. Or four. But emotions are more important than reason, and Mitchell rushes to follow China inside the dead spacecraft. As cruel and callous as it seems, he feels like the best outcome is only one of them dying. He can’t see Jess being able to pull Krish back up. Perhaps Mitchell’s being too fatalistic, but the sense of dread washing over him tells him that someone is going to die.
With the lights now on in engineering, he can see the walls clearly. There are marks and smudges up high near the outer rim. He thought they were organic, but they’re not. They’re artificial. Graffiti adorns the curved wall. China doesn’t notice. She’s already racing across the scaffolding towards the stairs leading to the hatch between engineering and horticulture.
“Wait,” he says, taking her by the shoulder. She looks up at the words smeared on the hull.
Run!
Leave while you still can.
Don’t let the minotaur find you—fool you.
“What the—”
“Look,” Mitchell says, gesturing to his wristpad computer display. Krish is dangling from his wife’s outstretched arm. Beneath him, there’s nothing but darkness.
From the perspective of Krish on China’s display, the flailing astronaut is looking up at Jess. She’s hanging well over the edge of the grating and twisting as he turns beneath her. Jess has one hand behind her, but her upper torso is bent over the mangled steel. Sharp edges tear at her thick suit material, ripping it open.
“Please. Don’t let me go,” Krish says, pleading for his life. Gloved hands slip as fingers strain. They lock their hands around each other's wrists. Jess grunts. It’s all she can do to hold on. There’s no way she can pull him up. Time is the enemy. Fatigue is inevitable.
Krish drifts around as he dangles there beneath her. His spotlights and helmet camera take in the web of roots poking through the metal grates. There’s nothing he can grab.
“Hang on,” Mitchell calls out, looking at his wristpad as he rushes through engineering. Like China, he’s being irrational, but that’s all he can be in the moment. There’s nothing else he can do—and he must do something. He can’t move fast enough. His boots push at the stairs, but the harder he pushes, the higher he’s propelled, and the longer it takes for the weak gravity on Nossos to pull him back down, frustrating his efforts to move quickly.
Gravity is a bitch.
Mitchell’s never liked the way gravity dominates absolutely everything in the universe. People think they’re free from gravity when they’re floating in the weightlessness of outer space, but no one is ever free from the clutches of gravity. Everyone everywhere—they’re all falling toward something. The only question is how close they are to another significant mass, be that a moon, a planet, a star, a black hole or an entire galaxy? Gravity, as he usually thinks of it, is the peculiar phenomenon where the attracting mass is itself blocking someone from falling any further. And that’s what it means to stand on Earth, the moon, Mars or Nossos. Right now, his wife is dangling over a gaping chasm. She’s falling. Only instead of the ground preventing her from plummeting into the heart of the mass that is Nossos, it’s a feeble piece of metal grating. It’s fatigued with age and broken off from the rest of the floor. Right now, a handful of stringy roots and vines are all that’s resisting the relentless pull of gravity.
“Don’t let me fall,” Krish says.
“I won’t. I’ve got you,” Jess replies, but she can barely talk. Mitchell can hear the stress in her voice. The muscles in her hands and arm will only hold for so long before giving under his weight. The crew may be in 1/3 of Earth’s gravity, but a fully grown man in a spacesuit designed to keep him alive for days on end is a significant mass that translates into weight on any world.
“We’re coming,” China says, accidentally bashing her helmet on the side of the hatch leading into the horticultural sector. Even though she’s crouching, her backpack catches on the upper rim of the hatch, bringing her to a sudden halt and frustrating her. She swears as she wriggles free.
What is she going to do once she’s in there? What can she do? Neither of them has any idea what they’re going to do if they reach the collapsed section of the deck. Before following her, Mitchell looks around, trying to see if there’s anything he can use as a rope. Maybe they’ll be able to crouch from a safe section and reach Jess. And then what? Time is against them. Fatigue is the only certainty.
Fuck.
Mitchell hates himself, but he has to push on. He can’t remain in engineering. He tries to follow China, but like her, he gets caught on the circular rim of the hatch between the floors of the Herschel. He’s bigger than her. He has to press his body down, pushing into the rim of the hatch below him in order to clear the rim above. It would be easy without a spacesuit, but the bulk effectively doubles his size. He drags himself through, pushing off with his legs and pulling with his arms. His technique is less than graceful, and he flops onto the other side.
China is already kneeling near the collapsed section of the steel mesh that makes up the floor. She has her hand out, reaching for Jess, but she can’t quite touch her boots.
Roots snap.
The grate falls forward. It’s almost vertical when it comes to a halt. The metal floor is still caught in the tangle of roots and vines, but Jess can’t hold on as it comes to a sudden stop.
She slips.
Krish falls from her grasp. His arms flail as he tries to grab hold of the thin air rushing around him. His body disappears into the darkness.
Jess tumbles into the hole behind him. She flips. Her fingers grab at the grating, but she’s not able to grasp the metal. Her momentum drags her on, pulling her down and sending her plummeting after Krish. Like him, she never gives up even though there’s nothing to grab. Her arms swing around, hoping, praying, longing to snare something and arrest her fall. Her eyes go wide. Her cheeks are pale. Her mouth is open. The look on her face is one of absolute terror.
Mitchell yells, “Nooo!”
China screams, overwhelming the radio channel, not allowing any of them to hear anything other than her howling like a banshee. The AI built into their suits limits the volume, but it’s impossible to hear Dimitri out on the ice. He’s talking, but words no longer hold any value for Mitchell. Nothing matters anymore.
On his wristpad screen, Mitchell watches as the lights on the platform recede. Jess is still looking up at the Herschel as she falls. She’s looking for him. Mitchell is on his feet, standing beside the gaping hole, watching as the spotlights on her helmet flicker across the granite walls. He counts.
“Two thousand. Three thousand. Four—”
China hits him, striking him across his chest with her arm.
“Five thousand,” he says. “Six thousand.”
“Stop counting. Why are you counting? Do something, damn you!”
“Nine thousand.”
As he speaks those last few words, the transmission comes to an abrupt halt. The screen goes white. Mitchell falls to his knees. He’s inches from the edge of the upper grating. He need only lean forward and he’d topple in behind his dead wife. The temptation to follow her overwhelms any sense of self-preservation. What’s the point? Why go on alone? Why not finish it all now? And yet, deep down, he can’t. Within the depths of his soul, life fights to survive this moment. Seconds pass like years. Tears stream down his cheeks. His arms shake. He feels weak. He goes pale. It’s as though all of the blood has been drained from his body. His lips tremble.
“Why didn’t you do something?” China yells, grabbing hold of his life-support unit and shaking him. “Why didn’t you help?”
“There was… Nothing. There was nothing I could do.”
“Why were you counting, goddamn you?”
Mitchell blinks rapidly. His mind is genuinely trying to resolve her question, but words seem abstract. They hold no meaning. He has to push his mind to process her question. For a moment, his base instincts take over. Emotionally, he’s too distraught to speak, but the rational side of his mind pushes through the pain he feels. He’s an engineer. It’s all he can do to provide answers—reasons—even if they’re concepts no one wants to hear.
“To know.”
“Know what?”
“How far,” he says. “How far they fell. Whether they could survive.”
“And?”
Mitchell is running on autopilot. His mind is operating on two distinctly different levels. The autonomous aspects of his brain are still firing. He’s breathing. His heart is beating. He can see and hear. But he feels completely detached from himself. It’s as though he’s floating free from his body. Time and space seem to dissolve. Reality holds no relevance.
China shakes him again. “Answer me, damn it.”
Mitchell is in shock. His brain is in a superposition of realities. He’s back in college. He’s looking at a whiteboard. He has a red marker in his hand. He’s writing an equation, making sure the letters are legible from a distance of thirty feet within the lecture hall so his students can make out the formula. He’s both on Earth and eleven light years away from home at the same time. He’s numb. His mind is beyond feeling.
“Ah, ignoring wind resistance, the distance they fell will be equal to half the gravity we’re feeling multiplied by the time they fell—squared to allow for acceleration.”
“And?”
His lungs hurt, which is a strange sensation to feel after watching someone die. He’s not sure why, but the very cells of his body seem to be torn apart. His heart aches. He doesn’t want to do the math, but his mind demands that he complies. He feels utterly pathetic and inadequate in the moment, but this is all he can do. Mentally, he works through the equation.
China challenges him, not being satisfied with his silence. “Well?”
“A hundred and thirty meters… Four hundred feet.”
“And? Could they survive?”
His lips move, speaking the one word he desperately doesn’t want to say. Mitchell has no conscious awareness of why he’s speaking, only that he is speaking. It’s as though he’s compelled to speak. He’s a puppet sitting on a ventriloquist’s lap. Someone else is speaking through him.
“No.”
“How do you know,” China replies, shaking him as he kneels there beside the dark hole in the granite. “You can’t know that.”
“Speed. Velocity. It’s a simple calculation. It’s the gravitational acceleration on Nossos multiplied by the time they fell.”
Mitchell hates himself. He hates that he knows. He’d rather not know. He’d rather live on in ignorance, hoping they were still alive, but physics is the master of the universe. Physics never lies. Physics gives him an answer he doesn’t want.
“They hit at thirty meters per second.”
“And what is that?”
“Seventy miles an hour.” Mitchell leans forward. He buries his helmet visor in his gloved hands. Tears stream from his eyes, dripping onto the inside of the glass as he sobs. “They’re dead. They’re both dead.”



Grief
Mitchell doesn’t know how he got back to the shuttle.
He has a hazy memory of exiting out of the airlock, climbing down the scaffolding and onto the ice. He remembers walking into the prevailing winds blowing fine snow across the frozen ground, but his memory is piecemeal and vague. One moment, he was standing on the ice. The next, he found himself seated in the cockpit with his helmet and gloves off—in violation of the Seattle Protocol, which would have them remain suited while on the moon. The sterilization process in the airlock is reasonably good but not perfect. The Kelvin, though, has a dedicated decontamination unit with sub-micron-level filters that analyze particulate matter to understand its composition and determine any danger.
He shakes his head, wanting to think clearly. Memories torment him with what his mind will and will not allow him to recall. Mitchell has no memory of getting up off his knees from the metal grates in the horticultural lab. The memory of Jess plunging to her death is seared on his mind, but then he seems to have teleported onto the ice-covered platform outside the airlock. That’s not what happened, but the sorrow gripping his mind makes it difficult to process anything else.
Jess–the love of his life—is dead. She’s lying at the bottom of a gaping hole, dashed against the rocks. It sounds cliche, but his heart aches. Physically, it feels as though the valves, atriums and arteries of his heart are in utter agony. He can’t get the image of her broken body lying in darkness out of his mind.
Dimitri is talking. No one’s listening. China is sitting beside Mitchell. She discarded her suit entirely—not that it matters anymore. Nothing matters. Her eyes are bloodshot. Her face looks washed out. Her lips are downturned. They quiver as she answers Dimitri. For Mitchell, their words sound like the squawking of a bird or a dog barking in the distance—there’s noise, but there’s no meaning.
Mitchell’s never known grief before. Oh, he’s seen others grieving, but he’s never experienced it himself. That’s the curse of the 22nd century. Medical advances have banished most diseases. Aging has been slowed but not stopped. When it comes to the end-of-life experience, most people go out on psilocybin. Magic mushrooms make death a psychedelic trip complete with hallucinations—a voyage of discovery into the unknown. Joy has replaced sorrow. Oh, relatives still miss their loved ones, but death has been sterilized. Death has been scheduled. Death is now seen as a last rite of passage. It completes a life. None of that is true, but it makes the existential fear palatable. Accidents, though, still claim lives.
As he sits there, Mitchell remembers the death of a friend in high school. She fell from a balcony. Was she pushed? Did she jump? Perhaps she had a lapse of judgment. Or she tripped. No one knows for sure, but seeing her mother sobbing at the funeral was surreal. For Mitchell, it was as though he was watching a documentary. Emotions were something other people felt. All he felt was indifference.
Mitchell felt bad about not feeling anything at all. What was there to feel? He’d never see her again. He understood that. She’d never sit across from him in Math or walk with their friend group to the quad for lunch. People forget the dead. Some forget quicker than others. Is a month or a year long enough to show respect? What if, for some people, it’s just a few days? Does that make them psychopaths? He just didn’t know her that well, and her absence seemed more like changing schools. That she was lying in a wooden casket at the front of the funeral home was surreal. Mitchell simply couldn’t picture her beyond the shiny brass handles and the polished mahogany. He half expected her to dance into the back of the hall and announce that it was all a joke.
Now, he feels the weight of death—the finality—the heartbreak—the seemingly criminal way in which a life has been stolen from him.
Time is cruel. Moments that should last forever are gone within seconds. Mitchell’s mind struggles to recall fond memories like the way Jess smiled when they first met or the way they laughed at something silly in the news. What was it that was so hilarious? And when he turned to see her walking down the aisle in a white wedding dress. He remembers the veil hiding her face and the care with which she pulled it back, revealing her red lips and blue eyes, but these are fragments. They’re impressions rather than recollections. That they’re vague frustrates him. He wishes he had those moments over again so he could savor them more fully. He wishes he had memorized every line on her face that day. And now, she’s gone. Galaxies will collide. Stars will explode. Black holes will form accretion disks the size of entire solar systems and send out jets that span hundreds of light years, but never again will there be another woman as radiant as his wife.
Until now, Mitchell never realized how much he took Jess for granted. She was always there for him. The love they shared was rhythmic—like the sun coming up each morning or the appearance of the stars at night. Love was just—there. Whether they were laughing or arguing was irrelevant—they loved each other, and that was enough. Love sustained him like the air filling his lungs with each breath.
Guilt wells up within him. He should have been there for her. Jess split the team based on NASA best practices, dividing couples to avoid emotional attachments clouding their decisions, but he wouldn’t have fallen. He tells himself he would have been more careful. Krish wandered off away from her. Krish should have stayed by her side as she went to the control panel. Mitchell would have stayed close. He should have insisted he went with her, but he couldn’t. It would have come across as contrary. She would have seen him stepping out of line yet again, being far too pushy. If he’d insisted on teaming up with her, he would have come across as controlling—not trusting her leadership. But if he had, she’d still be alive. He did the right thing, only it turned out to be wrong. Fuck. Mitchell hates himself. If he’d gone with his instinct, she’d be alive. If only he’d—    
A hand touches his shoulder.
“Hey.”
Dimitri has tears in his eyes. He crouches before Mitchell, wiping them away. It’s strange seeing the burly Russian grieve their loss, but he lost someone, too. The mission has been reduced to three grieving spouses. After cheating death while rounding Ross 128, Jess and Krish lost their lives in the damaged hull of the Herschel. Will anyone make it off this damned rock alive?
Mitchell wants to ask Dimitri what he thinks about the writing in engineering. He’s sure he’s seen it. He had to have. Neither Mitchell nor China were up to egress. He must have gone inside the Herschel to get them. What little memory Mitchell has is of Dimitri looking down at him from behind his visor. That must have been in horticulture. Dimitri must have come in for them.
“We will go on,” the Russian says in his broken English. “Us. For them. For all those we have lost. We go on. This is all we can do.”
Mitchell nods.
“Are we going to get them?” China asks.
“Recover them?” Dimitri asks. There’s kindness in his voice. Compassion. “Yes. We will recover them with robotic climbers. We will bury them on this moon. We will lay them to rest among those they came to save.”  
“And us?” China asks. “What will we do?”
“We will do what we came here to do,” Dimitri says, resting his hand on her knee, comforting her. “We will search for survivors. We will collect their scientific data. We will document everything.”
“And then?” China asks.
“And then we will leave. We’ll return to Earth with samples. We will leave Kreet and its moons for others to explore. And we will leave the Herschel as a monument to the fallen.”
Mitchell nods.
“And now, we eat. We sleep. Tomorrow is another day—a new day. Tomorrow, we move forward. Yes?”
“Yes,” Mitchell replies as Dimitri hands him a food pouch. The mush within is warm but colorless, being little more than a dull grey. Mitchell uses a plastic spatula to scoop out the food. There’s no taste. The label on the side says lasagna, but it might as well be cardboard. Regardless, he eats.
Dimitri cares for the two of them as though they were children, giving them a drink of electrolytes that tastes like plain water to Mitchell. It isn’t. Mentally, he knows that, but his senses have shut down.
“It was quick, right?” China asks, looking at Mitchell with red eyes.
“They didn’t feel anything,” he says, lying. Dimitri’s lips tighten. The two of them lock eyes for a moment. They both know it’s a lie, but it’s a lie China needs to hear. The thought of Krish lying there in the darkness, bleeding out in pain, is too much for China to bear. Mitchell’s eyes drop. He stirs his food.
Mitchell hates himself. He hates that he knows. He’d rather believe a lie like China. Nothing else is said between them. There’s nothing to be said. Deep down, Mitchell hopes it’s true. He hopes Jess didn’t suffer, but he suspects her death took minutes rather than seconds. Lying there in a pool of her own blood in excruciating pain with broken bones and ruptured internal organs is more than he can bear to think about, so he, too, chooses to believe the lie. It was quick. It had to be. He justifies it to himself, thinking, there’s no way anyone could know whether it took minutes, seconds or even microseconds, so why not believe it was quick and painless? Why torture himself with something that is in the past, regardless?
After they’ve eaten, the crew bed down for the night. With most of the cargo out on the ice, there’s plenty of room in the hold. The remaining cargo is on a raised section above the fuel tanks, but on either side, there are compartments that double as sleeping bunks. Mitchell strips out of his suit and climbs into a sleeping bag. The engines keep the cargo bay warm. He uses a bunched-up canvas bag as a pillow and pulls across a curtain for privacy. And then he weeps. Tears roll over the bridge of his nose, wetting the jacket he’s using as a pillow. Trying not to think about what happened only ensures his mind circles back to the image of Jess falling into the darkness. Eventually, fatigue overwhelms him.
Sleep comes in fits and starts. In the middle of the artificial night, he wakes in a panic, with his heart racing. The pain of grief is overwhelming, but the exhaustion he feels after an eleven-hour EVA wins the arm wrestle, and he drifts off to sleep again. A few minutes later—or is it hours later—Mitchell wakes to the hum of machinery around him. He’s disoriented, wondering where he is. For a moment, he’s free from reality and feels a sense of bliss, but then he remembers Jess falling, and grief floods his mind once more.
Eventually, Mitchell slips into a deep sleep, one so deep he doesn’t dream. Instead, his mind is blank and at peace. Sometime in the early morning, he wakes to a nudge. At first, he doesn’t think anything of it, but he’s squished up against the bulkhead with barely any room to move. Someone’s lying beside him—side on to him. A woman. A hand rests on his chest. A head rests beside his in the darkness. There’s breathing. It’s soft. Warm.
Mitchell shifts. He’s unsure of himself.
“Are you okay?” the woman asks. Her voice is soft, but more than that, it’s kind and familiar.
“Jess???”
Fingers touch his stomach. They’re warm. Tender.
“Eleven light years from Earth, who were you expecting?” a confused voice says, joking with him.
“But—”
Mitchell squirms. He turns toward her. In the low light, he can make out her facial features—the soft curve of her cheeks along with her thin lips and petite nose. Her eyes glisten. She smiles.
“What’s the matter, silly?”
For Mitchell, a dream as real as any waking moment is cruel, and yet he can’t bear to wake to reality. His heart swells. Memories comfort him, reconstructing the woman he loves in the depths of his mind—and he has no hesitation in enjoying pleasure instead of pain. There will be time for grief later. For now, he soaks in the warmth.
Mitchell reaches up and runs his hand through her hair, feeling the soft strands falling between his fingers. His arms shake. Tears well up in his eyes. He’s being tormented by his dreams. As much as he wants this to be true, deep down, he knows it’s a lie. His mind is fabricating the reality he wants. Dawn will break, and he’ll awake alone. He’ll remember her, but that’s all this is—a memory that can never be real.
A knot forms in his throat, choking him.
From elsewhere within the cargo bay, he hears whimpering.
“China?” he whispers.
Jess turns her head toward the thin curtain on the side of the compartment. Normally, these bays are used for storing auxiliary equipment like first aid kits, portable oxygen, spare seals, and life-support parts. They double as bunks only when empty.
Mitchell reaches past Jess, expecting her to disappear like the mist hovering over a lake in the early morning. He pushes open the curtain, allowing the dim ambient light to seep in. To his surprise, Jess slips out into the cargo bay instead of vanishing from sight.
“No, no, no,” China says, backing through the open bay. Krish is standing opposite her with his hands raised, pleading for reason.
Dimitri was asleep in the cockpit. “What’s going on?” he asks, turning on the main lights. To Mitchell’s surprise, Jess is still there. He blinks and rubs his eyes, unsure what he’s seeing, expecting her to fade from sight.
“What is going on?” a confused Jess asks, echoing Dimitri.
“You’re dead,” China says, turning between Jess and Krish. Her hands are shaking violently. “Both of you. You died out there.”
“Honey, please,” Krish says.
“I saw you. You fell to your death.”
“But I’m here. I’m alive. I’m right here, standing here before you.”
“No, no, no. That’s not possible.” China turns toward Mitchell, adding, “You were there. You saw them. They fell into the darkness. And you. You counted.”
“I did.”
“Counted?” Jess asks, confused.
“To figure out how far you fell.”
Dimitri asks her, “How far did you fall?”
Jess looks at Krish. “I—I don’t know.”
Krish shrugs.
Mitchell takes a good look at Jess. Her hair is messy. Like him, she’s wearing her thermal underwear. It’s stained and sweaty.
“Where’s your spacesuit?”
Jess points at the open airlock at the rear of the shuttle. Five spacesuits hang on racks, ready to be donned. One is torn and ragged. Another is badly scratched.
Dimitri asks, “How did you get back here?”
“We walked,” Jess says as though that’s obvious. “What is going on? What is wrong with you guys?”
Mitchell’s voice breaks as he speaks. “We thought we’d lost you.”
“So, what happened?” Dimitri asks. “You fell into foliage or something that broke your fall?”
“It was dark,” Jess replies.
“No broken bones?” Dimitri asks. “No bruising?”
“No,” Krish says.
“Well, damn,” Mitchell says. He feels overwhelmed with emotion. It’s out of character for either him or Krish, but he can’t help himself. He hugs Krish. He’s never been more happy to see someone. As much as he loves Jess, it’s seeing Krish that makes it real.
Krish responds with a smile and a laugh, slapping him on the back. “It’s good to see you too, man.”
That seems to crack the ice. Dimitri joins them, slapping his big hands on Mitchell’s back and sending a solid thud through his ribs and into his lungs.
China and Jess look at each other. They’re standing on either side of the huddle of men in the cargo bay. Jess has a hopeful look on her face. Tears well up in her eyes, but in the low gravity, they refuse to fall down her cheeks. Instead, they form blobs in the corner of her eyes near the bridge of her nose. China looks numb. If she’s feeling any emotion, it’s not showing. The men heartily celebrate cheating death a second time. They’re jovial and boisterous. China bites her lip.
Jess approaches China, offering her a hug, but China steps back away from her.
“What were you thinking?” China asks. “When you fell?”
The men turn to face the women. They’ve got their arms over each other’s shoulders, standing side by side.
Jess says, “I—I couldn’t believe it. It’s strange. I was falling, but it didn’t feel like I was in motion. It looked as though the Herschel was rushing away from me. It was the Herschel with its overgrown black vines and lush leaves that was taking off, racing into the dark sky.”
“And?”
Krish answers. “And we could see you. Both of you. We could see you on the steel grating. We could see the roots reaching below the metal.”
“And?”
“And we lived. We survived,” Jess says.
China isn’t satisfied. “Why didn’t you tell us? Why didn't you say anything over the radio?”
Krish laughs. “I think we did.”
“I’m sure we did,” Jess says.
Mitchell says, “We didn’t hear you.”
“We couldn’t hear you either,” Jess replies.
Dimitri says, “I’ll need to check your radios before we go back outside.”
“And your suit integrity,” Mitchell says, pointing at the tears on the spacesuit Jess was wearing.
“It is good,” Dimitri says. “This is good. This is the best. We could not have hoped for this, but here you are. This is a good day—a good day indeed.”
Jess smiles, saying, “Yes. It is.”



Cavern
Neither Jess nor Krish are either hungry or thirsty, which surprises Mitchell. He’s famished. It’s the sense of relief kicking in. His stress levels are back at baseline. His body’s telling him things are normal again. They’re not, but he doesn’t want to face that reality just yet.
After breakfast, the crew prep for returning to the Herschel. Krish swaps out life-support gear and the suit torso with spares, repairing both his suit and the one worn by Jess. There are no spare helmets, so Krish will have to make do with his scratched one.
Jess agrees with Dimitri’s assessment. They need to recover the data core and flight logs from the Herschel. She also wants to collect samples of terrestrial plants that evolved to survive on Nossos and any frozen exo-samples taken in orbit. Dimitri doubts the crew of the Herschel were able to find anything alive on the ice, but they may have found similar frozen specimens ejected from the subsurface ocean.
The standard operating procedure for exoplanetary expeditions is to secure their initial samples in a contingency bay. Being located inside the false floor beneath the bridge, this bay is specifically designed to survive a crash. There’s even a sample return module with its own rocket engine. It has a homing beacon and can accelerate 50 kilos worth of samples up to a quarter of the speed of light. The onboard artificial intelligence should have activated this when the systems began to fail in order to get samples back to Earth. That it wasn’t triggered is one of the mysteries of the Herschel.
Beyond that, the consensus is that the Kelvin should leave the system. They’re not equipped for a long-duration stay, and they’ve lost most of their science team, reducing their effectiveness around Ross 128. The Kelvin was equipped for a maximum five-year mission and doesn’t have the resources to establish a colony.
The Herschel is a ghost ship. They need to get the samples and logs back to the scientists on Earth. They’ll be able to transmit data, but the physical hardware can also be revealing. Radiation causes metal fatigue and can even flip settings in solid-state memory. All of it will be scrutinized by NASA scientists for centuries to come. If there’s one lesson from astronomy since the 1800s, it is don’t underestimate what can be gleaned from the most trivial piece of information. The existence of other galaxies, the chemical composition of stars, the presence and nature of black holes, exoplanets and exomoons have all come from seemingly trivial, often overlooked curiosities—questions arising from the data. Mitchell has no doubt they’re carrying a treasure trove back to Earth and one with far more information than they imagine.
After suiting up, the crew crosses the frozen plain and heads into the airlock on the Herschel as a single group. The initial caution they felt is gone, which is irrational. If anything, having two crew members fall from the fatigued metal flooring would suggest more caution, not less, but there’s a sense of euphoria in cheating death. Mitchell isn’t thinking straight—not until he sees the message painted on the hull of the spacecraft in engineering. Up until that point, he was happy to be swept along with the others. As the steel hatch opens, though, his memories come flooding back.
Run!
Leave while you still can.
Don’t let the minotaur find you—fool you.
“What do you think that means?” Dimitri asks, standing by the main console in engineering. As the Herschel is lying on its side, the console looks out of place. It’s stuck to what is now a wall. Being a cylinder, the outer hull of the Herschel curls around them. When vertical, it would have been a continuous curved wall, but now that the spacecraft is lying on its side, the hull is the floor at one point, a wall when horizontal and then the ceiling when overhead.
Two artificially intelligent robotic climbers lead the way, being programmed to scout no more than thirty feet ahead of the astronauts. As they weigh roughly the same as an astronaut in a survival suit, they’re able to stand in for them and test the integrity of the walkways in the horticultural zone.
Jess is over by the hatch leading out of engineering. She’s standing immediately beneath the graffiti, looking up at it. Mitchell wonders what she’s thinking, but he doesn’t want to ask her in front of the others. Whatever her thoughts, she’s reserved, keeping them to herself.
“I never saw this,” she says.
“Me neither,” Krish says, pointing. “I mean, is this for real? Is it serious? A warning against a mythical creature?”
“Or the rambling of a madman stranded eleven light years from Earth?”
“Someone thought it was serious,” China says, standing at the back of the group beside Mitchell.
“Forty years ago, maybe,” Dimitri says. He joins Krish and Jess as they prepare to move through the hatch into horticulture. Mitchell wants to say the obvious—be careful—but they hardly need to be told, and the four-legged robotic climbers are already stomping around on the roots.
Dimitri’s carrying the climbing gear. All of their suits have built-in anchor points. Before leaving the shuttle, they clipped carabiners in place, ready to hook into climbing ropes. No one’s taking any chances this time.
“I’m going to secure our lines in here,” Dimitri says, tying several ropes to different anchor points within engineering. Krish squeezes through into the horticultural zone. He’s careful to lay the ropes out in a sequential order so they don’t overlap. He hooks on to the first one and, after threading it through his carabiner, begins exploring the far side of the floor, staying well away from the collapsed section.
With the others climbing through the forward hatch, China taps Mitchell’s arm. She shows him her wristpad computer. She’s switched off her radio. Mitchell knew this was coming. He saw her loitering and hung back, figuring she wanted to talk. It’s strange. They’ve never been close. They’re from vastly different cultures and backgrounds. Both of them have made an effort to be friendly, but they never seemed to click. Now, though, they’re united by something that never happened.
Mitchell turns off his radio, but he continues walking through engineering, making it as though he’s looking at some of the equipment that was remounted on the makeshift floor. In this way, he’s got a plausible reason to be a straggler and talk quietly with China.
“Don’t you think it’s strange?” China asks.
“The sign? Hell, yes. I think it’s crazy.”
“No, not the sign. The airlock.”
“The airlock?” Mitchell asks, looking back at the hatch at the rear of engineering.
“Not that airlock. Our airlock. On the shuttle.”
“I don’t follow.”
“Two doors,” China says. “An outer door and an inner door, right?”
“Right?”
“When we landed, we had the inner door open. We treated the whole shuttle as an airlock.”
“Right. So?”
“So… We were inside. How did they get in through the outer door without first closing the inner door?”
Mitchell feels his blood run cold. “They—They can cycle the lock from the control panel outside.”
“We would have heard the inner door close. We would have heard the airlock going through its decontamination process and pressurization. We were in the cargo bay. We were sleeping just a few feet from the airlock. I didn’t hear anything. Did you?”
“No.”
“What are you suggesting?” Mitchell asks, stepping up on the scaffolding, approaching the hatch leading to horticulture, knowing their conversation has to come to an end or it’ll arouse suspicion—but that’s crazy. Why should anyone be suspicious of the two of them talking? They haven’t done anything wrong. Neither has anything to hide and yet Mitchell feels guilt well up within him.
He reaches for the lip of the hatch. Jess is on the other side. She leans down, smiling from behind her visor as she says, “You coming?” As they’re close, he can hear her without his radio, but he can’t transmit. His right hand is on the top of the hatch. He reaches up and presses the transmit button, making out as though he’s simply grabbing the steel rim with both hands.
“Coming.”
Behind him, China says, “All I’m saying is be careful.”
That she’s saying the very words he wanted to speak to Jess and Krish is not lost on him, although the context is entirely different—and disquieting.
Once they’re all through the internal hatch, the crew walks around the edge of the horticultural floor, staying away from the massive hole opening out beneath the spacecraft. Mitchell’s been here before, but his memory is skewed by what happened. Now, he sees the vast opening with more clarity. There are crumple marks on the hull. This must have happened when they laid the vessel down on its side. The Herschel will never take flight again. Even if the crew could seal the hole, the structural integrity is gone. It must have come down hard.
The cavern looks menacing—malevolent. It’s the darkness. Mitchell’s not one for superstitions or fears. He’s spent his career in the pitch-black, dark void of space, but in here, the darkness is different. There’s no relief—no end. There are no stars. It’s as though reality ceases to exist, and that frightens him. He has to focus his mind.
The horticultural deck is designed to take up the equivalent of two normal decks. Within the remains of the Herschel, though, the life-sciences and medical decks beyond horticulture have also been used to expand the growing space to cover four decks. As he works his way around the hole, he examines the way an oxyacetylene torch has cut through the plate steel. The telltale jagged marks and molten drops betray the process. It’s a hack. No thought was given to preserving the life support conduits leading to the bridge. Electrical is intact, but not the air ducts, water lines or waste management system. Each floor was cut roughly two feet away from the hull, which allows the plate steel to continue providing structural support. In essence, the remnants of the floors were used as large steel braces, which makes sense given that the craft needs to maintain its internal pressure.
“What are you thinking?” Jess asks, securely hooked into a line Dimitri has run from engineering around the edge of the hole and over toward the bridge. He’s used a portable welder to attach anchor points every twenty feet.
“Everything here. I dunno. They were looking for compromises.”
“What do you mean?”
“To us, lights are essential, but not to them.”
“Why?”
“They ran the UV grow lights but not the main lights because they needed to conserve their electrical supply.”
“For what?”
“Air. They’ve got to maintain an atmosphere in here—and an ambient temperature. And that burns through a lot of juice.”
“But…”
“All they cared about was the farm. I get that, but then they let the farm become overgrown. These vines. They’re for grapes, but they’ve gone feral. Without pruning—without pollination—they won’t produce. And they’ve overwhelmed the wheat and corn.”
“It’s been almost forty years,” Jess says. “No one’s been tending the garden.”
“They rigged the Herschel for the long term. The only reason they’d leave the lights off is to conserve electrical power for air.”
“But why? And why not look after the horticultural zone? Why abandon it?”
Mitchell points into the hole. A series of thick cables run into the darkness. “At a guess… Because of what they found down there.”
Jess says, “They didn’t think anyone was coming to rescue them.”
“No,” Mitchell replies, shaking his head.
“And now?”
“If you’re asking—are they dead?” Mitchell asks, staring into the oppressive darkness at the bottom of the hole. “I don’t know. I think so, but we won’t know until we go down there.”
“What’s the plan, boss?” Dimitri asks, sounding far more American than Russian, playing up to a cliche in Hollywood movies. He’s not subtle. He’s pushing to go down into the darkness.
“What about the minotaur?” China asks, cutting off Dimitri with her own agenda, forcing Jess to consider both of their positions.
Mitchell staves off a snap decision from Jess by supporting China and injecting doubt. “You’re thinking there’s something down there? Something other than human?”
“Someone wrote that message.”
He agrees, saying, “They sent a warning.”
“Hang on.” Jess holds her hand out, signaling for the chatter to stop on the radio channel. She’s not dumb. She knows when the various members of her crew are jockeying for position, trying to influence her thinking. From the look on her face, she wants to have a stern word with Mitchell, but he feels compelled to support China. Something’s wrong. Hell, that’s obvious. Of course, something’s wrong. The crew of the Herschel rigged their spacecraft as a power plant to support a base beneath the surface of an alien moon. They’re shipwrecked. Marooned. Abandoned. The question in his mind is why did they come down here? Was it willingly or out of necessity? Either way, once they committed to touching down on the icy plains to the north, they gave up their ability to fly between stars. Or had they lost that before then? What the hell happened to them? In orbit and on the surface?
China and Krish are on the far side of the hole, working their way toward the bridge. Dimitri is standing on a granite outcrop below the decrepit farm. He’s stepped beneath the hull of the spacecraft and is examining the rock. The spotlights on his helmet reflecting off the rock glisten, making it look as though the granite’s wet. Rather than waiting for an answer to the question he asked, he’s taking action.
“Sealed with plastic,” he says. “They had to repurpose a fabricator to do this.”
Jess is losing control. She barks commands, but they feel forced. “Dimitri, you and Mitch explore the hole with a robotic climber, but only while connected to a line. You run out of rope, and you stop. Is that understood?”
“Understood.”
“Krish and China will help me power up the bridge to look at the logs.”
Lush dark leaves line the edge of the hole, drooping over the void. A thick tangle of roots covers the metal grating. In places, it’s collapsed, but Dimitri has set up anchor points, securing the rope and allowing them to follow the curved edge into the darkness.
Mitchell reaches Dimitri. As they’re over fifty feet from the others, the radio automatically adjusts the volume of their conversation, ensuring their voices are distinct while allowing them to hear the others without overwhelming and distracting them. Mitchell can hear Krish powering up the central computer using a battery pack.
“You were right,” Dimitri says. “They’ve lined the cave, sealing the rock to keep the air from seeping out.”
Standing on the rock ledge below horticulture, Mitchell can see roots extending down into the darkness. A fine mist hangs in the air. It’s fascinating to see how the column of air extending down through the cavern has formed its own micro-climate, with a light mist watering the roots. Although there’s no evidence that anyone’s been cultivating or harvesting the plants for decades now, they would play an important role in filtering the air, balancing microbial aerosols, breaking down CO2 and naturally regulating the environment. It’s a set-and-forget strategy, letting life do what it does best—survive.
Now that they’re beneath the Herschel, it’s clear a spiral track has been carved into the rock, slowly descending into the depths. The power cables have been secured to the rock at regular intervals, indicating their importance.
“What are you expecting down there?” Mitchell asks as Dimitri follows the rocky path.
“Answers.”



Glow
The cables disappear into a side tunnel roughly fifty meters beneath the hull of the Herschel. From there, they run along the ceiling in carefully arranged bundles mounted on steel clamps spaced every twenty feet, slowly winding into the darkness.
The two astronauts run out of rope. Mitchell’s expecting Dimitri to continue on quietly, as they’re not in any danger. Unlike the cavern, there’s no risk of a fall within the tunnel-like cave rambling before them. Perhaps that says more about him than Dimitri, but the burly Russian pages Jess.
“What have you found?” she asks, increasing her volume. It’s as though she’s standing next to them.
“We’re in a tunnel leading away from the main cavern. The power cables continue on. I’d like permission to follow them.”
“Is it safe to proceed?” Jess asks, and Mitchell has no doubt she’s flicking between the video feed coming from both of their helmets, making her own assessment. He pans slowly, showing her the opening behind them and the cave winding ahead of them.
“Yes.”
“First sign of danger, and you turn back. Understood?”
“Understood.”
“No risks. If there’s any doubt, turn around.”
This time, it’s Mitchell who replies. “Understood.”
He wants her to know he’s on board with her direction and not taking any chances.
The two men continue on into the darkness, walking slowly on the uneven ground. The cave has formed naturally, meaning its width and height vary as it ambles down into the mountain. Occasionally, the cave forks, splitting in two, and they favor the larger tunnel, following the cables.
The two men can hear China and Krish talking about establishing an uplink with the Kelvin, which will forward the flight logs to Earth. They’re testing signal strength and packet loss as they wait for the orbits to align. Jess is quiet. Knowing her, that probably means she’s losing herself in the logs, wanting to understand what forced the Herschel to land and adopt a long-term survival strategy.
The deeper they go, the more their radio signal breaks up. They’re losing touch with the surface team.
“Look,” Mitchell says, pointing. There are patterns on the rock, but they appear disjointed and random. Faint etchings and outlines span the tunnel along with hundreds of dots, but the color is so close to that of the granite that they’re barely visible. “What do you think that is?”
“Life.”
“Life?” Mitchell replies, resting his hand on the clear plastic sealing the tunnel, curious about what lies beneath.
“Ah, on Earth, we have bacteria that will grow easily ten to fifteen kilometers beneath the ground.”
“But what would it feed on?”
Dimitri thinks for a moment. “Chemicals leeching through the rock. Thermal vents. Radioactive decay. Any energy it can get.”
“Hmm,” Mitchell says. “I have an idea. Turn off your lights.”
“My lights?”
He reaches up and turns off his helmet lights. Reluctantly, Dimitri does likewise. There’s a soft glow from their wristpad computers, but the AI running them senses the darkness and switches to low-light mode, allowing their eyes to adjust. Beyond that, there’s nothing but the inky black darkness. The walls, floor and cables are gone. It’s as though reality has dissolved. The sheer intensity of the pitch-black void leaves Mitchell lingering with his finger ready to turn on his lights again.
Being blind, his mind automatically enhances his other senses. What seemed like a good idea moments ago now feels utterly stupid. He can feel his heart beating faster in the arteries of his neck. His breathing sounds unusually loud. The hiss of air being exchanged in his helmet is like a leak from a tire. Within his suit, the hairs on his arm stand on end. Without sight, his body is screaming for information about the alien environment around him. Sweat beads on his forehead. He can’t escape the feeling that something is going to launch out at him from the darkness: the minotaur! But he’s being silly—irrational. There’s no such thing as something half human and half bull.
“Dumb idea,” he mumbles, reaching for his wristpad computer.
“Wait,” Dimitri says, grabbing his upper arm. “I think you’re right. I think it was a good idea.”
And then Mitchell sees it—a soft glow on the walls. It’s as though ten thousand stars suddenly burst into life. His pulse slows. His breathing eases. The adrenaline pulsing through his veins ebbs away.
“It’s—It’s…”
“Beautiful,” Dimitri says.
As his eyes adjust to the darkness, Mitchell sees more and more detail on the cave walls. What looked like scratches are bioluminescent alien bacteria filling cracks in the granite.
Dimitri laughs in delight, sounding like a child opening presents on Christmas Day. “How did you know?”
“I didn’t,” Mitchell replies. “I guessed.”
“Based on what?”
“Your comment about this being life. If there’s one consistent factor about life on Earth, it’s that it differs from its environment. It’s always distinct. And life everywhere loves one thing.”
This time it’s Dimitri who’s intrigued. “Food?”
“Yes. Food. Energy.”
“But why would they expend energy? Why glow this far down in the rock?”
“They wouldn’t,” Mitchell says, pointing at the rough, rocky floor sealed in plastic. “But down there, in the ocean, where they evolved, bioluminescence would be the only source of light. When it comes to deep sea creatures on Earth, bioluminescence is critical to survival, and it’s often found in symbiotic relationships.”
Dimitri says, “Yes. There are several species of octopus that glow in the dark.”
“Yes. Yes. They harvest bacteria so they can lure prey.”
“But what do the bacteria get out of all this?”
“A host. A home. A lifecycle.”
Mitchell rubs his gloved hand on the plastic, wanting to get a better look at a colony of alien microbes glowing in the rough shape of a triangle. They’ve followed the nooks and crannies in the granite and linked up to make what appears to be a crayon drawing of an isosceles triangle.
“It’s stunning.”
“And look,” Dimitri says, pointing at his boots. “We can see. Even in the low light, there is enough for our visors to amplify, allowing us to see.”
“The survivors from the Herschel. They were searching—looking down here for anything they could exploit to survive.”
“Yes,” Dimitri says, crouching and examining a small fern growing on the side of the plastic. “They knew they couldn’t count on the Herschel. Not forever. They needed to figure out how to survive for decades.”
Mitchell crouches beside him, examining the fern. It’s only a few inches high but has several fronds and dark leaves. Roots cling to the plastic. They’re long and spindly.
“And down here, life from Earth has adapted to survive with life from an alien biosphere, taking moisture from the air and light from the bioluminescent microbes.”
“Life from two worlds,” Dimitri says. “Separated only by a thin layer of plastic.”
“Damn.”
The two astronauts continue to follow the tunnel as it winds deeper into the granite. They keep their lights off. Streaks of alien microbes line the roof, casting a soft glow over them. There’s something fundamentally soothing about being bathed in the light of life. Mitchell fiddles with the camera on his helmet, making sure it’s recording in low-light mode. He switches between frequencies, wanting to be sure to capture as much detail as possible for review later. 
They follow a chasm that forks, splitting into two narrow caves.
“Which way?” Dimitri asks. It’s a coin toss. As the cables split, they have no reason to choose one direction over another.
Mitchell says, “Down. We continue down.”
“Why?”
“Because this is the third fissure we’ve found that branches off in different directions. If we keep going down, then coming back, we know we should always go up.”
“It’s like a maze down here,” Dimitri says. And he’s right. The cave ambles, often changing direction at odd angles. No one section is more than forty feet in length.
Mitchell’s heart races at the realization that they could already be lost and not know it until they turn around. The density of the rock above them is going to block radio signals. They’re on their own. He doesn’t want to say as much, but he regrets not unhooking the rope and using it as a guide within the caves. Even then, it, too, would have run out. Mitchell is reasonably sure he can find his way out, but what seemed like a good idea ten minutes ago is looking decidedly stupid to him now. 
“Wasn’t it the minotaur they found at the heart of the labyrinth?”
Dimitri doesn’t reply.
They walk on into the darkness, following the ever-changing blue glow lining the walls. The alien microbes have a cadence of about thirty seconds, during which they wax and wane, increasing and decreasing in brightness. Even though they’re separate, individual organisms, it’s as though they’re breathing as one. Perhaps they’re reacting to each other. Waves of light ripple over the rocks.
Mitchell doesn’t say anything, but he wonders if the microbes are able to metabolize plastic. He can’t help but wonder if that’s why they’re lining the cave or if they were always here in abundance. If they can use plastic as a food source, they’ll breach the seal and two alien worlds will collide. If that happens, it won’t be like popping a balloon. Granite isn’t porous in the same way as sandstone is, so the atmosphere won’t leak out of the cave. As long as the sealing in the Herschel remains intact, there won’t be an explosive decompression. Down here, though, there will inevitably be fissures and cracks that will allow water and air to mingle along with microbes.
The more Mitchell thinks about it, the more convinced he is that this has already happened. The microbes down here have had several decades to work on the plastic. He wants to tell Dimitri they should switch their lights back on and look for breaches, but he doesn’t. It’s his breathing. It’s Dimitri’s breathing. Both of them have naturally slowed their respiration rate since turning off their lights. The unknown is unnerving, but the natural light show around them puts them both at ease.
“Hey, look at this,” Dimitri says, pointing at a mirror lying on the ground on the far side of the cave. Mitchell is astonished to see a perfect reflection of the wall and tunnel ahead of them. It’s as though mercury has been poured on the floor and gathered at the lowest point. Dimitri crouches. The fingers of his gloved hand dip into the liquid silver glistening in the soft blue light of the microbes.
“It’s water,” he says, raising his hand and watching as drops fall from his palm. Ripples roll across the glistening surface of the puddle.
“And more ferns,” Mitchell says, pointing at the far side of the shallow pool. “Their spores must be carried on the wind.”
“Beautiful, huh?”
He’s right. It is beautiful. And yet, Mitchell can’t help but feel a pang of doubt. They’re going off-script. The Seattle Protocol and NASA best practices would have had them stop and use a collection sample kit to test the water. It could be acidic or heavily alkaline. Either could damage Dimitri’s glove.
They’re being reckless. Stupid.
They should have tested the water for microbes. Back on Earth, a single drop of seawater contains thousands of phytoplankton and other microorganisms. Just one drop is an entire world unto itself. A single drop of water from the ocean holds roughly a million bacteria and upwards of ten million viruses—and all of that could be drawn up in a pipette with a single touch of his thumb on the suction button, sampling 0.3 milliliters, less than 1% of a fluid ounce.
Mitchell’s gloved hand rests on the science collection kit in his hip pocket. He feels guilty of rushing instead of slowing down and being methodical, but the truth is there have been dozens of occasions where he should have taken samples.
And it’s not just that they should have tested the water for harmful microbes or pH levels that could damage the rubber coating on their gloves. They could have confirmed whether there were terrestrial or alien microbes in the water. They could have understood whether the seal coating the cave has been breached and what the impact of two colliding biospheres will ultimately be. Will they coexist? Will one win over the other? Will they mingle?
In a laboratory, decisions such as these are easy—obvious. But eleven light years from Earth, walking around on a frozen alien moon in orbit around a gas giant, searching for survivors, it’s too easy to get caught up in the large-scale issues and forget the importance of the microbial world. Mitchell thinks that’s a mistake. But then again, Mitchell wouldn’t have come down to the moon in the first place. He would have rigged sterile sample-return robots.
As much as he wants to protest, he gets to his feet and joins Dimitri, walking further along the cave. Mitchell might feel compelled to follow the standard process, but the reality is that if they’d done that, it would be weeks, perhaps even months, before they ventured down this deep with a robotic probe to find this particular puddle. Analyzing its contents would have taken time as well—too much time. And if they had relied on robotics, they would have probably missed the bioluminescent microbes beyond the plastic.
He sighs. There are no easy answers.
Mitchell resigns himself to the reality that they’re a rescue mission—science is a secondary consideration. As much as he hates to admit it, Dimitri was right back on the Kelvin when he pointed out that any contamination has already happened. Not only that, but any virgin sample collection has also already happened and been cataloged by the crew of the Herschel. Their job is to retrieve that data. And to be fair, it will be a far more precise representation of the initial environment than anything he could collect. Thirty-eight years is a helluva long time for biospheres to mingle. Mitchell only hopes Jess is right in prioritizing the human element of the mission over any science. His instinct says it’s a mistake. Regardless, he walks on, taking one last look at the pool of water glistening like liquid mercury beneath a rocky ceiling full of pulsating, glowing microbes. And then he rounds the corner to catch up to Dimitri.
Mitchell hates himself for simply going with the consensus. Fuck it, he decides. The others might be focused on rescue, but he’s expecting nothing but corpses. He decides he’s going to go back to fundamental science and collect some samples along the way. If that slows everyone else down, so be it.
The granite gives way to dark volcanic rock, making the soft blue glow of the microbes even more distinct. The nature of the caves changes. Cracks and fissures are replaced with lava tubes. They’re broad and circular, reaching up high overhead.
“Look at this,” Dimitri says, pointing out scratches on the wall. Hundreds of gouges have been carved into the rock, all facing in roughly the same direction, all of them set beyond the plastic.
“They were mining this stuff.”
“They had to make the plastic out of something,” Dimitri says.
“You think their replicator did this?”
“There’s plenty of silicon, carbon, oxygen, iron, and aluminum in magma. It’s a treasure trove for a replicator.”



Resurrection
“Look, the plastic has been breached,” Dimitri says. He touches a section of the coating that has weathered with time. Salts and minerals have leached through the seal. Calcified rock has formed like a stalactite, slowly reaching for the floor of the cave.
“The biosphere has been breached,” Mitchell replies, taking a sample of the crystals that have formed on the exposed rock.
“It was always going to breach,” the Russian replies. “It was only a matter of time… I suspect the seal was only ever atmospheric. They wanted to contain the pressure and maintain their air composition.”
“Not isolate the biospheres?”
“No.”
Mitchell’s disappointed. Dimitri’s not. If Dimitri cares about the breach, it doesn’t show. He heads further down through a narrow gap in the rocks. Mitchell stands there filming the rocks, scanning them with a spectrograph, knowing this data will be important to scientists back in Houston.
Although Dimitri is a scientist, he’s an astrophysicist—biology isn’t his area of interest. If pressed, he can talk about evolutionary pressures and concepts like natural selection and genetic drift but it’s not his primary focus. Mitchell’s an engineer. He’s like Dimitri, being trained in the technical aspects of spaceflight, but Mitchell’s an oddball. After playing violin in the Boise Symphonic Orchestra, he began a degree in astrobiology before switching in his second year to astroengineering. Deep down, he is fascinated by the ultimate machine—biology. Mitchell doesn’t think Dimitri is dismissive of exobiology, it’s just that he’s not as acutely aware of its importance.
Mitchell draws an arrow with the red marker from his collection kit, indicating the way back. By his reckoning, they’ve passed seven chambers with multiple entrances and exits. He’s drawn a few of his arrows over the bioluminescent bacteria, effectively making the arrows backlit. They can always follow the cables on the ceiling, but Mitchell feels better leaving his own breadcrumb trail as, occasionally, the cables split, leading in different directions.
He collects a few water samples and ferns as they descend through the rambling caves, but the plants appear repetitive, so he’s selective, only taking samples that—on the surface—appear to differ from each other. In one pool, there were tiny insects darting around in the water. They were minuscule, being smaller than an ant. The extraterrestrial microbes beyond the plastic seemed to interact with them, as the glow beneath the clear puddle was brighter than on the walls.
Given that insects are used for pollination in the farms, Mitchell can’t rule out that these are terrestrial in origin. It would require rapid evolutionary adaptation for insects to live in caves, but that’s not unheard of when it comes to extreme environmental changes. It’s a case of ‘adapt or go extinct.’ During the Industrial Revolution, the peppered moth turned black within a few decades. Once humans began cleaning up the soot, they returned to their speckled wings. In the same way, grasshoppers have adapted to resist pesticides, so insects have already demonstrated rapid genetic change on Earth.
“Hey, look.” Dimitri points at a yellow glow seeping around the rocks in the distance.
Mitchell is kneeling beside a shallow pool. He puts away his collection kit, packing it up and slipping it into a pocket on his thigh. Getting to his feet takes focus. It’s not that his spacesuit and life-support unit are heavy. They’re bulky, and that shifts his center of gravity. Even with an apparent weight of roughly a third of what he experienced on Earth during training, it takes concentration to keep his balance.
Dimitri points up at the roof of the cave. The cables they’ve been following split, branching in two directions. The bulk of the cables continue around the corner, where a warm light bathes the tunnel.
“I think we’ve arrived.”
“We have,” Mitchell says, bounding over toward him.
The two astronauts edge their way past the rocks and boulders scattered across the floor of the cave. They’re also covered in sprayed-on plastic. It’s as though the interior of the cave has been shrink-wrapped.
Once they round the corner, they see wheat growing in abundance. They’ve entered a vast cavern easily forty feet high and roughly a hundred feet wide. Mitchell’s not surprised. On Earth, volcanic lava tubes can reach for miles. On the Moon and Mars, they’re astonishingly big, winding beneath the surface for upwards of thirty miles. They’re geologically stable and seemingly perfectly formed with chambers and domes and half-pipes revealing the passage of ancient magma. Lava tubes are ready-made habitats. And they’re safe from radiation. This is what the crew of the Herschel realized. That’s why they abandoned their spacecraft. There’s enough room down here to feed and house thousands. It’s an entire world beneath the surface of the frozen moon.
The overhead lights glow with a soft hue. They’re brighter than the microbes, but not by much. Fields of wheat open out before them, stretching into the distance.
“Astonishing.”
“Well, they’re not dead,” Dimitri says. The Herschel may have been abandoned, but at least some of the crew has survived.
Mitchell takes a clipping of wheat for his sample collection and seals it within a test tube. A gas analysis unit on his kit samples the air and then flushes the tube with inert argon to preserve the contents.
They walk on. The waist-level wheat gives way to corn rising up over head height. The path is made from crushed rock. It takes Mitchell a moment to realize what’s changed. He’s so in awe of the broad lava tube that it’s too easy to become distracted, absorbed in the new details around them, like the crop watering sprinkler system mounted on the roof of the lava cave. Up until now, the two of them have been alone with their breathing and the occasional conversation, but something’s different. Something has changed. It’s the noise.
Rocks crunch beneath their boots.
Mitchell comes to a halt.
Dimitri turns back to him. “What?”
Mitchell points at his boots, saying, “We are way beyond Seattle now.”
Dimitri crouches. He picks up a handful of grit and rocks and lets it fall between his fingers.
“Well, this is interesting.”
“Inevitable is the word I’d use.”
“Deliberate.”
Mitchell replies, “As much as I hate to say it—necessary.”
Dimitri looks around. “Where is everyone?”
Mitchell ignores him for a moment, saying, “If they’ve given up on containment and the separation of their food supply…”
Dimitri completes his thought. “All the protocols are gone.”
“Yep.”
Dimitri points back at the tunnel, saying, “So they sealed the granite, but not the lava tube. Why?”
“I dunno,” Mitchell replies. “I would have thought the lava tube was more porous, but maybe I’m wrong. And this. All this… well…”
There’s resignation in Mitchell’s voice. This is what he feared. And not just for the crew of the Herschel. He worries about the crew of the Kelvin as well. They’ve been sloppy—reckless. For all he knows, bio-containment is already over for his own crew. If there are any contagions or biological consequences from the two separate biospheres mixing, it may have already happened when they removed their suits in the shuttle. On the plus side, the crew of the Herschel has been here for decades. Apparently, they’re okay.
As magnificent as the farm is, it pales in comparison to the next chamber. They descend a gravel path and come out on a rocky outcrop, looking across a vast open lava dome. In the low gravity on Nossos, it extends for miles, reaching easily a thousand feet in width, if not more. Mitchell would make it to be about three hundred meters. Three football fields could fit inside the dome placed end-on-end with plenty of room to spare on the sides.
“They could play the Superbowl in here.”
“Or the FIFA World Cup,” Dimitri replies.
On planetary scales, it’s an impressive living space, being on par with the Collins Dome in the Sea of Tranquility, but that was built using robotic diggers. This is entirely natural. It’s no wonder the crew of the Herschel migrated here.  
“Look,” Dimitri says, pointing. There are several additional antechambers similar to the one they descended through. Although they’re unevenly spaced, being the result of natural processes and varying gas pressures when the volcano was active millions of years ago, there are at least six of them. All of them have been converted into farms. Robots tend to the crops, rising over the stalks like metal spiders.
Most of the central chamber is dominated by trees and grasslands rather than farms. The lighting is bright. Steam rises from volcanic vents, heating the air. Off to one side, there’s a lake. A village has been established on the far slope. It’s an astonishing achievement. Mitchell checks that his camera is recording as this is the kind of information that needs to be sent back to Earth as soon as possible. It’s beyond the wildest expectations of mission planners.
He points at a metal building surrounded by spheres. “That’s a class-four geothermal generator. And those are atmospheric purifiers.”
Dimitri says, “They’re abandoning the Herschel.”
“Yep. Probably more out of necessity than desire.”
Mitchell and Dimitri descend the slope, walking into the open dome. Their exploration of the gaping hole beneath the Herschel began out of obligation. Trudging through the caves was mundane, but now they’re excited.
“Where is everyone?”
“Over there,” Mitchell replies. The Herschel had a crew of forty. From the rocky bluff on the edge of the dome, they can see most of them congregated in what looks like a tent. Within the dome, there’s no need for protection from rain or snow, and yet, they’ve built a canvas tent with open sides. There must be some kind of precipitation. To stay healthy, they probably replicate a day/night cycle with the grow lights and that allows moisture to form.
“Come on,” Mitchell says. “Time to say hello.”
In the low gravity, they bound down the path.
One of the colonists sees them and waves. They begin calling for the others. There’s excitement and cheering. People swarm out of the open tent and rush up the path to greet them. To Mitchell’s surprise, the colonists are wearing white linen smocks. Men and women wear the same ankle-length clothing. After thirty-eight years, it’s probably practical. Mitchell’s not sure about the bio-manifest on the Herschel, but he doubts it included cotton. Marijuana was on there for medicinal and recreational purposes, and that could be co-opted as if it were hemp and used for clothing. He spots several people in their twenties and realizes, in astonishment, that they’ve been born here. They may have never seen beyond these caves, let alone the gas giant or the stars. To them, Earth would be the stuff of legend.
An elderly man strides forward. The others make way for him. He has a staff he uses to compensate for a bad knee. His hair is as white as his long, flowing garment. His thick, bushy beard leaves him looking like a modern-day Moses. He waits for them just beyond the edge of the tent. It looks as though the colonists were in some kind of town hall meeting.
Although Mitchell’s an officer on the Kelvin, Dimitri is the lead civilian. As captain, Jess was in charge of the crew, but Dimitri was given responsibility for the rescue itself. Her job was to get him safely to Kreet and its small moon. As such, Dimitri strides forward.
“You,” the elderly man says as the colonists gather around them. “You’re real?”
Dimitri laughs. It may have taken the Kelvin twenty-two years to get here, but the crew of the Herschel have been waiting for thirty-eight years in total. That’s almost four decades spent wondering if help will ever arrive.
“Yes,” Dimitri replies, hopping slightly in the low gravity as he walks toward the old man. “Yes, I’m real. We’re real.”
He offers the man a gloved hand to shake. The man accepts.
“And you must be Hugo Martins—mission commander.”
“Commander?” the man says with a hint of vague recognition in his voice. “Oh, I haven’t heard that term in a very long time.”
Hugo steps up to Dimitri, not letting go of his gloved hand. He peers at his suit, examining the stitching with his other hand and looking at the logos and flag. He seems particularly interested in the scratches from wear on the aluminum locking ring of the helmet.
“You’re really here, aren't you?” Hugo says, finally releasing his hand and patting him on the shoulder, convincing himself the astronauts are real.
“We certainly are,” Mitchell says, stepping up beside Dimitri.
“And you’re from…”
“The Kelvin,” Dimitri replies.
Hugo recognizes the name. “Sister ship to the Archimedes.”
“Yes, that’s right,” Mitchell says.
Hugo is reserved. For a moment, he seems lost in his memories. “The Kelvin… I remember the Kelvin. That’s a deep-space resupply ship. It’s not a research vessel like the Herschel.”
“It’s smaller,” Mitchell replies, unsure why this point is important to Hugo. “Ah, the frame is original, but it’s been completely overhauled.”
“Couldn’t be faked.”
“Um, no,” Dimitri says, glancing sideways at Mitchell, wondering about that comment.
“And your orbit?” Hugo asks, shifting the subject.
Mitchell is confused as to why Hugo wants to know about their orbital parameters. It seems like an odd request to make when meeting a rescue team. “Ah, we’re highly elliptical—swinging by at five hundred klicks, maxing out around a hundred thousand at apoapsis.”
“Good, good,” Hugo says, followed quickly by an abrupt, “Don’t come any closer.”
“Closer?”
“We… We ran into disturbances as we passed low over the surface.”
Dimitri says, “Your logs showed a catastrophic system failure.”
“Yes. Yes. But that was a long time ago.”
“It was,” Mitchell replies. “What can you tell us about the accident?”
“You should talk to Maria and Zak,” Hugo says, deflecting. He gestures to two people standing nearby. They look much younger than the other colonists, which is confusing, but Mitchell tries not to get distracted. Hugo says, “Zak will be able to give you more detail.”
Mitchell’s unsure about Hugo’s response. He seems to be hiding something. Why won’t he tell them what happened? Forty years is a long time to hold onto detailed memories, but he was the commander. He must remember the salient points, at least.
“They were confusing times,” Hugo says, apparently reading the distrust on Mitchell’s face.
“And you landed multiple times?” a curious Mitchell asks, probing deeper.
“Once. Only once with the Herschel. Here.”
Mitchell wants to clarify that point, but he’s aware he has a tendency to become myopic, focusing on fringe issues that turn out to be pointless. Hugo’s telling the truth. He must be. He has no reason to lie. There’s nothing to be gained by misleading them.
The Herschel had two shuttles, but the scorch marks Mitchell observed were larger than he expected from a small craft, especially after thirty-eight years. Back then, the crew had touched down largely on broken granite with ice cover and left impressions similar to meteor impacts. Even with the accumulation of snow and ice over the decades, ground-penetrating radar revealed the telltale scorch marks. The radial lines of a rocket landing were still apparent on the scattered stones. Now is not the time to be pedantic. Besides, Dimitri has spotted something inside the tent. He walks forward.
The tent has eight main poles rather than one, allowing it to span a large area. It lacks sidewalls, providing entry and exit from all directions. Ropes lead to steel pegs, holding the thick plastic taut. It has been pitched over a stone wall rising ten feet in the air, extending no more than twenty feet along the rocky ground. The wall has been built with rough-hewn stone and mortar. In front of it, there’s a polished metal altar. In the center of the wall, there’s a messy painting, but the image is unmistakable—the head of an ox has been painted on the wall. Horns extend from either side of a massive, hairy head. Eyes pierce the shadows within the tent. It takes Mitchell a moment to realize the eyes have been made out of some kind of crystal, possibly large diamonds that would be priceless on Earth. They catch the ambient light and then scatter it in a rainbow hue of colors.
“I don’t understand,” Dimitri says, pointing at the altar and then turning back toward Hugo. “This is a bull.”
Mitchell says, “It’s the minotaur.”
“Yes,” Hugo says, walking in behind the two astronauts and standing beside them as they look at five rows of seats set out before the altar. “All this must seem strange to you.”
“Strange?” Mitchell asks, being both polite and diplomatic.
“To see us worshiping a creature on this world.”
“A mythical creature,” Dimitri says.
“Mythical for you, yes. But not us. For us, the minotaur is real.”
Mitchell feels decidedly uncomfortable standing there on the edge of the tent with the colonists surrounding them in their white robes. The pointed horns on the painting are sharp but roughly defined. The whole depiction looks as though it has been done by hand. It’s as though the Paleolithic cave paintings of Lascaux in France have been transported to Ross 128.
“This,” Mitchell says, pointing at the painting. “This was here before you arrived?”
“Yes, yes,” Hugo replies. “You are very observant.”
“But how? Who did this?”
Before Hugo can reply, Dimitri says, “But you’re scientists. You’re engineers. Surely you don’t believe in the supernatural?”
“No. Not the gods of Earth. But here in orbit around Ross 128, here on Kreet, here on this moon,
we have discovered something wonderful. Something magnificent. Something divine.”
“What?” Mitchell asks, feeling unsettled by both the discovery of the altar and their discussion.
“The life,” Hugo says with a flourish of passion. “The victory and the resurrection.”
Mitchell doesn’t like what he’s hearing. Hugo’s insistence on the use of the definite article ‘the’ in this context is peculiar. It strikes Mitchell as formulaic. He’s getting a glimpse into the mindset the colonists have cultivated over the past four decades, and he doesn’t like what he sees.
The contrast between them couldn't be more stark. Mitchell and Dimitri are cocooned in spacesuits with their plexiglass visors down, locked away and isolated from anything on this moon. Hugo and the crew of the Herschel are relaxed and at ease. They look more like members of a cult than a colony.
“Victory over what?” Dimitri asks.
“Death itself.”
“I don’t understand. You’re saying you can’t die?”
Mitchell’s mind is running at a million miles an hour. As best he understands it, the colonists have been exposed to something that has affected their thinking in much the same way as lead dulls the intellect.
They’re deep underground. That has to have had a psychological effect on them over the decades.
And then there are environmental issues, like a lack of vitamin D from sunlight that would need to be countered. Something as mundane as a slight build-up of carbon dioxide in the air can have devastating effects on the human brain. On Earth, CO2 amounts to 0.04% of the air. At a paltry 0.1%, carbon dioxide can impair decision-making. At a mere half a percent, it can reduce cognitive performance without anyone realizing what’s happening. Climb as high as 1%, and it can cause headaches, dizziness and fatigue. At that point, mental clarity is reduced to survival. He checks his wristpad computer, which is actively monitoring the air within the cave: 0.4%. They’re being poisoned by their own breathing. He goes to say something but locks eyes with Dimitri first. The Russian offers a slight shake of his head, signaling no. To be fair, the CO2 reading is borderline and probably not a deciding factor, but it certainly doesn’t help.
“We offer our lives in service,” Hugo says. “And our god hears us.”
Mitchell feels uncomfortable with religious thinking. He’s trying to grasp the dynamic at play. The crew from the Herschel have accomplished something extraordinary, setting up a self-sustaining colony deep beneath the surface of the moon, harnessing geothermal energy and surviving for almost forty years, but at what cost?
“So, you’ll live forever?” Dimitri asks. “You think you have eternal life?”
Hugo replies, “Not all of us. Some. The sanctified. The chosen. For them, this world is the rapture. It is the return of life promised by all our religions, only it isn’t an ideal. It’s real.”
Mitchell says, “You’re not making any sense.”
“Oh, but I am. And you. You have already been touched.”
Mitchell feels his blood run cold. If Hugo is deranged and talking about bio-contaminates, he might be referring to the futility of separating the two biospheres. Perhaps this is what doomed the Herschel.
“Can you explain?” Dimitri asks.
“Explain. I can do more than explain. I can show you. For you yourselves have been blessed. You have been honored. It is you who have been chosen.”
Hugo points up the track. In the distance, at the top of the incline, there’s a woman in a spacesuit. Jess is heading down toward them with a gentle, rhythmic lope to her motion. She’s carrying a climbing rope slung over her shoulder.
Instinctively, Mitchell understands her thinking and action. She’s been listening to them—hearing everything. When Jess talked to them before they began exploring the cave, it sounded as though she was nearby. He assumed she boosted her signal, but she must have been descending the slope outside the cave at the time. She was following them. Rather than catching up, she allowed them to go ahead and hung back in support. It seems she was serious when she said she didn’t want them taking any risks, and she was making sure she was in a position to help at a moment’s notice. Instead of waiting in the decrepit hull of the Herschel, she was following behind them. And he understands why.
There’s a helluva lot of granite and volcanic rock between them and the Herschel. Neither audio nor video signals have been able to get through for the best part of an hour. By hanging back, she was able to remain close enough to pick up on their signals and was probably trying to relay those back to the others for as long as possible. It also means she was able to act as a safety backstop. If they ran into problems, she’d know what happened rather than being left in the dark up on the Herschel. She could have told them she was trailing them. She should have told them. That she didn’t seems strange, but Mitchell knows his wife. He trusts her. He thinks he understands why she trailed them—she wanted to make sure he and Dimitri were safe.
Jess says, “Hey, sorry I’m a little late.”
She must have left China and Krish to handle the upload while she made sure she was close by if Mitchell and Dimitri needed help. She must have known that if she joined up with them, she would invariably take the lead, but she wanted to give them some latitude. And even now, she can hear the conversation at a distance of fifty yards. Hugo’s replies would sound muffled, but they would be audible.
As she approaches, most of the colonists take to one knee. They fold their hands solemnly on their raised knee and keep their heads low.
“What’s going on?” she asks, although Mitchell has no doubt she’s been close enough to pick up their radio transmissions and has heard everything that’s been said over the past few minutes.
Apart from Hugo, there are only five other people still standing: three men and a woman with a young child who must have been born on the moon.
“You are one of the sanctified. The holy,” Hugo says, addressing her. “Like us—you are special—redeemed.”
“We’re here to provide assistance and render aid,” Jess says, ignoring his rambling as she walks up to him. Her boots crunch on the broken black scoria covering the ground. “We have a full medical suite and electromechanical supplies. Beyond that, given the state of the Herschel, we’ll have to repurpose the Kelvin for the return journey, but it can be done.”
“Leave?” Hugo asks, being genuinely surprised by her comment. “You want us to leave?”
Jess is confused. “I thought you’d want to go home.”
“We are home. This is our home. And us… We can never leave.”
“You don’t want to return to Earth?” Mitchell asks, surprised.
“And leave New Eden? No. Why would I? Besides, I’m not sure we can.”



New Eden
“So, they’re crazy, huh?” China asks as the crew of the Kelvin shuffles around within their transit shuttle after a fourteen-hour EVA. This is their second day of extended extra-vehicular activity, and they’re exhausted. It’s like running back-to-back marathons.
Mitchell is tired. He slumps in a chair behind the cockpit. He’s removed his suit but is still wearing his thermal underwear, complete with cooling tubes winding back and forth through the synthetic garment.
Somehow, Dimitri is full of energy. It’s as though he’s waking with the sunrise, not struggling through a dim sunset. He says, “They want to stay. I mean, I think they’re crazy, but they don’t. Sure, it will take twenty-two years to get back to Earth, but that will pass in the blink of an eye. I don’t get their reluctance. They’ll go to sleep, and then they’ll be home. What’s so bad about that?”
China says, “They’ll arrive home eighty years after they left. A lot can change in eighty years. Everyone they’ve ever known will be dead.”
“Yes, yes. But still, they can walk out under a blue sky, swim at a beach, stroll through a rainforest, listen to birds calling in the trees.”
All Mitchell can do is add a dose of reality. “Or commute in a concrete jungle, get caught in traffic on the interstate. We’ve got wildfires, snow storms, tornadoes, hurricanes. I mean, what’s not to love?”
“Ha ha,” Dimitri slaps him on the shoulder. “You optimist.”
“Well, I don’t know about you guys, but I can’t wait to get back,” China says. “Don’t get me wrong. It’s an honor to be here, but home is home.”
Dimitri is strident. “If they don’t want to leave, fine. We need to drop off our cargo, take their samples and leave.”
This is not his call to make. Mitchell is expecting Jess to speak up, but she’s silent. She seems distracted. Something’s bothering her.
China is oblivious to the dynamic. “I can’t wait to get back.”
“And?” Dimitri asks.
“And what?”
“And what is it you miss? For me, it’s croissants,” Dimitri says, grinning as he looks across the cargo bay at China, who’s rummaging around in a storage unit.
She turns to face him, playing the game with him. “Bagels with salmon and cream cheese.”
“Cappuccinos with full-cream milk.”
“Chocolate. Dark chocolate. The kind that is sweet on the lips but bitter on the tongue.”
“And ice cream.”
“Oh,” China says. “Which flavor?”
“Mint.”
“Salted caramel,” she replies.
“And beer,” Dimitri says.
“I’m not sure beer goes with ice cream, but okay. Champagne.”
The two of them laugh.
Jess and Krish are subdued. Mitchell watches them. He’s been quiet during the banter, but those two don’t look like they’re tired. They have blank looks on their faces. It’s as though they’re not really present in the moment. Perhaps they’re daydreaming or distracted.
China changes the tone of the conversation. “So… is it like a cult or something?”
“Something,” Dimitri says.
“We shouldn’t criticize them,” Jess says, finally joining the conversation, but to be fair, neither China nor Dimitri has actually criticized the colonists. They both stopped short of passing judgment. Mitchell knows his wife well enough to realize she’s deeply troubled by what she’s encountered on Nossos.
Mitchell asks her, “Why did they bow before you?”
Dimitri asks, “Yeah, I was wondering that, too.”
“I—I don’t know.”
“They called you blessed,” Mitchell says.
“Hugo. He’s messing with me. He’s…”
“He’s what?”
“A family friend.”
“You knew him?” a startled Mitchell asks.
“I was a kid. I was six or seven.”
“But you’ve met before.”
“If you can call a bunch of adults standing around talking at a kid’s birthday party a meeting, then yes, we’ve met. He knew my parents. We went to his launch. I remember that vividly. It was the first time I’d been to the Cape. We were several miles away, and the rocket looked like a lone building standing quietly in the distance. There was a countdown. And suddenly, what I thought of as an office block was rising into the air with flames rushing from beneath it. The thing that surprised me most, though, was the clouds billowing along the ground. They were huge. And they were out of place. There wasn’t a single cloud in the clear blue sky. I remember the confusion at seeing clouds rolling over the grasslands from out of nowhere. And then came the roar. It was as though thunder broke immediately overhead. My clothes shook. I think that’s why I remember it so vividly. Everything was out of place, especially the sound.”
“Huh,” Dimitri says.
“But you knew,” China says. “You knew he was here.”
“I wondered if he was still alive. But I didn’t think he’d remember me. Hell, he didn’t remember me. He remembered a kid in a pretty white dress.”
Mitchell nods.
Dimitri asks, “So why did they call you blessed?”
“I don’t know. They’ve been down there a long time.”
Krish says, “Who knows what they really think.”
Jess says, “Forty years is a long time to survive, hiding in a dark hole in the ground.”
“Fucks with the mind,” Krish says.
“So all this stuff about the minotaur?” Dimitri asks.
“It’s irrational,” Krish replies, even though he wasn’t down there.
“But they’re rational. They’re scientists.”
“Were,” Jess says.
“Since when has religion been rational?” Krish asks. “By definition, it’s supernatural—being beyond nature. Jesus walked on water. Muhammad split the Moon in two. None of it is credible. Not if you understand physics.”
Dimitri concedes with, “Fair point.”
China speaks up. “So you’re saying these are matters of faith.”
“For them,” Krish says.
Jess says, “It doesn’t have to make sense to us.”
“So what? We just abandon them?” Mitchell asks.
“It’s their choice.”
“I—just…” Mitchell pauses, searching for the right words. “We’ve come so far, and for what? Just to leave them?”
“We’ve got the samples,” Dimitri says. “We’ve got the data. We leave.”
“Leave?” Krish says. He seems unusually reluctant.
Jess also hesitates. She goes to speak but seems unsure of herself.
Dimitri says, “There will be follow-up missions designed to stay. We were only ever going to be a stop-gap measure—resupply and rescue.”
“I know, but for a few years, not days,” Krish says.
China says, “I agree. There’s nothing to be gained by staying here at New Eden. If anything, we could sample other areas and take more measurements, but they were doing that long before setting down. Their files are far more extensive than ours. And we’ve got them. We can restore communications—broadcast the results back home—but the samples. The biology. That’s what’s important. We have got to get these samples back to Earth.”
Jess is quiet. She’s considering something, thinking about what she’s going to say, but all that comes out is agreement—resignation. She nods but doesn’t add anything else to the discussion.
Mitchell says, “Oh, there’s a radar ping we should check out while we’re down here.”
“A radar ping?” Jess asks in surprise.
“Yes. The landing radar caught it while on approach—roughly two klicks east of here.”
“But we didn’t see it from orbit?”
“No. Whatever it is, it’s covered in ice—buried by upwards of about two meters of snow.”
“But?”
“But the side profile is returning a positive reading for refined metal.”
Dimitri says. “A ship. Another ship?”
Before Mitchell can say anything, China jumps in with, “But that’s not possible,”
“Given the size and profile, I suspect it’s a shuttle.”
“From the Herschel?” Jess asks.
“Yes. I think so. I think that’s what drew them down here.”
“Okay, tomorrow, you and Dimitri, check it out. China, Krish and I will start offloading equipment for New Eden. We’ll see if we can get anything more out of Hugo.”
With that, the discussion comes to an end. The crew preps for a sleep cycle, undergoing routine activities like brushing their teeth and using the bathroom. Jess is already in one of the low storage cabinets running the length of the cargo bay, doubling as their cabin. Even though it’s narrow, in microgravity, it’s quite comfortable. On Nossos, it’s a bit claustrophobic, but Mitchell’s slept in worse.
Krish and China bed down in the identical storage cabinet on the opposite side of the cargo bay. Dimitri sleeps on the floor of the cockpit, keeping up a tradition as old as the Apollo missions when the crew slept anywhere they could. Neil Armstrong slept on the floor beside the housing for the ascent engine within the Lunar Excursion Module or LEM, while Buzz Aldrin rigged an absurdly narrow hammock above him.
The cover on the shuttle storage area is less a curtain and more a strip of canvas designed to prevent cargo from shifting around in flight. Mitchell pulls it down, leaving the lower edge unclipped so they can get up to use the bathroom at night as needed.
The bathroom on the shuttle is old school. A plastic curtain covers a stainless steel bowl that requires precision. A little suction is applied while in orbit. On a moon, it takes a little practice to be seated properly. And it smells. Mitchell is surprised by the lack of the olfactory history of spaceflight. No one talks about the smell. Everyone who’s ever flown in space knows, but it’s a taboo subject. Day one is okay. By day five of any mission, the stench from sweat and urine and feces is enough to make most people dry heave. There are perfume wipes, or so the training manual says, but eleven light years from Earth, they’re being sterilized with steam for the millionth time. Dimitri must have laid some logs in the pipe as the plumbing is struggling to clear the load after he pulls up his trousers. The smell wafts through the cabin.
Mercifully, the human nose acclimates to smells within a few minutes. To Mitchell, the stench appears to fade. In reality, it’s still there, but his nose has come to accept it as a new (temporary) baseline. He’s expecting a comment from Jess as the women tend to have more sensitive olfactory senses as well as less excrement, so it’s a little harder to bear. Jess, though, is chewing her nails, which is something Mitchell hasn’t seen her do in years.
“Hey, are you okay?” he asks, resting his head on a jacket scrunched up as a pillow beside her. Mitchell doesn’t need reading glasses, but anything closer than a few inches from his nose tends to blur. He shifts a little, leaning slightly away from her so he can focus on her facial features.
Jess takes both of his hands in hers. She grips them tightly. She has petite hands, but her fingers are strong.
“I’m worried.”
“About what?”
“I don’t know. Everything… I don’t like this place.”
Mitchell is quiet. They’ve been on the move for almost thirty-six hours in the last two days, ever since they arrived in orbit on their interstellar vessel. The prep and descent of the shuttle went well, giving them plenty of time for an EVA, but the two EVAs should have been limited to eight hours each on the surface. Running them long has left them all exhausted—physically, mentally and emotionally. Mitchell’s not surprised that she’s nervous. To his mind, it’s probably nothing other than exhaustion seeping through into her conscious awareness.
“New Eden, huh?” he says. “Yeah, that was quite a surprise. It’s going to raise a few eyebrows on Earth.”
Already, their data files for the day have been transmitted back to the Kelvin, and routed on to Earth. It’ll take decades for the waves of information traveling at the speed of light to reach Houston, but it’ll cause significant consternation.
The crew of the Herschel were selected not only for their technical ability and experience but for their compatibility with each other and their long-term emotional stability. Hearing about a new religion developing on Nossos is going to send the mission psychiatrists into a tailspin. They’ll go back to the training logs of the crew and review all the footage, looking for anything that was missed, any tells that might have suggested mental instability. Given the high-profile nature of the mission, this new revelation will probably remain confidential. Publicly, they’ll talk about the success of finding the crew alive. That will give politicians something to crow about. But privately, NASA’s mission planners will be worried about their inability to screen for psychotic behavior. It will prompt them to review other missions and conduct an overhaul of selection and training processes.
Jess is quiet.
“Don’t worry about them,” Mitchell says.
“It’s not them I’m worried about. It’s us.”
There’s something about the way she utters that last word. Normally, us would mean the crew of the Kelvin, but she’s speaking softly, tenderly. She means the two of them.
“Hey, it’s okay,” Mitchell says, putting his arm around his wife and holding her close. The smell of her hair fills his nostrils. There’s no perfume, no hint of shampoo or scent from the wipes she used as a dry shower before coming to bed. He smells the strands of her hair. Whether it’s her skin or slight perspiration or some kind of unique pheromones, he’s not sure, but this is Jess. Her smell is neither sweet nor sour, merely comforting.
“We’re going to be okay,” he says.
Jess pushes backward, not wanting to move away from him and yet wanting to look him in the eye. Tears well up in her eyes.
“No. We’re not.”
“What do you mean?”
“I’m scared,” she says.
“Don’t be,” he replies. “I’m here for you. I’ll always be here for you.”
Jess says, “Just… be careful out there on the ice, okay? Watch your back while checking out that shuttle. Don’t—”
“I know. Don’t take any chances.”
“I really don’t like this moon.”
“There’s no boogeyman,” Mitchell says. “There’s nothing out there that can get us.”
“What about the minotaur?”
“The minotaur?” he asks in reply, trying not to smirk. “It’s not real. It can’t be.”
“Why?”
“Because it’s human. It’s a myth. It’s the creation of the human mind. It’s simply not possible for something like that to have evolved on an alien world.”
“I hope you’re right,” Jess replies, snuggling into him. Already, he can feel the muscles in her arms and shoulders have relaxed.
“I’m right. You know I’m right.”
It’s funny, but she’s the captain. She’s the one giving the orders. And yet, in private, she’s like all of them. Everyone needs some assurance and kindness from time to time. No one can keep their mental shields up indefinitely. Everyone needs a break. Kindness is as important as sleep.



The Shuttle
The next morning, Mitchell and Dimitri head out across the ice. Snow whips over the frozen ground, curling around their boots. They’re wearing step-in crampons designed for mountaineering. Dozens of steel spikes allow them to get traction on the slick ice. It’s night on the moon, something that happens every five hours, but the astronauts are running on a 24-hour circadian rhythm based on their time onboard the Kelvin. Days and nights on the moon are essentially tossed into a blender. Their headlights illuminate hundreds of snowflakes rushing past like stars streaming out of the darkness. A map overlaid on the inside of Mitchell’s visor shows the location of the shuttle in the distance. His AI neural interface relays commands to his visor with barely a thought, allowing him to switch between views in ultraviolet, infrared and optical light with ease.
They climb a steady rise leading to the foothills. The storm remains below them, whipping across the plain. From the slopes of the mountain, they get a glimpse of the dark shell of the Herschel and their shuttle. From here, the two spacecraft look small—insignificant. Were it not for the red flashing light on the shuttle, it would be difficult to know for sure which dark shadow was from which world.
Dawn is approaching. The distant hills are backlit. They’re majestic, dwarfing their spacecraft. Beyond them, Ross 128 is illuminating the leading edge of the gas giant Kreet. The planet is massive. It’s considerably bigger than Jupiter and dominates a third of the sky. Thousands of clouds swirl like milk poured in coffee, folding on each other and curling around as they form bands at various latitudes.
That the two of them are a hundred thousand miles away from the gas giant is a staggering realization, as they seem so close. To Mitchell, it feels like he’s looking at a Picasso painting hanging in the Louvre. It is as though he could reach out and touch the sky. The distant clouds are confined to the planet by the sheer strength of the gas giant’s gravity, forming a smooth curve that reaches high above them. The sight is humbling. It reminds Mitchell of the sheer size of the universe being set in contrast with his own narrow focus. Both the Herschel and the Kelvin are imposters. They’re interlopers, latecomers. Their importance is fleeting. They exist for but a mere second on a scale that is dwarfed by the universe at large.
Of all the stars in the sky, one in particular catches Mitchell’s eye. It’s dim, but it’s in motion. The Kelvin has swung in through the magnetic fields of the gas giant long enough for the crew to upload their latest recordings. From here, it’ll soar out to almost a hundred thousand kilometers before curling back in toward the monstrous planet again. Once it is clear of the swirling charged particles caught in the gas giant’s magnetic field, it’ll transmit their findings to Earth. To Mitchell, it’s a faithful companion, the promise of escape from the madness of Nossos with New Eden and tales of the minotaur.
From out here on the ice, everything all seems so simple. The crew of the Herschel have lost touch with reality. They’re living a lie—fooling themselves. And the universe isn’t moved by their insanity. It has existed for billions of years and will continue on for trillions to come, ignoring the musings of a bunch of colonists from a small planet on the edge of the spiral arm of a rather unassuming galaxy that’s part of a supercluster that mocks humanity with its sheer size and grandeur.
As they approach the damaged shuttle, his suit radar picks up some metal buried beneath the ice off to one side.
“Are you seeing this?” Dimitri asks.
“That’s a heavy-lift sled,” Mitchell says, pointing at the crushed remains of a vehicle easily twenty feet beneath the ice, visible only through his suit’s radar mapping itself onto his visor. It looks as though the crawler has fallen sideways into a crevasse and then been crushed and buried over time.
“There’s a body down there.”
Mitchell doesn’t reply. His neural implant causes his heads-up display to cycle through various parts of the electromagnetic spectrum. The corpse is under roughly ten feet of ice and missing a leg, but there’s no doubt about what they’re looking at. Radar is clearly picking up the life-support backpack and the crushed remains of a polycarbonate helmet.
Seeing a dead body is harrowing. His mind fights a sense of cognitive dissonance. He doesn’t want to die. No one does, but everyone will. That could be him but his mind won’t let him think in those terms. What will the next mission find? Will it come across his body in some other crevasse? He’s professional about the discovery, but not because he wants to be cold and clinical. It’s a self-defense mechanism.
“They made no effort to recover the body.”
“No,” Dimitri says. They’re agreeing on the obvious, deflecting from reality.
“NAC-ID is identifying it as Zak Lem, astronavigator on the Herschel.”
Identifying it—is heartless. There have got to be better ways to refer to the deceased, but so much time has passed. Zak Lem just doesn’t seem real. Once, he was human. Now, he’s a frozen corpse trapped in a glacier on an alien moon.
NAC-ID is an identification scheme that uses the old near-field communication technology to read a passive ID tag wirelessly at a distance of up to thirty feet. It’s fail-safe tech and still works after decades.
Dimitri mumbles the name “Zak?” It seems to be familiar. Mitchell tries to remember the names of the colonists he was introduced to in New Eden. He was sure there was a Zak among them, but he could be mistaken.
Mitchell walks on toward the shuttle. There’s nothing more to be gained from staring at the vague outline of a body beneath the ice. He knows his footage will be broadcast to the Kelvin the next time it passes overhead, and from there it’ll be sent on to Earth. In eleven year’s time, someone will inform Lem’s next of kin. 
They approach the shuttle from the leeward side, away from the prevailing wind. Snowdrifts have piled up on the roof of the craft. Close to the hull, the snow is waist-deep, but it’s light. The extreme cold and lack of moisture on the surface of Nossos means it only clumps under pressure, and the way the wind curls around the shuttle doesn’t allow the snow to accumulate to any depth.
Mitchell sweeps his gloved hand through the loose snow, and it wafts away like dust. There’s an emergency crank on the outside of the airlock, allowing the hatch to be manually opened in an emergency. Shuttles are designed for survivability in deep cold, but after almost forty years, turning a frozen handle is next to impossible. Dimitri has a battery-powered drill with a U-shaped attachment that clamps to the hull for leverage. Once it’s in place, he powers it up, and slowly, the door opens.
Chunks of ice are knocked from the track above the hatch. Although the rear of the shuttle normally opens wide enough for a tractor to enter, the two of them only need enough room to squeeze through, so he stops it at three feet. Frost clings to the spacesuits inside the airlock.
Mitchell plugs into the shuttle’s auxiliary port and brings the craft online. Lights flicker around them, but the power is coming from his suit, not from the shuttle itself, so he powers them down to low-light mode. They’ll continue to run for as long as he’s physically hooked up to the shuttle. His suit automatically interrogates the shuttle’s memory banks and downloads its logs for transfer to Earth.
“There’s no pressure on the other side,” Dimitri says, standing before the inner door of the airlock.
“Composition?” Mitchell asks.
“Same as out here.”
Although it’s no surprise, the pressure hull should have held. As it is, there must have been a leak as the atmosphere inside the shuttle matches that on Nossos. Neither of them is expecting survivors, but they thought the integrity of the shuttle would have remained intact. This doesn’t bode well for what they’ll find on the other side of the inner hatch. Dimitri clamps his drill over the manual crank on the inner hatch and opens the door. Although it’s stiff, it opens all the way.
Mitchell disconnects from the auxiliary port. He’s got all the data he needs. The airlock is plunged into the murky gloom of night on Nossos. Their spotlights pierce the darkness. The astronauts step inside the shuttle, which is eerily similar and yet disturbingly different from their own craft. Frost lines the walls. Ice covers the control panels. As they pan with their lights, the cockpit and flight controls appear dusted with glitter. Ultra-fine ice crystals reflect the light like diamonds.
Within the cargo bay, there are marks on the storage cupboards. Mitchell dusts them with his gloved hand. Ice crystals fall away like grains of sand. Dark smears trace an arc over the surface.
“Is that blood?” Dimitri asks.
“It’s not paint,” is all Mitchell can say in reply.
Their boots crunch on the rough ice that has accumulated on the floor of the shuttle. Mitchell sees something lumpy beneath the ice. He crouches and rubs the loose ice away, exposing a thick layer of clear ice. Black clumps lie scattered across the floor, along with dots following an arc on the metal.
“Blood splatter?”
“I guess,” Mitchell replies, using a pickaxe hanging from his belt to hack at the ice. Chips go flying through the air. Once he’s exposed a section, he uses his sample collection kit to analyze the findings. The results are automatically relayed to his suit, and a graph appears on the inside of his visor. Spikes in the graph reveal a chaotic mix of chemistry. His AI neural interface automatically picks up on the confused mess of data and translates it into information: plasma, hemoglobin, leukocytes and platelets.
Dimitri clears the ice away from a storage cover over by the fuel cells. There are two punctures in the stainless steel. They’re a couple of feet apart, but the angles curl inward. The holes are almost perfectly circular and big enough for him to fit two gloved fingers within the deep punctures.
“What are you thinking?” Mitchell asks, walking up behind him.
“Have you ever been to Spain?”
“No.”
“I’ve seen Corrida de Toros on the Iberian Peninsula. Bullfighting.”
“I thought that was outlawed.”
“To the death, yes. But the art is still practiced. For tourists. These days, instead of stabbing a bull with lances and drawing blood, they use banderillas with an anesthetic. Instead of bleeding to death, the bull succumbs and falls unconscious.”
“Lives to fight another day, huh?”
“Yes, but not the toreros or the matadors. The bull doesn’t know it’s all pretend. If it can, it’ll gore a fighter to death.”
“And you think that’s what happened here? You think this is the mark of the minotaur?”
“I’ve seen these punctures before—during bous al carrer—the running of the bulls. They’ll let ten of them loose in the streets. And people run ahead of them. But they can’t outrun the bulls, so they’ll dive through the barricades. And the bulls…”
He taps the metal near the puncture marks.
“The bulls make sure everyone knows who’s boss.”
“Is this what brought the main craft down?” Mitchell asks. “With their shuttles out of order, did they bring the Herschel down on a rescue mission?”
A small flashing green light in the bottom right-hand corner of Mitchell’s visor indicates that his logs are being transferred back to the shuttle. The Kelvin is overhead. The automatic backup and relay process has been triggered. In a decade, someone is going to review this footage on Earth. He hopes it makes sense to them.
“You know what I don’t get?” Dimitri says as they exit the wreckage of the shuttle.
“What?”
“Hugo. Why didn’t Hugo tell us about this? Why didn’t he lay out the timeline and sequence of events? What is he hiding?”
With those questions rattling around inside their heads, the two of them cut across the plateau and head down toward the Herschel lying on the ice.
Approaching the massive spacecraft from another angle, it’s clear the Herschel didn’t crash. Although ice covers the hull to a depth of ten feet, that’s come long after the interstellar vessel landed. Using ground-penetrating radar and spectral analysis in his visor, Mitchell can see that the ground was prepared for the landing. Beneath the ice, the bedrock is covered in scratches and marks left by heavy steel treads. It’s clear they prepped the area before setting the craft down on its side. When he first approached the Herschel, it looked like an aborted landing, but now he can see it was deliberate and well-planned. He flags his recording as high priority so that when it’s uploaded, this won’t be missed by the analysts back on Earth.
After passing through the airlock and decontamination procedure, the two astronauts walk back through engineering and head into the horticultural zone that opens out over the granite cavern.
For the first time, Mitchell gets a good look at how the crew of the Herschel engineered the remnants of their spacecraft over the gaping hole in the rock.
Talking to Dimitri, he points. “Look at those struts. Look at the way the steel arches over the cavern. Those are not part of the original superstructure.”
“They added them, huh?” Dimitri replies.
“Yeah. I get it now. I see what they’ve done. They’ve used the hull of the Herschel as a substitute for a habitable pressure dome. Makes sense. The Herschel’s already got self-sealing meteorite protection layers, thermal insulation and pressure containment. By laying the craft on its side, they were able to take advantage of that and use it as a livable dome. The first colonists on Mars did something similar over lava tunnels, but that was by design.”
“And look at the sides,” Dimitri says, pointing into the shadows. “Look at the way the metal extends down into the cavern. That’s deliberate.”
“Yes, it is. They’ve opened the hull and mounted it into the rock, sealing it as they went. What initially looks haphazard is actually quite deliberate.”
“It’s the plants,” Dimitri says. “The overgrown mess. Hides the details.”
“Yeah, interesting,” Mitchell replies. “They sacrificed their spacecraft to build a habitat.”
Dimitri says, “They really didn’t think anyone was coming for them.”
“After forty years, would you?”
“No.”
After clipping onto the rope leading around the edge of the hole, they walk along the grating. Dimitri heads down the ladder leading to the track winding down to New Eden. There are lights below. Robotic crawlers are hauling supplies back and forth. Krish must be down there with them, as only Jess and China are on the bridge.
As with the rest of the spaceship, the components and work consoles on the bridge are lying on their side. As the bridge was designed to be functional in a weightless environment, there are control panels on all surfaces. Now that the Herschel is resting on its belly, several of these have been moved to the steel grates forming the artificial floor. Bundles of wires run along the ground.
The Herschel is an enigma. Engineering has been overhauled. Horticulture has been expanded to include storage and medical, and has been redesigned as a pressure dome. The bridge, though, still appears functional. Care has been taken to ensure the main systems are operational.
“Hey,” Jess says, getting up from one of the consoles and coming over to see him. His heads-up display shows she’s communicating on a local channel rather than broadcasting to everyone, so he joins the channel.
“Hey,” he replies, thankful to see her smiling face.
“The shuttle was pretty beat up, huh?”
“You saw it, huh?”
“Oh, yeah. I watched your live feed.” Jess reaches out and touches him on the upper arm. It’s symbolic, as he can’t actually feel her touch through the thick layers of his pressurized suit. Jess, though, wants to touch him. For his part, Mitchell would love to power down his suit and remove his helmet. It feels strange being suited up inside a spacecraft. And it separates them. They’re cocooned in their own little worlds, isolated from each other. For him and Jess, that’s a disruption—an interruption.
Mitchell has heard it said that over half of human communication is through facial expressions and body language, while a third of what remains comes across in tone, with less than 10% coming from the actual words used. Like most of his engineering colleagues, he thinks the ratios are reversed, with words being most important, but at times like these, he can see that Jess is reaching beyond words, wanting to communicate through touch and the kindness in her eyes. She was worried by what she saw on his live feed, and this is her way of showing her concern. 
China says, “Hi, Mitch. Hey, check this out.”
“Yes, come and look at what we’ve found,” Jess says with childlike enthusiasm.
“While you’ve been playing around, we’ve been working,” China says, bringing up a holographic interface. Mitchell lets her comment slide as he knows she’s toying with him. Dimitri might take the bait, but he just smiles.
Jess says, “Tell him your theory.”
“Right,” China says, swinging her gloved hand through the air and causing the hologram to turn before them. Nossos fills most of the cabin, being a holographic image roughly thirty feet across. Even at this size, the Herschel isn’t visible. A blinking red dot indicates where they set down in the shuttle. Mitchell recognizes the geography from their flight down.
China uses a combination of pinch and stretch gestures with both gloved hands to effectively peel the planet apart, revealing various layers. She’s not telling him anything he doesn’t already know, but he listens carefully.
“There’s no exposed ocean, as such, but there are only two points at which either volcanic pressure or tectonic action has exposed rock and pushed it to the surface. Here and then at an antipode almost directly opposite us. But it’s interesting. Rocks get pushed around the surface by the glaciers. The damn things are scattered everywhere, but there’s a helluva lot of ice.”
Mitchell nods.
“If this were Earth, instead of water or ice covering 70% of the surface, it would be closer to 98%.”
“So this is a water world,” Mitchell says.
“Yes. The subsurface ocean is vast. Physically, Nossos is small. It’s bigger than our Moon, though, being close to Mars in size. But the water. It has more water than all the oceans on Earth, with about 30% of it locked in ice.”
“Hmmm.”
“Get this, the inner moons. M1 and M3. They’re heavily volcanic. They have almost no water, but they’re essential for life here. Not only do they pull on Nossos, keeping up a tug-of-war with Kreet and providing tidal heating, but they also provide essential minerals.”
“Essential minerals?”
“Sulfur, carbon, iron, phosphorus. You name it. Nossos doesn’t have much of those base elements, but it doesn’t need to have them if it can get them from somewhere else. An eruption on M1 throws chemicals out into orbit, and they land here, seeding the moon. Then the ice sheets subduct, carrying that ejecta down into the ocean, where it cycles on a global scale.”  
Mitchell says, “That’s pretty cool.”
“It gets better,” China says. “The Herschel mapped these interactions in astonishing detail. Okay. So we’ve got this ice shell surrounding the ocean. We’ve got a one-way transfer of essential chemicals. And then we have these striped regions near the poles where the ice is thinner and parts of the ocean leak back onto the surface. In between, the Herschel detected vast protein strands undergoing translation and transcription. I mean chains that span hundreds of miles. The ocean down there has hundreds of distinct layers. The chains interact with phosphates and basic sugars at different densities, resulting in oxidation and ion channels.”
“Ion channels?”
Jess says, “The salinity varies so wildly that it can support electrical discharges between regions, crossing layers and bouncing off massive coral-like structures millions of times a second.”
“Millions?” an astonished Mitchell says.
“Millions,” China repeats.
“Is there any Earth analog for this?” he asks. “Any similar environment?”
“No. Nothing on Earth comes close. Not Yellowstone. Not the Amazon or the Congo. When it comes to wet-electrochemical interactions, the only similarity is with the neurons in our brain.”
“Wow.”
“And then there’s the cavitation. Billions of bubbles are formed on the sea floor of Nossos, appearing near hydrothermal vents. They’re coated in some kind of membrane. As they rise, they distribute their internal chemistry throughout the ocean and trigger the division of other structures in each of the various thermal layers. And look at this: there’s a honeycomb of thin threads that weaves its way through the ocean, allowing water to flow while spanning each of the main layers. In some places, the strands are thicker than others, appearing like a sponge. Sometimes, they appear like the threads of a spiderweb, spanning regions the size of a city.”
She turns in her seat with a wide smile lighting up her cheeks.
“Cool, huh?”
“Ah, yeah,” Mitchell says, agreeing, but he doesn’t understand the significance of the discovery. “So this is what they figured out?”
China has a wide grin on her face. “Yes. I think this is why they came down here.”
“Here?” Mitchell says. “I feel like I’m missing something.”
Jess is also smiling. Between the two of them, they can’t seem to hide their excitement. “What does this remind you of?”
“This?” Mitchell replies, stepping around the hologram and looking at it carefully. “Ah, I’ve never seen anything like it.”
“Yes, you have.”
“I have?”
“You have,” China says, agreeing with Jess.
They’re toying with him, but Mitchell appreciates they’re teasing his intellect, daring him to consider a fresh angle, wanting him to experience the joy of a dawning awareness for himself.
“I mean, it’s similar to ecosystems on Earth, but it’s far more complex.”
“It is,” Jess says, not giving anything away.
“And I’ve seen this before?”
“You have,” China says. “But you’re thinking of large-scale ecosystems like the Great Barrier Reef, but this…”
Jess says, “Think smaller. Where have you seen this before?”
“Oh,” Mitchell says. His knees feel as though they’re going to buckle and give way beneath him. He staggers backward, saying, “Oh, oh, oh. No.”
Jess and China exchange looks. Both of them are grinning.
“You’re saying this…?” Mitchell says, stepping forward and spinning the hologram and looking closely at the details. He uses his hand to zoom in and out. In response to his motion, the hologram reveals the complex web woven through the subsurface ocean.
After a few seconds of silence, he says, “It’s a cell. A single cell.”
Jess claps her gloved hands together. She turns to China. “You owe me.”
“I mean, you pretty much told him,” China says in her defense.
“The ice shell around the moon. It’s a cell wall, moderating exchanges.”
“Yes,” Jess says, still grinning.
“And all of these processes…”
China says, “They’re analogous to the inner workings of a cell.”
“And yet they’re not,” Jess says. “They’re all that and more.”
“More?” Mitchell asks.
“Oh, the waves,” China says. “I can’t believe I forgot to tell you about the waves.”
“Waves? As in waves of the sea?”
“As in brain waves,” Jess says.
“What???”
“Those filaments,” China says, manipulating the hologram. “The threads.”
“We’ve tracked eight distinct phases of electrical activity at frequencies similar to those found in the human brain.”
“We only have five,” China says.
“You’re saying it’s alive? It’s thinking?”
Jess says, “I don’t know what I’m saying—only that it is like nothing we have ever seen before. It’s got a level of complexity that mirrors a brain structure while operating like a single cell.”
China says, “It’s—It’s—It’s—”
“Alien,” Mitchell says.
“Well, yes. It’s that.”
“Anyway,” Jess says. “We’ve been uploading this stuff all morning. Getting the data back to Earth. They are gonna love this.”
“Damn,” Mitchell says, shaking his head in disbelief. The crew knew they were coming to Nossos to investigate extraterrestrial life, but no one imagined its complexity would unfold in such an astonishing manner.
“Hey, Mitch,” is spoken over the radio.
“Go ahead, Dimitri.”
“I need your help down here.”
“Sure,” he replies, exchanging a quick glance with Jess and China. 
Dimitri says, “Ah, it looks like they’ve set up an antimatter cell down at the bottom of the cavern.”
“What?” Mitchell says, alarmed. “No, no, no. I looked at the cells up here. They’ve all been disabled.”
“Are they all accounted for?”
“I—ah. I don’t know.”
“This one looks inert,” Dimitri says. “I mean, it’s dusty. It’s been down here a long time. It can’t be active, right?”
Mitchell turns to Jess. “I need to—”
“Go,” she says, smiling. And, in her eyes, he sees the warmth and kindness that has pervaded their marriage. Their love is based on friendship. They understand each other—trust each other.



The Minotaur
Mitchell follows a safety rope down through the massive hole beneath the Herschel, descending a ladder that reaches the narrow ledge on the granite slope leading down into the cavern.
His spotlights struggle to fight off the darkness. He knows it’s an illusion—his mind is playing tricks on him, but the darkness feels impenetrable. Mitchell’s never felt small before. At an intellectual level, he knows his life is insignificant compared to stars and galaxies, but it’s never bothered him before—he accepts his limits as a trade-off. A few decades of life are incomparable to billions of years. A body weighing a hundred kilos is incomparable to a gas giant like Kreet. And yet he has the greatest prize of all—consciousness. Now, though, he feels dwarfed by the sheer, utter darkness. His spotlights catch the granite along with loose rocks on the trail immediately ahead of him, the pitons driven into the wall and the climbing rope, but beside him looms a pitch-black darkness that seems malevolent. It’s as though it’s alive. Mitchell can’t fight the feeling that he’s being watched.
It’s difficult to know how the cavern formed, but the sides aren’t vertical like those of a cliff face. Instead, they taper on one side, allowing the trail to wind back and forth. Long lines carved into the rock suggest it was formed by glacial motion and then was toppled and turned upside down. This section must have broken off from the mountain range to the north. Mitchell is astonished to realize it’s the equivalent of an iceberg on Nossos, but instead of ice floating on water, lumps of granite the size of skyscrapers have been suspended in the ice sheet.
Dimitri has mounted a rope as far as the tunnel leading to New Eden. Mitchell has several carabiners hanging from the harness built into his suit. As he reaches the various pitons Dimitri has mounted along the rocky path, he switches from one to another, clipping onto the downward side of the rope before releasing from the upper length. In this way, he’s always attached to a safety line. If he loses his footing, he won’t fall for more than a few feet.
The spotlights on his helmet fade into the darkness, illuminating the jagged rock. If he pans with his head, the light reaches the far side of the hole, but the bottom remains shrouded in darkness. There’s a mist hanging in the air. Given how insanely cold it is on the surface, that implies geothermal heat warming the rocks. Oh, the rocks wouldn’t feel warm to touch, but they’re above freezing. The lower he descends, the more the plastic-coated rocks glisten. They’re becoming slippery.
Most of the trail is natural, being formed by the way sections have eroded and fallen, creating a ledge that varies from a few feet to ten feet in width. In a couple of spots, it narrows to the width of a boot, and he can see the way the crew of the Herschel carved footholds into the rock before sealing it in plastic.
“I’m at the cave,” he says over the radio. Lights flicker in the distance around a rocky corner. Robotic crawlers are carrying supplies to New Eden.
“You’re about eighty feet above me,” Dimitri says. “If you continue on down, you’ll find the trail opens out into a slope. It’s mainly loose rubble. You may slip a little, but there’s no more sudden falls.”
“Okay, good to know,” Mitchell says, carrying an antimatter containment pack in his right hand. Although it weighs almost nothing in the low gravity on Nossos, it’s bulky, bumping into his legs and shifting his center of gravity. It’ll be nice getting off the rope, as he’s had to manage that with one hand.
“I’ve got you on infrared.”
“I can see you too,” Mitchell replies, using an overlay on his helmet visor to pick out Dimitri in the darkness. The Russian is sitting on a boulder, but it’s impossible to make out anything beyond vague shapes around him.
After a few minutes tracing the edge of the granite wall, Mitchell says, “No plastic coating.”
“Yeah, I noticed that too,” Dimitri says. “They sealed the upper portion of the cavern but didn’t extend it below the tunnel.”
“Why?”
“I think their priorities differ from ours.”
“How so?”
“They aren’t worried about microbes, just maintaining air pressure and atmospheric composition.”
Mitchell descends into the darkness. Above, the lights of the Herschel fade. Dimitri was right. The plastic coating on the walls is erratic, having dripped in some places, leaving exposed rock in others. Within twenty feet, it’s gone altogether. His boots sink into the debris on the slope and he slides a few feet with each step. Pushing on down through the rubble is like wading through a snow drift.
“Well, the good news is it’s not active.”
“What do you mean?” Dimitri asks.
“The antimatter converter. I’m not picking up any heat in infrared—no gamma rays or radio waves. If there were any leaks, that thing would be glowing like a Christmas Tree.”
“Uh, right.”
“How did you find it?”
“Just kinda stumbled upon it,” Dimitri says.
Mitchell is curious. He doesn’t say anything, but he wonders what led Dimitri to explore beyond the cave. Why would he go deeper into the gaping hole? Why take the risk? For that matter, why would the crew of the Herschel take an antimatter energy conversion unit down there? What were they trying to accomplish? They haven’t taken any of the units to New Eden, opting for geothermal energy instead, which Mitchell thinks is clever.
Antimatter is a wonderful energy source, but it’s fickle. Tapping antimatter for energy is like drinking from a fire hydrant throwing a torrent of water thirty feet in the air. Your thirst will be quenched, along with your clothes getting drenched, and you’ll walk away dripping wet instead of merely satisfied. And antimatter is dangerous. Conversion units are designed with safety in mind, but while in flight, there’s always the option of ejecting a faulty core. In that case, an interstellar spacecraft like the Kelvin will accelerate away from danger within seconds. Given that containment failures unfold over hours, if not days, they’ll be at a safe distance when the system fails. That’s not the case on a moon. With enough antimatter, Nossos could have a significant portion of its surface vaporized—along with New Eden.
Dimitri says, “I just need you to tell me it’s safe.”
“If there’s any fuel, I’ll be able to extract it,” Mitchell replies. “From there, we can take it to the Kelvin and reprocess it.”
“Good.”
There’s no bottom to the cavern as such. Instead, a jagged crevasse runs through the middle, disappearing deeper into the bedrock. The floor slopes down on either side of the crevasse, forming a wedge shape sloping down.
To one side, lava has seeped through from the volcano. Soot still lines the walls. Black rocks litter the ground. At the time, the sheer heat would have sterilized the cavern. Given the temperature extremes, it was still probably reasonably microbe-free for a long time. Mitchell can see why the crew of the Herschel chose this location.
“Okay, where is this thing?” Mitchell asks, scanning the rough ground with the spotlights on his helmet. Long shadows reach into the distance, making the boulders and rocks scattered across the floor appear chaotic.
“Over here,” Dimitri replies, walking up to him with a gloved finger raised, pressed against his visor roughly in line with his lips. He points at his wristpad computer and turns off his comms. It’s not just that he’s muting his microphone—he’s turning off his radio entirely.
Without saying anything, Mitchell does likewise.
“Where’s the antimatter containment unit?”
“I’m sorry. Really, I am,” Dimitri says, ignoring his question.
It’s at that moment that Mitchell realizes he’s been lured to the bottom of the dark granite hole and isolated from the others. The hairs on his arms rise in alarm, standing on end.
“What is going on?” Mitchell asks, stepping back. He’s trying to assess his options. Dimitri has a crowbar in his left hand. He’s giving off disturbing vibes.
“Easy,” Dimitri says, resting the crowbar on a boulder and raising both of his gloved hands in mock surrender, holding them up on either side of his helmet. He must realize Mitchell is spooked and is trying to calm him. They’re on an alien moon eleven light years from Earth. Mitchell is not impressed.
“W—Why did you call me down here?”
“I couldn’t tell you up there,” the Russian says, turning and looking at a cluster of boulders on the far side of the crevasse. “You wouldn’t believe me. I—I’m sorry. There’s nothing I could say that would convince you.”
“Convince me of what?”
“You… You need to see this for yourself. It’s the only way.”
“See what?”
“Come,” Dimitri says, gesturing for Mitchell to follow him.
In the low gravity, he bounds over the slope, skipping past boulders the size of cars. The intensity of the darkness is such that their spotlights seem feeble, illuminating only the rocks and boulders immediately before them and leaving the rest of the hole in utter pitch-black darkness. It’s as though reality has ceased to exist, and all that’s left is the crushed granite and fallen rocks scattered before them.
“What is it you want me to see?”
Dimitri comes to a halt beside a boulder covered in loose debris. There are bootprints in the dust. Someone has shuffled around rather than walking on, working back and forth in one spot for a few minutes. Normally, in the low gravity on Nossos, there are only a few bootprints every couple of yards as the astronauts glide over the rough terrain with a light flick of their legs. Dozens of bootprints in one area is a surprise. Mitchell is confused about why Dimitri dragged him to the bottom of the cavern. He can’t begin to imagine what the Russian has found on the other side of the boulder.
“Please, my brother. Prepare yourself.”
A knot rises in Mitchell’s throat. It’s the words Dimitri has used—please, brother, prepare. These are not the kind of terms he normally leans on. They speak of misery.
“Just. Come. Slowly,” Dimitri says. “One hand on the rock. One step at a time. No sudden movements. Now is the time to go slow. To see. To think. To understand.”
With those unsettling words, Dimitri retreats, allowing Mitchell to advance through a narrow gap in the boulders.
The first thing Mitchell sees is a boot. It’s white. White is striking to behold in the inky black landscape. As a color, white is horribly out of place on Nossos. It’s unnatural. It doesn’t belong. And it’s fresh. It’s not covered in dust.
“No,” he whispers, stepping forward slowly. His right hand grips the edge of the rock. Dust is knocked free. It drifts like snow to the ground.
As he steps forward, Mitchell sees the crumpled body of an astronaut lying facedown in the rubble. A broken arm lies draped over a rock, having bent at an unnatural angle. There are more bootprints in the dust. These are Dimitri’s footsteps. They must be. They shuffle and cross each other. He’s had time to examine the body in detail, but he doesn’t appear to have moved the corpse.
Mitchell drops the antimatter containment pack he’s hauled down from the Herschel. It falls slowly to the ground, kicking up dust like an anchor striking the bottom of a shallow sea. He steps forward and drops to one knee. His hand rests on the life-support unit of the dead astronaut. He rocks the body to one side, wanting to see the face. Blood sticks to a shattered visor. Lifeless eyes stare at nothing at all, peering into the distance.
“Krish,” Dimitri says as if Mitchell needs confirmation.
For his part, Mitchell is on the verge of passing out. He’s lightheaded. Sweat breaks out on his forehead. His hands tremble. His fingers feel weak. He gets back to his feet, but he sways. His boots stab at the ground as he tries to find his balance. Dimitri grabs his arm, steadying him.
“It’s okay. I’m here, my friend.”
“I—um,” Mitchell struggles to speak. His lips go dry. Bile rises in the back of his throat. He feels dizzy—disoriented. He has no idea which way he’s facing relative to the path that led him down here. He’s lost—physically and metaphorically.
“And Jess? Where is she?”
Dimitri points into the darkness. He speaks softly. “Over there.”
Mitchell takes halting steps. He’s on the verge of collapsing, but he has to see her. He has to see his wife. He has to know what happened—what really happened.
Roughly ten feet further along the edge of the crevasse, there’s a smattering of white broken plastic. Scratches mark where Jess hit the rocks before rolling onto the gravel beside a low boulder.
Mitchell feels his heart beating out of his chest. The loose stones have been pushed aside by someone crawling along the ground, revealing how Jess pushed off with her knees and boots. She was alive. She’s not anymore. As much as his heart wants to cling to hope, there’s a reason Dimitri showed him Krish first. If there were even a fleeting chance she was alive, he would have handled this differently. She’s dead. Mitchell needs to accept that. He needs to prepare himself for what lies around the corner of the black volcanic boulder.
Dried blood stains the ground. Dark smears on the rocks lead him on. Jess never gave up. She dragged herself toward the wall. Mitchell walks forward, stepping lightly on the gravel, hearing it crunch softly beneath his boots.
Even though she’s lying face down, there’s no doubt about the identity of the astronaut spread out on the broken gravel in front of him. It’s the length of her legs, the way her arms spread out along with the width of her shoulders, and the turn of her head to one side. Mitchell knows his wife. He knows everything about her. And now he knows she died alone in the darkness.
Mitchell steps forward. He crouches. He’s solemn. His knees rest in the dust.
“My love,” he says, unable to fight the tears running down his cheeks. “Oh, my dear, sweet Jess.”
Mitchell can’t bring himself to look at her face, and yet he has to. He has to honor her in death as he did in life. He needs to show her the love he’s always had for her—the kindness, the tenderness.
His hand rests on her shoulder. Gently, he rocks her to one side. Her helmet is dented. Her body is stiff. Her head leans against the padding on the inside of the helmet. Fine cracks run through the glass visor, but it hasn’t been smashed open. Blood has seeped from a tear in her suit near her waist, but her face is tranquil. Her eyes are open, staring blindly at the rocks. Frozen strands of hair fall across her cheeks.
With as much care as he can muster, Mitchell returns her to the dust, allowing her to lie face down where she came to rest. His heart aches at the thought of Jess dying alone and in pain in the darkness. He can’t bring himself to imagine the terror and hurt she felt in those final few moments—the pain, the frustration, the anguish, the hopelessness, the looming sense of death with each failing breath.
A hand rests on his shoulder.
“I am—sorry.”
Mitchell gets to his feet. Rage surges through his veins. Anger devours him. He shoves Dimitri, hitting him with both palms outstretched, slapping them against the big man’s chest. Dimitri staggers backward. He makes no effort to stop Mitchell. Within his helmet, Dimitri’s head hangs low. He has no intention of defending himself.
“Why? Why did you show me this?”
“Why?” Dimitri asks in response, but he doesn’t elaborate. He allows that one word to hang before them like the dust kicked up by their motion, slowly settling in the shadows.
“Why? Damn you, why?”
“You know the answer, my friend.”
“Friend???”
The word stings on Mitchell’s lips, and yet he understands Dimitri’s intent. They were never friends. Back in Houston, they were professional associates. Dimitri was a late addition to the crew. He and his husband were part of the backup team, but when one of the women in the primary selection became pregnant, they were bumped up to flight status. Dimitri has always been cordial, but this is different. The two men are united in their grief of a lost partner. And he’s right. They’re friends born out of the most horrible of circumstances rather than choice, but they are friends nonetheless. What is a friend? Far from the various sterile dictionary definitions of companions or those who have mutual affection, a friend is someone who cares.
Mitchell reaches out, placing his gloved hands on either side of Dimitri’s helmet. Their visors touch. With their spotlights blazing, they’re bathed in light while surrounded by darkness. Mitchell’s legs give out. He holds onto the Russian’s shoulders as he sinks to his knees. Dimitri puts his gloved hands under Mitchell’s armpits and hoists him back up, helping him stand.
“Easy.”
Mitchell sobs. He collapses into him, but as they’re both in spacesuits, neither can actually touch the other. They’re cocooned behind a pressure bladder and various layers of insulation, which seems cruel. All Mitchell wants is touch. He needs to feel, but there’s nothing beyond the garments woven into his suit.
He rests his helmet on Dimitri’s chest. 
“Please, no.”
“I am so sorry,” the Russian says, and Mitchell can feel his strength of character. Dimitri’s been through the grief of loss just days ago, and here he is comforting someone who thought they’d escaped that heartache.
“I—I—I.”
“Take your time,” Dimitri says. “There is no rush. There is only us. You and me.”
Mitchell looks up at him. His legs find strength. Horror descends on his face.
“No.”
Dimitri’s lips tighten, but he remains silent.
“No, no, no.”
“Yes, I’m afraid so.”
“So she’s… But… How? Why?”
“Why is more important than how,” Dimitri replies. “You and I. We know what has happened, but we don’t know why. Why is what we must learn. And there is something even more important than why.”
“More important?”
Dimitri utters one word. “Who?”
Mitchell feels a chill seize his chest. He turns to the shattered body of his wife lying on the rocks. He points up at the dim light from the Herschel.
“If this is Jess, then who is up there?”
“Not her. Not your wife. And that… That is not who we are dealing with.”
“I don’t understand you.”
Dimitri clarifies. “We must learn who did this and why. She. Up there. She’s a pawn. A distraction. A diversion.”
“She’s not real?”
“No.”
Mitchell’s lips quiver. Tears roll down his cheeks. Dimitri takes him by the upper arm and leads him away.
Turning his back on his wife seems wrong, but what more can he do for her?
Ever since the earliest days of spaceflight, there’s been an unspoken understanding that death haunts every launch. Even successful launches can be doomed from the very start.
Eighty-two seconds after liftoff, the leading edge of the left wing of the space shuttle Columbia was struck by a piece of foam, shattering a single tile on the heat shield. Eighty-two seconds is just over a minute into the mission, and they were already dead—they just didn’t know it. They were oblivious to their obituaries being written by the laws of physics dictating their future with ruthless precision. After 17 days in orbit, the Shuttle Columbia was torn apart during reentry as superheated gases cut through the spacecraft like a blow torch, killing them in seconds, but it was the foam that sealed their fate almost three weeks earlier. It was those first two minutes of the mission that doomed them.
The one thing all spaceflight deaths have in common, from the fire in Apollo 1 to the death of cosmonauts in Soyuz 11 and American astronauts in the shuttles Challenger and Columbia, is that everyone was wearing a spacesuit. Since those early days, it’s become customary to bury dead astronauts in their spacesuits regardless of how they die. It’s a mark of respect. For Mitchell, that’s the only solace he has in turning his back on Jess. May she rest in peace where she fell, wearing her spacesuit with pride.
Once they’ve walked past the body of Krish, Dimitri leads Mitchell over to a low boulder. The two astronauts rest, sitting on an outcrop.
“You understand what must happen, right?” Dimitri asks.
“No,” a horrified Mitchell replies. He’s had no time to think about the ramifications of what he’s just learned. His mind is a mess. He feels numb.
“She’s not your wife.”
Reluctantly, Mitchell nods.
“Up there, she may look like your wife. She may sound like your wife. She may act like your wife, but she’s not. Your wife died in the fall.”
Mitchell hangs his head. He clutches his gloved hands in front of him. Tears fall to the inside of his curved, glass visor. He nods in agreement. He doesn’t want to, but he does. His hands are visibly shaking. He stretches out his gloved fingers, looking at them, willing them to be still, but they will not be suppressed.
“But what if… What if it really is her?”
Dimitri is kind. “What does the science say?”
Mitchell is quiet. He doesn’t want to respond. His eyes drop. He stares at his boots.
“At best, they’re clones,” Dimitri says. “Think of them like twin sisters. And you? What should you do? Forget about her for a moment. The question we must ask is about you and your choice. What should it be? What should you do?”
“I should leave here. Leave her.”
“And will you?”
“No.”
“Why?”
“Because I love her.”
“But do you? Do you love her? Or did you love someone else?”
Mitchell’s voice breaks as he speaks. “I—I don’t know.”
“We have to leave Nossos—immediately.”
“Who?” Mitchell asks, even though it’s obvious.
“You. Me. China—if she’s willing to come.”
“You don’t think she’ll come?” Mitchell asks, surprised by the notion. Instinctively, his head turns back toward where Krish lies in the shadows. His headlights illuminate the sole of a white boot beyond the rocks and boulders. To Mitchell, it’s inconceivable that China would stay. She would join them. She’d have to. Like him, she’d have no choice.
“I can’t show her this,” Dimitri says.
“What? Why not? She deserves—”
“We can’t show our hand,” Dimitri says. “Don’t you understand? You need to realize what we are dealing with here on Nossos. Jess and Krish. Up there. They’re not like us. They’re not one of us. They’re alien. They cannot know what we know. You. You cannot tell them you know. You understand that, right?”
Mitchell clasps his gloved hands in front of him, trying to stop them from shaking.
“I took a risk showing you. I shouldn’t have. I should have just left. Taken the shuttle and headed for the Kelvin.”
“But you need me.”
“If I am to get the samples back to Earth, yes, but even that is a secondary consideration.”
“What is your primary consideration?”
“Warning Earth.”
“Of what?”
“Of an alien entity capable of assuming the form of anyone sent down here—stealing their identity. Their bodies. Their minds. Their memories. Their emotions. And you. You had no idea, did you?”
Mitchell swallows the lump in his throat.
“No.”
“Me neither,” Dimitri says. “But something was wrong. Jess followed us to New Eden. She was nervous about what we’d find.”
Mitchell nods.
“She wanted to control the narrative. And that’s their weakness—their only weakness. They’re good. They’re too good. They want to cover all the bases. She raised doubts by being too thorough.”
Mitchell is quiet, reflecting on his own interactions with the alien imposter known as Jess. She was open and kind when they lay down to sleep—too open. She expressed fears—concerns. She was worried. And that drew him in. That made him want to protect her.
Dimitri says, “Think about all that has happened. Think about what could happen in the future. These creatures could infiltrate any mission ever sent here without anyone ever knowing.”
“And?”
“And we don’t understand why. I can see their methods, but I don’t understand their motives. What is it they’re trying to accomplish? Because there has to be a goal. Such subterfuge is not without reason.”
Mitchell nods again.
“So we tell China?”
“This I do not know,” Dimitri says, hanging his head. “Morally, ethically—yes. But what if she doesn’t believe us? What if she betrays us? What if she tells them?”
“I—I don’t know.”
“And what of Earth? This is First Contact with an alien chameleon. How do they replicate? Are they a contagion? What if they can spread to other colonies? And what of future missions? Do we condemn the future just to give her the chance to reject us now? No, we must act while we can.”
“I could video Krish—show her his dead body,” Mitchell says. “I could take his nametag—his suit patch. It would be proof.”
“Even if that worked, it would break her,” Dimitri replies. “Just as it broke you. And if they see. If they learn. If they know that we know. They could stop us. Kill us. No, we cannot tell her. Not until we have lifted off in the shuttle.”
“And the others? The colonists at New Eden?”
“We leave them. We must.”
Mitchell nods. He doesn’t want to, but he understands Dimitri’s concerns.
As they’re sitting facing the ancient lava flow at the bottom of the granite cavern, the bodies of their fallen comrades are to their left. The path back is to the right, but there’s movement. Mitchell’s not sure how he knows, but he feels as though they’ve been watched for some time now, and the time for watching is over.
In the distance, there’s a deep snort from the shadows. Red eyes pierce the darkness. Hooves kick at the rubble, flicking it up behind a naked man standing on the edge of their vision. Both of them turn, getting to their feet and facing someone not wearing a spacesuit.
Horns protrude from the head of a hybrid cross between a man and an ox. Even in silhouette, it’s terrifying to see the minotaur. Its horns reach out for several feet on either side of the monster’s head before curling upward to a point. Shaggy hair hides its chest and shoulders, dangling down over its waist. There’s no mistaking the creature before them. The muscular legs of a man support the mythical animal. Arms flex. Bare fists are clenched. And the eyes. The eyes seem to pierce Mitchell’s soul.
“No—sudden—movements,” Dimitri says.
Mitchell’s heart is beating out of his chest. His mouth goes dry. The minotaur stalks them on the edge of their spotlights. It strides behind boulders, disappearing into the shadows and then reappearing on the edge of their vision. Mitchell switches rapidly between view states on his visor, looking at the monster in infrared and using naturally occurring radiation in the rock to detect its shape at other frequencies.
“How is this even possible?” he mumbles.
“That,” Dimitri says. “That is the question.”
“What are we going to do?”
“Split up. Make our way back to the surface.”
“Split up?”
“If it takes one of us, it gives the other a chance to escape—to survive. Remember. Earth must know. They must understand what we’re dealing with here on Nossos.”
The two of them step apart. Instinctively, Mitchell knows Dimitri is right. By dividing, they illuminate more of the rocky landscape, reducing the shadows and limiting where the minotaur can hide. It seems to want to avoid the light.
Neither man panics. It’s not until they’re roughly twenty feet apart that Mitchell realizes he’s on the far side of the cavern. Dimitri’s already working his way up the slope leading to the rocky path below the tunnel. Rather than facing uphill, he walks sideways. His boots sink into the loose scoria. He keeps his spotlight on the vast open space, but he can’t illuminate the slope behind him. Mitchell can see the minotaur stalking him, working its way through the shadows. With their radios switched off, there’s nothing he can do to warn him.
Mitchell panics. He has to do something, but what? Not knowing what to do, he does something stupid, moving quickly and drawing attention to himself. Every instinct within him cries out no, but he can’t allow Dimitri to be taken from behind. In the low gravity, he jumps, landing on a boulder the size of a van. He has to scramble, grabbing at the rock to mount the rough boulder, but from here, he can illuminate the slope behind Dimitri.
The Russian sees him and turns, realizing he’s lighting up the lower edges of the slope. The minotaur crouches, stalking Dimitri like a lion or perhaps a leopard. Horns protrude from the darkness. Bare hands cling to the side of the black volcanic rock, staying low and out of sight as Dimitri pans with his spotlights.
Mitchell is so focused on the Russian and the path leading up out of the cavern that he doesn’t see the boulder thrown at him until its dark shape looms large in his spotlights. A clump of solidified black volcanic rock flies through the air. It’s easily the size of a fridge, coming at him from his right. The temptation is to dive to the left for cover, but that’s where the boulder is heading. He ducks, scrambling forward and rushing at the tumbling rock, wanting to get beneath it. He drops, but in the low gravity, his body is slow to react to the pull of the moon.
The volcanic rock strikes the boulder he was standing on and shatters, missing him by mere inches. Fragments scatter through his spotlights. They pelt his suit, tearing at the material. Scratches line his visor. Dozens of chunks of rock strike his helmet like hail, rattling his skull and leaving him stunned.
Mitchell tumbles to the rough stones below. He staggers to his feet, desperate to see what’s happening, unsure whether he needs to stay on the move to avoid more boulders being thrown at him.
To his horror, he sees Dimitri tossed through the cavern like a rag doll. The minotaur charges at Dimitri like a linebacker, keeping his body low, and strikes him in the back. Horns flip him, sending him tumbling through the air. One of the spotlights on Dimitri’s helmet dies, followed quickly by the other, leaving him lying in the darkness. His limp body strikes a boulder near Mitchell. Dimitri crumples to the gravel not more than fifteen feet from Mitchell.
The Russian moans in pain.
Mitchell should run. He should scramble up the scoria while the minotaur is distracted, but he can’t leave Dimitri. Staying is a dumb decision. Mitchell should be driven by self-preservation, but there’s something deep within him that won’t allow him to abandon a friend. His position is hopeless, but he’d rather die helping the injured instead of fleeing like a coward. It’s a mistake—a decision he’ll never get to revisit—one he knows he’ll regret, but one he has to make.
Mitchell scrambles over to Dimitri. Blood stains the inside of the Russian’s helmet. His head slumps forward against the glass visor. There are puncture wounds in his chest and shoulder, marking where the minotaur struck him with its horns.
It’s strange. Irrational. But Mitchell feels he needs to be quiet. He doesn’t want to say anything that would give away his position to the minotaur. He takes Dimitri’s gloved hand in his. Weak fingers squeeze his hand. The Russian is alive and conscious, but he must be in excruciating pain. He can’t move. His legs lie before him as he slumps against a rugged boulder.
Spotlights.
His spotlights.
They illuminate the darkness, showing Mitchell where to go, but it’s then he understands they’re acting as a beacon for the creature. It’s at that moment that Mitchell realizes the minotaur isn’t simply staying out of their lights—the creature is using their lights to target them.
The spotlights on either side of Mitchell’s helmet are detachable. They’re designed to be easily replaced if they fail or get damaged. Mitchell turns off one light and reaches up, detaching the other. He can’t simply throw the light as that would be too obvious, but the floor of the cavern is uneven, with the solidified lava field rising up through the crack in the granite. He tosses his remaining spotlight down into the crevasse. It bounces. Gravity drags it on, and it comes to rest thirty feet away and roughly ten feet below him, leaning against a rock. The bright light points at the far side of the circular rock wall on that edge of the cavern. 
“Come on,” he says, grabbing Dimitri and hoisting one arm up over his shoulder.
The Russian makes no attempt to help. Even in the low gravity, he’s too heavy to carry. For all Mitchell knows, Dimitri is dead, and yet he can’t leave him. Life demands that he try. Although it’s awkward, Mitchell slings Dimitri over his shoulder, wrapping his arms around his legs.
Spacesuits weren’t designed for a fireman’s carry. Mitchell’s helmet shifts on his shoulder, being pushed to one side by the bulky life support pack on Dimitri’s back, blocking Mitchell’s vision to his right. He stumbles forward in the darkness. Behind him, there’s snorting. The shadow of the minotaur is cast on the granite cliff, dominating one side of the vast cavern. And then the spotlight dies. Mitchell hears plastic breaking beneath the hooves of the monster. The gaping hole beneath the Herschel is plunged into utter darkness.
Mitchell’s eyes are still adjusting to the dim light coming down from above. His AI neural implant switches through various filters in his visor, trying to increase his vision, but there’s little to work with. Mitchell struggles to make out shapes in the grainy darkness. He staggers forward, stabbing with his feet as his boots shift in the loose gravel. Boulders loom ahead. They’re shadows in the dark. He’s breathing hard. Sweat drips from his brow. On he walks, climbing the slope, struggling to keep his balance.
He stops to catch his breath in the darkness. Vapor forms on his visor, confusing him. There’s a demisting circuit built into his helmet that should automatically clear it with a light breeze coming up around the collar, but the vapor is on the outside. Mitchell stands perfectly still. Again, a rush of heavy breathing clouds the side of his helmet. The monster is right there, barely a foot away, cloaked in darkness. Its black fur appears hazy in the shadows.
Mitchell pisses himself. He’s wearing a flight diaper, so the urine is soaked up instead of running down his leg, but it’s a result of the terror he feels at the moment. The minotaur is easily seven feet tall, towering over him. Muscles flex on its arms.
In the darkness, his eyes make out the black nostrils of the minotaur flaring in anger. The damn thing is standing to one side in front of him. What he thought of as a boulder is the creature standing beside a rocky outcrop, blocking his path. Dark red eyes glare at him, waiting for him to move, daring him to try. The faint light from the Herschel above glistens off the upturned spikes of the creature’s horns.
“Please,” he says, stepping back, unable to say anything rational. “Mercy.”
The minotaur lowers its head, glaring at him, targeting him.
“No,” he whispers, but the creature charges. Gravel is kicked up by its hooves. The sheer strength of the beast is overwhelming, striking his chest. His head whips forward. It feels as though he’s been hit by a truck. Mitchell is knocked off his feet. He slams into a boulder thirty feet down the slope. Dimitri falls from his grasp and tumbles to one side.
The minotaur gouges Dimitri, raking him with its horns and tearing his suit open. Blood and intestines litter the ground. With a flick of its head, Dimitri’s body is sent crashing into the cliff. He slumps to the rocks, dead.
Mitchell tries to run, but he’s had the wind knocked out of his lungs. His strength is fading. No matter how hard he tries, he simply cannot move fast enough in the low gravity. Reality conspires against him, slowing his motion. It’s as though he’s wading through a river, pushing against the current, unable to move quickly.
The minotaur lowers its head and charges again. Mitchell turns away from the creature. The monster strikes his backpack. Its horns become embedded in his life support unit. They puncture the valve on his oxygen cylinder. White gas rushes into the air, erupting like a geyser from over his shoulder. One of the horns is stuck, wedged into the metal pipes and circuit boards within his suit. To free itself, the minotaur shakes its head, flicking its horns and throwing him into a boulder.
Mitchell finds himself draped over a rock twenty feet from where he was hit. He’s about to scramble up the slope when he’s struck yet again. The minotaur screams with a blood-curdling roar. It’s consumed by blind rage. One of its horns tears through the polycarbonate outer shell of his helmet, piercing the wiring and padded lining and cutting into his cheek. The horn exits out the front of his visor, shattering the plexiglass. Mitchell is shaken around and dragged over the gravel as the creature pulls back, freeing its horn. He tumbles to the gravel. The frigid air within the cavern rushes in through the gaping holes in his helmet, chilling his face. Blood runs from the cut on the side of his cheek.
Mitchell struggles to his feet, grabbing his knees for balance. His ribs hurt. His legs ache. Blood drips from his lips. He tries to breathe, but the freezing cold air stings his lungs. He falls back, collapsing against a boulder in the darkness. It’s all he can do to remain on his feet. Ahead of him, the minotaur snorts, sending vapor rushing from its nostrils. The dark creature lowers its head, lining its horns up with his chest, readying itself for a final charge. With nowhere to go, he knows the monster is going to kill him. His hands tremble. His body aches. Death will bring release.
And then, an angel appears.
Mitchell is bathed in a brilliant white light, blinding him.
He’s confused.
He’s hallucinating.
He must be.
Is he dead? Dying? Is his mind fabricating a vision of hope as his life ebbs away in the darkness? He’s not sure what’s happening.
Mitchell is soaked in the purest light he’s ever known. He squints, wanting to see clearly. Light glistens off the shiny horns of the minotaur. It stands still, silhouetted by the light. Mitchell blinks and raises his arm, blocking the light with his hand so he can see. The minotaur turns. Half man/half bull, the monster faces the light shining down on it. The mythical creature breathes deeply. It seems in awe of the sight before it. Blood drips from its horns. Its black fur is thick, messy and matted. The veins on its arms are pumped. Scars line its legs. Instead of feet, the creature has hooves. They kick at the rocks, but not out of anger. The animal seems resigned. Its head lowers.
Mitchell tries to see past the light seeping between his gloved fingers, but he’s on the verge of passing out. Ice crystals form on the inside of his shattered visor. Vapor wafts from his lips as he breathes in the frigid air. He squints, wanting to see, trying to understand what’s unfolding, unsure of the dynamic between the monster and the blazing white light.
“Let him go,” a voice says—a woman’s voice.
The minotaur snorts through its nostrils in defiance. A cloud of white vapor curls through the air, but the monster backs up, shuffling its hooves through the gravel. Seen in side profile, the creature is terrifying to behold. Clouds swirl around the beast, but its head hangs low. It sulks away, retreating into the shadows.
Boots land before Mitchell. An astronaut drops down from a boulder, landing slowly in the gravel and kicking up dust.
“Mitch?” a familiar voice says. “Mitchell?”
Through tear-stained eyes, Mitchell looks up at Jess. Seeing her face behind the visor of her helmet is confusing. She reaches out, touching his shoulder, wanting to get a better look at his injuries.
Mitchell recoils, pushing back against the boulder behind him.
As terrifying as it was to be hunted by the minotaur, seeing his dead wife brought back to life is horrifying. He shifts away from her, turning his shoulder and pushing with his boots against the loose rocks, wanting to flee from her, but he’s weak.
“Don’t.”
“Please. Let me help you.”
Torment wracks his mind. This is his wife, and yet it isn’t. This is the person he loves, and yet she’s not. His wife is dead. And yet here she is, staring at him from behind the smooth curve of her visor. He can see her hair pulled back into a ponytail. Blue eyes examine him with kindness. Her lips, the dimple on her chin, the small mole on her cheek, her thin lips and petite nose—they long for reason, for understanding, for acceptance. But his wife is dead. He saw her lying in the rubble. This woman is an imposter. To him, she’s repulsive. He pushes off the ground, pushing his back against the boulder, trying to move away from her, but he can’t. His muscles feel drained of blood.
The air in the cavern is thin, equating to a pressure equivalent to some of the highest peaks on Earth, leaving Mitchell disoriented. He gasps for air. Jess crouches before him. Her gloved hands reach for him. Somehow, the brilliant white lights glaring at him from the sides of her helmet fade to black, and he passes out.



Jess
Mitchell wakes to the sound of China’s voice. His eyes are closed, but he can hear her speaking.
“We need to get the hell out of here. Now!”
“We can’t,” Krish replies.
“I don’t understand. What are you waiting for?” China says, appealing to Jess. “Look at him. He needs medical attention. We need to get him back to the Kelvin.”
“We’re not going anywhere,” Jess says, taping a bandage to Mitchell’s bare chest.
“What do you mean we’re not going anywhere? You’re not making any sense.”
Jess looks at Mitchell. She’s noticed he’s opened his eyes. He’s back in the shuttle, sitting in the navigation seat behind the cockpit. The back of the chair has been set at an angle, allowing him to lean back.
Jess steps away from him. Although she has a roll of medical tape and a pair of heavy-duty shears in her hand, she holds her hands out, wanting to indicate she’s no threat.
Mitchell is confused. His chest hurts. His right arm is throbbing. His suit has been cut open. The locking ring is still around his neck, but the front of his suit has been removed with the shears cutting through the thick layers. His life-support unit is lying on the floor. Punctures line the rear panel. There’s a helmet leaning against it. The name on top reads: Dimitri. Jess must have switched helmets in order to get him back to the shuttle. Then, being concerned about his internal injuries, she simply tore through his suit rather than taking it off him—that speaks of desperation. She was worried about his internal injuries. Time was of the essence. He goes to speak. As soon as he flexes his lips, he feels the bandage taped to his face, covering the tear on his cheek. It’s difficult to ignore the bio-glue they’ve used to seal the cut, but he pushes through the discomfort.
“You…”
“Easy,” Jess says.
“What the hell happened down there?” China asks.
“Th—The minotaur…”
“It’s real?”
“Yes.”
“How did you escape?”
Mitchell says, “I didn’t.”
“I don’t understand.”
“She,” Mitchell says, looking at his wife. “She called it off.”
“What?” China asks. “The minotaur???”
Mitchell addresses Jess. “She doesn’t know, does she?”
“No,” Jess replies.
Krish looks at his feet, not wanting to make eye contact with anyone.
“Know what?” China asks, looking around at the rest of the crew.
Mitchell closes his eyes for a moment. He needs to think. He pinches his eyelids shut, wanting to block out the pain he feels.
Mitchell can’t get the image of Jess out of his mind. It’s the contrast between the brilliant, blinding white light and utter darkness at the bottom of the cavern that torments him. He can see her. He remembers how his wife’s legs lay still in the rocks and dust. She died crawling through the darkness. One thigh was raised, leaning against a boulder. Her knee was bent. She was desperate. She never gave up. She pushed along the gravel, clutching at the dust and debris as she bled out. Her suit glistened under his spotlights. Her backpack lolled to one side, twisting her torso. With one arm outstretched, she was fighting for life until the last second. And her eyes. Her eyes were always so radiant and full of life. In death, they looked like works of glazed china. Whereas once they provided a window into her soul, now they’ve become as polished gemstones. Her blonde strands of hair, always so fine, looked coarse and haggard. Death is cruel in that it robs ordinary matter of something utterly extraordinary—the light of life.
Mitchell opens his eyes, and there’s Jess. Only it’s not Jess standing before him.
His head throbs. He’s dehydrated and fighting a migraine. His ribs are tender. Black bruising rises to the surface of his skin. He looks down and sees burst capillaries running over his chest and abdomen.
Mitchell doesn’t like his odds of survival. While Dimitri was alive, it was three-to-two in favor of humans. Now, it’s fifty/fifty—two against two. And one of them is oblivious. Fuck! He needs to be savvy, smart, intelligent. He needs to outwit an alien intrusion that has blindsided the crew of the Kelvin. Is this what happened to the Herschel? Back on Earth, the assumption was that the spacecraft suffered a catastrophic technical failure—but was it an infiltration, an infestation that brought the Herschel down?
He looks at Jess and asks, “Can you get me some painkillers?”
“Sure,” she says, crouching and rummaging through the First Aid kit on the floor. She pops a few pills from their foil packaging and hands them to him along with a water bottle.
“Thanks,” he says. Although it seems strange and out of place saying that to an alien impersonating his wife, at that moment, he means it. Water has never tasted so damn good. Mitchell gulps down half of the bottle.
“Is someone going to tell me what the hell is going on?” China asks.
“It,” Jess says, lowering her gaze and avoiding eye contact with Mitchell. “It should come from him.”
“What exactly happened down there?” China asks. “Dimitri? He’s dead? And the minotaur? It attacked you? How is that possible? How is any of this real?”
Mitchell breathes deeply. His ribs swell and hurt, but he needs to draw in air. China wants answers. Mitchell doesn’t have any. Oh, he can describe the current situation, but he has no explanations, no solutions, only questions.
Krish is moody. He has his arms folded over his chest and is pacing at the back of the shuttle near the airlock. He looks impatient. China is sitting on a crate in the cargo bay. Jess sits down opposite Mitchell at the back of the cockpit.
“Is there anything you want to say?” Mitchell asks, addressing her. “After all, you’re the captain.”
“Don’t,” Jess says, tightening her lips and shaking her head in what looks like anger. “Don’t play with me. You need to tell her what you know. What you’ve figured out.”
Mitchell nods, but he’s not nodding in agreement. He’s nodding to buy himself some time. He’s nodding because he needs to consider his conversation with Dimitri.
One of the things the burly Russian was concerned about was keeping the alien impersonators in the dark, not letting them know what he knew. For a moment, Mitchell considers asking Jess and Krish to wait in the airlock, but for all he knows, China is one of them. Mitchell was unconscious for a while. The original China could also be dead at the bottom of the cavern by now. He assumes Jess dragged him back up to the Herschel, and then they evac’d to the shuttle, but he doesn’t know that for sure. They could be bluffing, having switched China before reviving him.
Mitchell doesn’t want to say anything, but Jess has been down there. She must know he and Dimitri found her body. In the back of his mind, Dimitri’s warning scares him. What happens if these creatures infiltrate humanity as a whole? They’ve already done that with the crew of the Herschel and now the Kelvin. Mitchell’s pretty damn sure it was only mere mortals that kneeled in New Eden, with the alien imposters like Hugo standing to greet Jess and accept her as one of their own. Huh, he thinks, trying to hide that reaction from the others. Down in New Eden, they called them ‘The Blessed,’ but they’re not. They’re ‘The Cursed.’ They died so aliens could steal their identities.
Mitchell is caught in indecision. He’s not sure what he should say. It’s already apparent that Krish and Jess are not going to let the shuttle lift off from Nossos.
Is this what happened to the Herschel? Was it taken over by chameleons? Once the original Hugo died, there was no one who could stand up to the fake. In the eyes of the crew, the impersonator was the captain. He had the right to set the vessel down on the frozen moon. It must have been his idea—his insistence—to sacrifice the interstellar spacecraft and seal the cavern with its hull. He must have been the instigator of the colony at New Eden, but somehow, over the years—the decades—the truth became known. No, not known—distorted. And now, they worship him—him and the minotaur.
Mitchell grits his teeth. He has no idea how this is going to play out, but China deserves to know the truth.
“They’re fake.”
“What?” China asks. Jess and Krish are noticeably silent. When Mitchell doesn’t elaborate, China continues, asking, “Who’s fake?”
“Them,” Mitchell replies, deliberately keeping his answers short and clipped. He waves with his hand between Jess and Krish, pointing at the two of them several times. He’s expecting them to rebuff him, to deny what has happened, to call him a liar. He’s surprised they’re letting him speak at all. For that matter, he’s surprised Jess saved him from the minotaur. It would have been easier for her to let him die down there—less complications. If he had died, another Mitchell would have come back here, pretending nothing had happened. And that would have ensured she and Krish remained incognito.
Saving him was a curious decision. Mitchell’s unsure what this version of Jess is playing at, but that was Dimitri’s whole point. Dimitri wanted to understand why aliens were replacing the crew without getting hung up on how. It’s a case of focusing on what’s important and not what’s sensational. And that’s what drives Mitchell’s comments now. He’s bringing China up to speed, but he’s aware the real issue is exposing the agenda of these extraterrestrial mimics. What is their objective? What’s their goal? He may be speaking to China but he’s watching Jess and Krish, trying to read their reactions.
“What are you talking about?” China asks, narrowing her gaze.
“They’re dead. They died.”
China looks at Krish. He shrugs. He seems confused.
Mitchell addresses China, saying, “You saw them. You saw them fall to their deaths. We all did. And then they were alive again.”
Krish challenges him, saying, “You’re not making any sense.”
Mitchell slows himself down. “There was no antimatter conversion unit at the bottom of the cavern. Dimitri found them. The real them. Jess and Krish. He found them at the bottom of the hole.”
“I don’t understand,” China says.
“Their bodies.”
“But they’re here,” China says, sweeping her hand around to include Jess and Krish.
“No, they’re not. They’re dead. I saw them. Two astronauts. Two corpses. Your husband and my wife.”
“Hang on,” Krish says.
“They’re impostors.”
“Wait. You’re—”
“They’re impersonating the ones we loved.”
“Bu—”
“Manipulating us,” Mitchell says, not letting Krish get a word in.
“Now, wait a minute,” Jess says, holding her hands out and wanting to inject herself into the conversation. “No one’s manipulating anyone.”
In defiance, Mitchell says, “They’re aliens.”
“Aliens?” Krish says, flabbergasted. “Us? Me?”
China backs up against the wall of the shuttle, keeping all three astronauts in her sight. She runs her hands through her black hair in anguish as she speaks.
“You realize what you’re saying is crazy, right?”
No one replies. It seems all of them are in shock to one degree or another. China is apoplectic. “What the fuck is going on?”
Mitchell can see she’s struggling to believe him. Either he’s insane, or two of the crew are imposters. That there’s no real defiance from Jess or Krish beyond a few protests must be alarming to her mind. From the way she looks at Mitchell, it’s clear she’d rather believe he was having a psychotic breakdown, that he’d taken a knock to the head and was hallucinating, but the other two seem resigned to the truth coming out.
Jess says, “Let’s just slow things down here.”
Krish says, “This is madness.”
“Maybe,” Mitchell says, toying with him, wanting to provoke him into overplaying his hand. “Maybe not.”
“We didn’t know,” Jess says, conceding more ground than Krish.
Mitchell is clinical, pushing her, needling her, wanting more information from her. “You followed us.”
Jess lowers her head. She can’t look at him.
He says, “You knew what we’d find down there, didn’t you?”
“New Eden?” she replies, looking up at him with what seems like innocence in her eyes. “No, but I knew someone had to have survived from the Herschel.”
“How?” Mitchell asks. “How did you know that?”
“I—I don’t know. A hunch, I guess. I felt it.”
“And at the bottom of the cavern?” Mitchell asks. “Did you know what we’d find down there, dashed on the rocks?”
She lowers her gaze and shakes her head. Tears fall from her eyes. She rubs her face with her hands, wiping them away. Mitchell is unmoved.
“You knew, didn’t you?”
“No,” she yells at him, clenching her fists as tears rush down her cheeks. “No, goddamn it! I didn’t know.”
Krish stands beside her. They’ve never been that close. Over the years Mitchell has known him, Krish has only ever been professional. To some, he comes across as cold and aloof, but he’s not. He’s focused—determined. They all are. They wouldn’t be in the Interstellar Corps if they weren’t. Mitchell’s never seen Krish show much in the way of emotion, but he reaches out for Jess, resting his hand on her shoulder as her head sags. She’s looking at her feet as she speaks.
“I—I know you don’t believe me, but you have to. You’ve got to believe me. I didn’t know. I swear, I didn’t know what was down there.”
“Then why did you follow us?”
“You switched off your radio.”
“So?”
“You’re my husband,” she says, pleading with him. “You were acting strange. I was worried. So, yes. I followed you down into the cavern.”
“And did you see her?”
Jess wrings her hands. She turns and looks at Krish, weighing her words carefully.
“I saw him.”
“But you didn’t see yourself?”
“No.”
“Why not?”
“There was no time,” Jess says, frustrated. “I came across Krish, and at first, I thought it was you. But—But his face. The horror on his face.”
Krish looks washed out and pale. He’s shocked by what he’s hearing.
“And?” Mitchell asks Jess.
“And I saw the minotaur throw you across the cavern. I—I had to do something.”
“What?” China asks. “What did you do?”
“I didn’t know what to do. All I could do was yell at it.”
“And it listened to you,” Mitchell says. “Why did it listen to you?”
Jess purses her lips, holding them tight. Her nostrils flare, but not out of anger. She’s distressed. Mitchell can see the intensity in her eyes, the narrowing of her brow and the rise of her cheeks.
“Standing there, I knew.”
“Knew what?” China asks.
“I knew what had happened to me. It was the silence of the minotaur. At that moment, I knew I’d died somewhere down there with Krish.”
“What???” Krish says emphatically, but Mitchell cuts him off.
“And the minotaur?”
Mitchell is curious about how much Jess understands about herself and her origins and how much she’s willing to disclose about the beast.
“It… It was like Hugo and the colonists… It knew me. Like them, it accepted me. That’s why it left.”
“What happened next?” Mitchell asks. His voice is cold and without emotion.
“You. You were my priority. Not her.”
“So you never looked for her?”
“No.”
“Why?”
“You were dying. I had to get you back to the shuttle.”
“But why? Why not look?”
Jess bites her lip. She sniffs. Moisture runs from her nose. She wipes it away with the back of her hands. Her eyes are bloodshot. Her cheeks have drained of color.
“Because… Because I had to save you.”
“Why?”
“Because I love you.”
Mitchell hangs his head. He wants to believe her, but he can’t. On the surface, her response is reasonable. He was injured. His suit had been punctured. His helmet was broken. The polycarbonate shell was crushed and torn. He’d lost consciousness. And yet, there is more to her reasoning—there has to be. She’s not telling the truth—not all of it. In his mind, he can still see the crumpled, bloodied body of his wife lying in the cold and dark. Jess is dead. This… this is an illusion, a dream, a nightmare. The woman standing before him is not his wife. She looks and sounds and seems like Jess, but she’s not. She can’t be. And deep down, he suspects she knows that too.



China
“What do you think?” Mitchell asks China.
The two of them are sitting in the cockpit of the shuttle, talking quietly among themselves as Jess and Krish sit in the airlock. It’s dark outside. Ice lashes the windows. Visibility is down to a few feet. The pilot and copilot’s seats swivel, so they’ve turned them to face each other. Mitchell is leaning forward with his elbows on his knees. He’s on the edge of the cushion, straddling the control column between the seats, which allows both the pilot and copilot access to the throttle, flaps and vector thrusters.
China leans forward. She speaks under her breath.
“Me? I think you’re crazy. You’re all fucking batshit crazy. What the hell happened to you out there? I mean, this is the kind of messed up bullshit we’d joke about while on an acid trip back in college. This is not—and I repeat—not what happens on a deep space science mission.”
“You don’t believe me?”
“I don’t want to believe you. I mean, damn. This is a lot to take in without any hard evidence.”
“You notice they’re not arguing the point,” Mitchell says. “And I saw them. Both of them. I saw the evidence. Krish and Jess. Your Krish. My Jess. They’re dead. They’re lying at the bottom of the cavern. These guys? I don’t know who the hell they are. I don’t know how, but they’re fake.”
“But why?” China asks.
That’s the question that plagued Dimitri. Mitchell feels he knows the answer. “They’re spies. They were sent to infiltrate us—to fool us.”
“But they didn’t,” China says, looking at Jess and Krish, who are sitting in the rear of the shuttle. They’ve suited up, ready to go back outside, but they have their gloves and helmets off.
“What do you mean?”
“Look at them,” China says, turning sideways. Jess and Krish look pale. They look stunned. Neither says anything to the other. They sit there silently.
Mitchell’s quiet.
China says, “Does it look like they’re plotting to take over the world?”
“No.”
“If this was supposed to be a hostile takeover, it failed. Think about it. If they wanted us dead, we’d be dead. They could have killed us last night as we slept, back when we had no idea what was going on.”
“So what do we do?” Mitchell asks China. She’s petite. She looks frail, but she hides strength behind a soft voice. She speaks with conviction.
“We need answers.”
“Okay.”
“We need to speak to Hugo.”
“Hugo? But he’s one of them.”
“I don’t know about that—not from what you’ve described of New Eden.”
“What do you mean?” Mitchell asks, intrigued by her insight.
“You said everyone bowed.”
“They took a knee on the gravel, all except for three or four of them.”
“And not Hugo, right?”
“No, not Hugo.”
“And that’s why you think he’s one of them. Because he remained standing.”
“Right.”
“But the words he used. You said he spoke of them being blessed.”
Mitchell gets it. “Ah… Not us.”
“Exactly.”
“So, Hugo?”
“I dunno,” China says. “Maybe he’s like the high priest. But, from what you’ve said, I don’t think he’s one of the impostors.”
“I think you might be right.”
“We need to go down there.”
“To see Hugo.”
“To see the bodies,” China says. “I—I need to see them. Him. I need to know for sure.”
Mitchell tightens his lips. He nods in agreement.
“And these guys? What about them?”
“If you’re right and they’re imposters, then we need to take them with us.”
“What? Seriously?”
“If their bodies are down there, then yes. We cannot let them out of our sight.”
Mitchell is shocked by China’s position on the imposters. She’s second-in-command. With Jess effectively sidelined, she’s in charge.
“And then what? What happens when we get back? Do you want to take them to the Kelvin?”
“And flush them out of a goddamn airlock,” China says, smiling and making out as though she said something humorous and friendly. She gets to her feet and calls out to the others, saying, “Make sure your suit packs are charged. We’re going back out there.”
“Are you sure about this?” Mitchell asks, standing beside her and speaking softly.
“I’m not sure about anything,” China replies, “But I’m sure as hell not leaving them here to sabotage the shuttle or head up to the ship. No, we keep them close.”
“They could turn on us. Overpower us.”
“Way ahead of you, champ,” China says, rummaging around in a storage unit and pulling out some climbing gear.
China attaches a bunch of spare carabiners to her waist and slings a coil of rope over her shoulder, but it’s camouflage. Whether the others notice or not isn’t clear, but it’s the piton driver that gets Mitchell’s attention. It’s a pneumatic gun designed to drive steel pitons into solid rock, forming anchors for the climbing ropes. The driver has a barrel guard that prevents it from being fired by accident—a steel surround that has to be depressed against the rock to release the safety. In theory, she could hold that back with her hand and fire the driver as a gun, but with thick gloved fingers, she’s liable to clip her own fingers. Besides, there’s no rifling, and the pitons aren’t bullets. They’re steel pegs. At a guess, they’d tumble rather than spiral through the air, making them useless. Regardless, she swings the belt around her suit. The piton driver hangs from her waist like a six-shooter in the days of the old Wild West.
“Okay, it’s settled,” China says, raising her voice and addressing the imposters. “We’re going to see Hugo. Get some answers.”
“Agreed,” a humble Jess says, wringing her hands together as she sits in the airlock.
Mitchell is confused. Why would an alien be nervous? For that matter, why would an alien imposter agree to this at all? Perhaps he’s seen too many godawful alien movies, but isn’t this the point where the creature goes all primal and ballistic and starts tearing them limb from limb? Isn’t a monster supposed to explode out of her chest at this point? There’s no pretense anymore, so why go along with him and China?
Krish looks sideways at Jess and nods slightly. It’s subtle, but he’s acknowledging her leadership, but what answers do either of them need?
Mitchell removes the cut remnants of his suit and dons the emergency spare. Whereas the other spacesuits are white, more out of tradition than function, his is day-glo orange for visibility. It’s thinner and lacks the versatility of a proper suit, being less bulky and not having a comprehensive cooling system, but given it’s below zero outside, that won’t be an issue. The spare life-support units have already been ferried down to New Eden, so he has to reuse his original backpack. On a frozen moon, bathed in the light of a red dwarf, he’ll fit right in on the seemingly bloodstained ice in his orange suit. Jess fusses, helping him more than usual as he suits up. She avoids eye contact while talking naturally, joking about training routines. Her comments sound relaxed, but they feel forced. Mitchell is guarded. He can’t join in with her nostalgia because it’s not hers.
“So much for the Seattle Protocol, huh?” Krish says, which is a surprising admission from him. No one replies, so he continues, saying, “I know what you’re thinking. All this stuff about avoiding microbial contamination, and here you are, breathing the same air as an alien, right?”
“Krish,” Jess says, lowering her brow and wanting him to be quiet. It’s clear she wants to avoid any confrontation, but not Krish.
“No, he’s right,” China says. “It is what we’re thinking. Right, Mitch?”
Mitchell has his helmet in his gloved hands. He’s preparing to don it, but he pauses. His reluctance is symbolic. He senses the anger building within Krish and is trying to defuse it.
“What would you do? If you were me?”
“Me?” Krish replies, pointing at himself. “If it was you that got cloned or whatever. Hell, I’d be off this fucking rock in a heartbeat.”
“And you don’t think we’ve considered that?” Mitchell asks him.
“So, why not leave? I mean, I assume you’ve talked about abandoning us or tossing us out of an airlock.”
China looks at Mitchell. Neither of them is prepared for this level of conflict. They weren’t trained for this. They’re in uncharted waters. With her eyes locked on him, the expression on China’s face speaks volumes. Technically, she’s in command. By even the loosest interpretation of the Interstellar Corps Code of Conduct, Jess is incapacitated. She’s unable to function in a manner that the code describes as “rational and independent.” China doesn’t want to field this question. And that’s smart. Mitchell can blunder. He can make mistakes. He can say the wrong thing. Not her. She’s the acting commander. What she says defines the mission. Remaining silent gives her some latitude.
Besides, everything they say within the shuttle is logged and streamed back to Earth. A decade from now, someone is going to analyze their conversation. They’ll pore over the transcripts of everything that’s been said in the shuttle over the past few days, piecing together what’s transpired. And the future is dark. For Mitchell and China, it’s unwritten. They can only guess about what’s going to unfold. They don’t have the luxury of the hindsight their critics will have back in Houston. Mission planners will look at the decisions they’re making now with a critical eye. In particular, they’ll want to understand whether the crew followed a rational response or an emotional reaction to the unknown.
He and China may not have been trained for this exact scenario, but they have been trained in how to minimize mistakes, as mistakes lead to consequences, and consequences can rarely be reversed. Mitchell is aware that he needs to be careful with his words. He wants to work with the intruders, not attract their ire. For now, they seem willing to reason things through with him and China. That’s something he needs to encourage. He thinks deeply about his reply to Krish.
“Because this is First Contact,” Mitchell says. China raises an eyebrow. She likes that angle.
“With us?” Krish asks, apparently disarmed by that response. “With two people you’ve known for over a decade?”
“Yes.”
“And???” Krish asks. “How is First Contact unfolding? What have you learned?”
“Not enough,” Mitchell says, fiddling with his helmet. “Not nearly enough to understand what all this means… And that’s why we’re still here. That’s why we’re not running for the Kelvin. That’s why we need to talk to Hugo.”
“And the minotaur? Aren’t you afraid of it?”
“No.”
“Why?” Krish asks. “It attacked you—hurt you. It killed Dimitri.”
Hearing this coming from one of the alien imposters is confusing. As best Mitchell understands the discussion, Krish is playing mind games with him. It’s as though Krish is siding with him, but he’s not. He’s goading him. Mitchell is determined not to react. Reason rather than emotion needs to hold sway. He looks at Jess. She smiles weakly, averting her eyes. Finally, Mitchell says, “We need to understand it, not fear it.”
“Besides, she held it at bay,” China says, pointing at Jess.
“But can you rely on her?” Krish asks. “And what about me? Do you trust me?”
“I trust myself,” China says. “Everyone else needs to get in line.”
Mitchell says, “It would be easy to run. It would be all too easy to take the samples and head back to Earth, but we came here for answers. We came here to explore the unknown.”
Krish laughs. “Oh, we are well into the unknown.”
“What about you?” Mitchell asks, turning the question around on Krish. “What do you think?”
“I think we’re fucked. Not you. Not China. Us. The two of us.”
“Why?”
“Because—right now—there’s no difference between truth and a lie.”
“What do you mean?” Mitchell asks, intrigued by the angle Krish is taking. To Mitchell, there’s a helluva difference between truth and a lie, but he wants to understand the alien imposter and its point of view.
“Think about it. Truth. Lies. They’re all just words. By themselves, there’s no difference. What matters is reality. Whether something is true or not depends on whether it reflects reality.”
Mitchell points at his crushed life support unit lying on the cargo deck of the shuttle, asking, “And you don’t think that reflects reality?”
“No, I don’t. Hell, I wasn’t even down there. Jess says she saw me. And that’s it. I’m dead—apparently. And I’m just supposed to accept that? Suddenly, I’m a freak. Only I’m not. You look at us and think we’ve changed. Only we haven’t. You’ve changed. You’re the ones who are hostile. Me? All I know is I fell. One moment, I’m clinging to your wife’s hand, hanging over the edge of the grating, dangling above a dark cavern. The next, I’m falling—only I’m not. What is falling? Zero-gee, right? When we’re in space. We’re falling, and yet we’re not. We’re weightless. We’re just floating there. And that’s me. I’m floating there in the darkness. Oh, I can see the platform receding, but it looked like it shot up into the sky. And me? I could have sworn I never moved.”
“And then what?” Mitchell asks, noting that Jess is biting her lip.
“I never hit nothing. Not me.”
“But you did,” Mitchell says. “I saw you. I saw your body at the bottom of that cavern.”
“So you say,” Krish replies. “But for me, those are just words. They don’t line up with reality, and yet you want me to believe them.”
“What do you believe?”
“Me? I don’t believe anything. I know. I know what happened out there. I never even blinked.”
“So, tell us,” China says. “Tell us what you felt, what you experienced.”
“Nothing. Jess and I clipped a couple of branches on the way down. And then we climbed back up. That’s it. That’s all.”
“It’s true,” Jess says.
Mitchell shakes his head. He clenches his jaw.
“See? Him, I get,” Krish says. “Mitch says he saw something. Bodies. But you, China? All you’ve got from either of us are words. You choose who you believe. Why do you think he’s right? Why don’t you believe me?”
China says, “I—I don’t know what to believe.”
Like her, Mitchell feels his sense of conviction eroding like a sandcastle at the beach. He doesn’t mean to vacillate, but he does. He’s confused. Nothing’s simple. Nothing is clear-cut. All he knows is that Dimitri is dead—his body lies strewn on the rocks alongside Jess and Krish. Mitchell doesn’t know what the right decision is anymore. All he can say is, “We need answers.”
China says, “We do. And that’s why we’re going back out there. To get answers. That’s what we all want, right? All four of us.”
“Yep,” Krish replies.
Although there’s a sense of agreement, the tension between them is unbearable. Mitchell raises his helmet and fixes it in place on the locking ring around his neck. China busies herself, closing the inner door and preparing to flush the airlock.
Jess tries to lighten the mood. She speaks in a soft tone unlike the heated discussion that just unfolded within the airlock, making out as though it never happened. “When are they going to get Gucci to design these things?” she asks, plugging the air exchange hose into Mitchell’s new life support unit.
Out of nowhere, Krish says, “I wish Lamborgini would build shuttles instead of air fliers.”
China joins the banter. “What? So you look good as you squeeze into a tiny leather bucket seat.”
For Mitchell, the shift in the conversation is surreal. He’s not sure how China can switch so easily from an argument to light-hearted banter. Looking at her, he suspects it’s a feint. She’s playing the game along with them.
Mitchell goes through his pre-spacewalk checklist, reviewing settings on his wristpad computer and checking consumables, his electrical supply and carbon dioxide scrubbers. It’s a good distraction.
“I’m good to go.”
“Yes, you are,” Jess says, looking at him from behind her closed visor. She’s standing in front of him, being roughly a foot shorter than him. Jess rests her gloved hands on his chest. She’s gentle.
Looking down into her eyes, it’s difficult to separate her from the reality of his wife lying dead on the rocks at the bottom of the cavern. Is this a dream? A nightmare? His mind struggles to distinguish what’s real. It’s her lips. They’re expressive. Sensual. There’s something about the way she holds her lips that speaks of her longing. The eyes may be a window into the soul, but it’s the lips that reveal what’s in someone’s heart. Mitchell sees innocence—a desire for acceptance.
Once the airlock is purged and pressure is equalized, the outer door opens. The wind whips past the frozen metal ramp. Snow flurries race across the plain, disappearing into the darkness. The atmosphere is thin, so they barely feel what would be a raging storm on Earth.
Krish and China walk ahead of them over the ice. They’re talking, but they’ve switched to a private channel. Jess holds up her wrist. The number 750 is displayed on her radio settings. She wants to talk as they walk.
Mitchell feels conflicted. Dimitri didn’t trust the intruders. China seems more open. Oh, she says she’ll flush them out of an airlock, but she’s playing friendly. At a guess, she’s fishing for information, trying to disarm them with her charm. And she had a valid point back in the cockpit. If this version of Jess wanted to kill him, he’d be dead already. He joins Jess on a secondary channel.
“I know this is difficult for you,” she says. Mitchell is quiet. Jess lets out a solitary laugh, emptying her lungs in a huff. “Difficult. For you.”
“You’re feeling it too, huh?” he finally says.
“I meant what I said last night… I’m worried.”
“About me?”
“About me,” she says. “It’s strange. I—I didn’t know. I swear. And yet, I did. Deep down, I knew something was different. I just couldn’t articulate what.”
“And now?”
“Now, I—I don’t know. I’m confused. Hurt.”
“Hurt?” he replies, surprised to hear her talking like this.
“Yes.”
“Why?”
“Because of you.”
“Me?” he asks.
“Yesterday, you loved me. Today, you’re distant—suspicious.”
“And you?” he asks as they trudge up an icy slope toward the red beacon flashing on the airlock of the Herschel.
“I know it sounds crazy, but I’m me. I’m the same me I’ve always been. And yet, I’m not. I know I’m not.”
“You don’t think you’ve changed?”
“We’ve all changed. We changed the moment we set down on Nossos.”
“What do you want from me?” Mitchell asks her.
“Want?” Jess replies, curious about his question. “What I want is what we had. Who we were. Me? I want to rewind time. I want to replay that goddamn steel grate shifting under my boots. I want to jump off the damn thing. I—I want another chance.”
“And yet you have one,” Mitchell says.
“I know, right? How crazy is that? I have a second chance, and yet I don’t. Not with you. I’m here. I’m alive. But I’ve lost you.”
Mitchell swallows the lump rising in his throat. Emotion wells up within him. He’s glad Jess can’t see his face as he’s fighting back tears. Wearing a spacesuit along with a helmet, he can hide his body language. His chest aches. Why does he feel tormented? He lost his wife. He was grieving. And then, suddenly, she was back with him, snuggling in beside him as he slept in the cargo bay of the shuttle. The relief he felt was euphoric. A sense of warmth washed over him the likes of which he’d never felt before. It was joy—a miracle. And then Dimitri showed him the truth. It’s silly, but deep down, he’d rather not have known. Mitchell hates himself for being a coward. He knows Dimitri was right. He needed to see her—the real Jess lying dead on the rocks—and yet there’s a part of him that would rather have continued on in ignorance.
“I’m confused,” Jess says.
“Me too,” Mitchell replies, being honest. He knows he should keep his guard up, but he can’t. Mitchell loves Jess. And he knows that’s a mistake. He needs to separate his emotions from the mission, but he can’t. He needs to make precise decisions based on clear, rational thinking, but his mind is a mess. Whatever happened to Jess, it’s difficult not to see it as something glorious. She’s alive. Or is she? Or is someone—something—else impersonating her to manipulate him?
Mitchell feels conflicted. If this really is her and somehow this mysterious moon has restored her life, that would be something to celebrate. But in the back of his mind, he fears Dimitri is right. It would be naive to accept what has happened without understanding why. He needs to learn about the alien entity behind this astonishing phenomenon and expose its intent. If it’s benign, wonderful, but that’s not an assumption he can make. He needs to think rationally. Jess described him as suspicious, but he has to be. He needs to apply critical thinking and not become caught up in his own emotional relief. 
“There’s something that bothers me,” Mitchell says, wondering who he’s really talking to, curious as to whether this is his wife or a construct designed to look and feel and sound exactly like her while fronting for an intelligent alien species.
“What’s that?” Jess asks as China and Krish enter the airlock on the Herschel, effectively ending their ability to talk privately while walking between the two spacecraft.
“Why not Dimitri?”
“I don’t understand.”
“Why bring you back from the dead but not him?”
“I—I don’t know.”
Krish closes the hatch behind them, and they all join the common channel, killing the conversation. After running the decontamination procedure, purging the atmosphere and equalizing the air with the Herschel, China opens the inner airlock hatch.
Even knowing what to expect, it’s disquieting to see everything lying sideways within engineering. The steel grates laid as makeshift floors sag slightly beneath their weight. After almost forty years, the bolts holding them in place have corroded or come loose. And there’s the warning.
Run!
Leave while you still can.
Don’t let the minotaur find you—fool you.
This is the third time Mitchell’s read those words but they never made sense before now. He has no idea who wrote that warning, but it wasn’t Hugo or his colonists. They’ve embraced the minotaur. Given how violent it was, killing Dimitri and wounding Mitchell, he wonders what their relationship is with the creature. To his mind, it is a brute beast. There was no conversation, no discussion, no reasoning—only violence.
Even with all that, it’s the last two words that trouble him. Have they been fooled by the minotaur? By keeping Jess and Krish alive and taking them to see Hugo, have they made a mistake? Have they been fooled? 
The four of them head up the ladder to the internal hatch leading to the horticultural zone. One by one, they crouch and make their way through. At first, it’s Jess standing by the hatch, gently pushing backpacks down so they clear the steel rim. Then, once everyone’s through, China does the same thing for her but from the other side.
“Be sure to clip on,” Jess says as if anyone needs reminding. They attach themselves to the safety line running around the edge of the hole that opens out into the dark cavern below. The grating Jess and Krish fell from is still dangling from the roots of corn that has grown wild and is no longer seeding.
Moisture drips from the grates. The steel flexes as it takes the weight of the astronauts. When Mitchell first rushed in here after Jess fell, he was horrified by what the crew of the Herschel had done to their starship. Now, he sees they were being practical and pragmatic. They could wait in orbit for decades, living on top of each other in a tin can, or they could build a habitat in the tunnels, caves and caverns beneath the surface. They chose the latter, and given that their spacecraft was damaged, it was the best option open to them.
Once the crew has descended beneath the Herschel, following a path etched into the rock, their spotlights take on an otherworldly hue. The deeper they go, the more isolated they become. Darkness closes in around them. The vast cavern narrows, which triggers a sensation of claustrophobia. Solid granite is imposing—intimidating. Mitchell’s heart beats quicker than it should. There’s little to no discussion. They’re alone with their thoughts—and that’s terrifying in itself. Loose rocks crunch beneath their boots, having fallen from sections where the plastic coating has worn away over the decades. The isolation is torture. Mitchell wants to speak, but as they’re descending in single file, he feels as though he’s following robots rather than humans. Perhaps aliens is a better term.
On reaching the tunnel leading to New Eden, they pause. Jess and Krish step forward wanting to continue on, but China lingers by the opening. Mitchell can read her mind. It’s the pained expression on her face that gives away her words before she speaks them.
“We need to go down there.”
“What?” Jess says, “No!”
“No, we need to talk to Hugo,” Krish says with a stern voice.
Mitchell is quiet. Seeing their reaction is telling. They’re afraid.
“I need to see this for myself,” China says.
“Mitch,” Jess says, appealing for his support as though this were a democracy. Without saying a word, Mitchell turns and follows China. Reluctantly, Jess and Krish join them on the rough track leading to the crevasse at the base of the cavern. Even from the rim circling down the wall, the chasm cutting through the heart of the floor at the bottom of the cavern is apparent. Black lava has seeped up from beneath before solidifying on one side of the jagged floor.
“And the minotaur?” Jess asks from the back of the line.
“He’s your problem,” China replies.
The trail to the bottom of the cavern isn’t clearly marked, forcing them to circle around boulders and drop off ledges into loose gravel. The others keep their spotlights ahead of them, illuminating the black scoria and broken granite that’s collected on the slopes—but not Mitchell. He’s second in line. He pans around, wanting to catch any movement in the shadows. He switches between modes, painting the inside of the cavern in near-infrared, shortwave-infrared, ultraviolet and millimeter wavelengths. None of them show much detail beyond the shattered, boulder-strewn floor of the cavern.
“Where are they?” China asks, turning to him.
“Ah, about thirty yards that way.”
In the low gravity, it’s easy for the team to pick their way over the rubble. A light kick of their boots has them skim over the rocks for a few feet before settling in the dust and moving on.
China comes to a halt. Mitchell moves up beside her. Krish and Jess hang back, but they position themselves so they can see past the two of them.
White boots protrude from behind a broken boulder.
China moves with a sense of reverence. It’s not just that her movements are slow. They’re solemn. Her shoulders sag. Her gloved hands hang by her side. With her helmet bowing low, she kneels beside the corpse of an astronaut.
No one speaks.
China is gentle. She does something Mitchell didn’t think of when he came across Krish with Dimitri—she makes him comfortable. Gently, she lifts his mangled arm and lays it beside him. His body is stiff, resisting her efforts, but with a bone that’s clearly broken at several points, she can rest his arm next to his torso.
There’s something unsettling about seeing Krish lying face down in the dust. It’s dehumanizing. With his facial features hidden from this angle, it could be a mannequin lying there before them. And that makes it all the more difficult to accept what has happened. Krish and Jess—the two imposters—seem far more real than the bodies lying at the bottom of the cavern.
China fusses with the dead astronaut’s helmet. The visor has smashed open. Broken plexiglass lies on the rocks. She shifts the scratched helmet so the cracked glass is facing down, hiding his face from view. She crouches beside the body of Krish and bends over him, mumbling in Chinese. Presumably, she’s reciting a prayer. From where he is, Mitchell can see tears falling to the inside of her visor.
Jess and Krish stand at the foot of the body, unwilling or perhaps unable to step forward. With their heads bowed, they hold their hands in front of them like mourners at a funeral.
Without saying anything, Mitchell walks on. He comes to a halt beside a dark trail of blood on the gravel, leading around a nearby boulder. Jess comes up behind him. She holds his upper arm, slipping her gloved hand beneath his bicep. No words are spoken, but Mitchell senses her distress. From where they’re standing, the crumpled body of Captain Jess Walters is strewn on the rocks roughly ten feet away. Like Krish, she’s lying face down, leaning to one side. The pain of her struggle with death is clear from the way her legs have thrashed at the gravel around her, pushing it into mounds. Blonde hair is visible, lying against the smooth edge of her visor.
The alien impersonating Jess is trembling. She’s still holding Mitchell’s arm. He can feel her fingers shaking within her gloves. He reaches up and rests his hand on hers. She rests her helmet against his shoulder, leaning into him. It’s strange, but it feels right to offer her comfort.
With the body bathed in both of their spotlights, Mitchell spots details he missed with Dimitri. His Jess retrieved a suit repair pack from the pouch on her lower leg. It’s lying discarded on the rocks. A fresh patch clings to her shoulder, covering a tear. Static has caused dust to cling to her lower suit, blackening her legs and making them look dirty even though there’s barely any moisture down here. The scratches on her helmet run down the polycarbonate. They’re not from the fall. They’ve come from the way she pushed herself along the ground, fighting for life. A lump rises in his throat. Tears well up in his eyes. His lips go dry. He couldn’t speak if he wanted to.
Beside him, Jess is shaking. This is her. She’s seeing herself lying dashed on the rocks—dead. To call the sight before her upsetting is an understatement. It must be utterly terrifying. Everyone knows they’re going to die, but it’s an abstract notion. Although it’s absolute and unavoidable, it’s something that will happen at some vague, indeterminate point in the future. It’s tomorrow, never today. But for Jess, it’s yesterday. She standing in front of what’s effectively an open grave.
“I—I’m sorry,” he says, barely able to whisper. Jess doesn’t reply. She tilts her helmet down, looking at the gravel and a pair of dirty boots lying inches from her seemingly identical boots.



Krish
“Stop the fucking bullshit,” is yelled over the radio.
Behind them, China is confronting Krish. She must have her radio off, as Mitchell and Jess have cut in mid-sentence. It seems Krish switched their private channel to public, wanting to get the attention of Mitchell and Jess.
China thumps Krish on the chest. “Don’t fucking lie to me.”
“I’m not. I’m not,” Krish says, backing up. The heel of his boot clips the broken rocks scattered across the ground and he struggles not to trip.
“Who are you?” China yells. “Who the fuck are you?”
“It’s me. I’m me. I swear.”
“You’re dead,” China says, thumping him again on the chest plate of his spacesuit. He backs up, holding his hands out wide, trying to calm her. The climbing rope falls from her shoulder. It lands on the broken rocks, still coiled. She doesn’t care.
“Hey, hey,” Mitchell says, leaving Jess standing by her own corpse and bounding over to China. “Slow down.”
“They’re not real,” China says, facing him. “Don’t you get that? They’re not human.”
“Easy.”
Krish glances sideways at Jess. Mitchell’s back is to her, but he resists the temptation to turn and look. His imagination is a monster in the dark. Mitchell feels as though he needs to turn as well, but his rational mind tells him to focus on Krish and China. It feels as though something is lurking in the shadows, sneaking up behind him, but fear isn’t real. Fear is always an exaggeration—a distraction. He could be attacked by the minotaur again, but the odds are, he won’t. He could be attacked by Jess, but she’s had plenty of opportunity and shown no hostility. Mitchell knows he needs to let go of his nerves and focus on the present.
China faces him. “What is wrong with you?”
“Me?” he asks, feeling defensive.
Although she doesn’t mean to, China’s accusation triggers something deep within the recesses of his mind. Their focus on Nossos has been outward. It’s a moon with alien life. The crew of the Herschel has been stranded here for almost forty years. Mitchell’s wife died in a fall. He felt shattered and then relieved to find out she was alive. And then utterly broken yet again on being shown her body at the bottom of the cavern. And then confused—angry. Now, he’s numb. What is wrong with him? Everything. He’s been through a whirlwind of emotions, but his focus has been outward. China is inadvertently pointing out something none of them have considered. They’re not machines—not robots. The strain takes a toll on both of them. It’s unavoidable. And she’s right. There is something wrong with him. He’s distressed and in shock and grieving the loss of a woman standing not more than five feet away. It’s not just that Mitchell’s not thinking clearly. At this point, he’s not capable of thinking clearly. The stress he feels is visceral. His body aches in response to the trauma weighing down on him.
He mumbles, “I—We need to slow things down.”
“We can’t keep going on like this,” China says, pointing at Krish. “With them. Pretending nothing happened. They’re not part of us. They’re not part of the crew.”
Mitchell hangs his head. She’s right. And yet, she’s oversimplifying what’s happening on this alien moon.
“We need to talk to Hugo,” he says, wanting to return her to their original goal. “All of us. We all need answers.”
China takes a deep breath. Her shoulders rise and then sag. She nods.
“Yes. Yes, we do.”
Jess bounds slowly over toward them in her spacesuit, having heard their conversation. Mitchell is curious. Do alien impersonators even need spacesuits? Are they a facade or a necessity? His mind is dull, unable to process that thought and seek an answer. Rather than coming up behind him, Jess stays off to one side. It seems she’s aware of where she is in relation to him and wants him to see her on his periphery. She’s being practical—remaining circumspect and aware. It’s the kind of thing his Jess would do in a moment like this. If she’s not taking charge, she’s supportive. Jess has always been like that. She’s never been passive.
Krish turns toward the trail. He hasn’t said anything more and seems keen to get out of the crevasse at the base of the cavern. Mitchell feels the same way.
China reaches for the loops of rope lying on the rocks. She doesn’t need it, but she dropped it, so she seems compelled to pick it up again. Mitchell doesn’t think anything of her action. He sneaks a look at Jess. She purses her lips, holding them tight. Like him, she feels the tension between China and Krish. And, like him, she has no answers.
China looks at the rope in her gloved hands, seemingly lost in thought as they walk along. To Mitchell’s surprise, she holds the rope with both hands instead of slinging it back over her shoulder. Being mountaineering rope it’s stiff and thick, forming easily twenty to thirty loops with the end of the rope being tied in a slip knot, holding the loops in place. China loosens the knot and steps forward behind Krish as he heads for the trail. In a single motion, she throws the coils over him. As the loops of rope cascade down his helmet and around his chest, she pulls on the loose end, pulling his arms in against his chest.
Krish loses his footing. “What the—”
He slips.
“China?” Mitchell says, but before he can react, Krish is lying on the rocks. His spotlights shine up into the air.
China drops to one knee, planting it in the middle of his chest. She pulls the pneumatic piton driver from her waist and pushes it hard into the clear plexiglass surface of his helmet. Krish looks up at the barrel flexing against his visor. He tries to struggle free, but China keeps him pinned to the ground.
Before Krish can yell, “No,” she pulls the trigger. With the safety guard at the end of the barrel pressed hard against his helmet, the piton gun fires. A hundred and twenty pounds of pressure is applied to an area smaller than a square inch. Five thousand newtons of force punch through his visor, firing a metal piton ten inches in length into his forehead, splitting his skull open in an instant. There’s an explosion of blood inside his helmet, soaking the lining. The sudden, brilliant splash of deep red blood is shocking to behold. And in less than a hundredth of a second, Krish is dead.
Again.
Mitchell was already in motion, wanting to grab her, but he’s too late. He wrestles China by the shoulders, pulling her away from Krish. They crash to the ground. The piton driver falls to the rocks.
Jess screams.
The AI-augmented radio automatically limits the output to eighty decibels, but from the pitch, it’s clear Jess is yelling with all her might, shrieking in horror. China rolls on her back. Mitchell struggles to his feet. Jess has her gloved hands up, holding them hard against her visor, instinctively trying to reach her face. Her knees buckle. She locks them together. Her eyes never leave Krish. The look on her face is one of abject terror.
China grabs the pneumatic driver and cycles the lock, loading another steel piton from a ribbon magazine feeding into the back of the gun.
“One down. One to go.”
“No,” Mitchell yells, stepping between China and Jess.
“Get out of my fucking way.”
“Don’t do this,” he replies, holding both gloved hands out, keeping her at bay.
China lowers her gaze. “You know there’s no other way.” 
“What the hell are you doing? You don’t know what you’re doing.”
“I’m cleaning up a mess,” China says. “Can’t you see that?”
“Stop!”
“You’re with them?” China asks, exasperated. “See. That’s the danger. They know. They know how to get to us—how to manipulate us. Get inside our minds.”
“You can’t do this to her.”
“Her? Listen to yourself. There is no her—only it. And it must die.”
Mitchell turns side on, wanting to see both Jess and China at the same time. He has both arms out, trying to keep them apart, unsure how Jess will react, wondering if China will provoke Jess to lash out and protect herself.
“We don’t know who or what they are,” he says. “Don’t you get that? We don’t know what we’re dealing with.”
Jess is hysterical. Her eyes are locked on the shattered helmet. Blood and brains drip from the inside of the visor. Krish is lying on his back with his arms bound. He’s been executed. His spotlights shine up into the darkness. Jess is beside herself with terror. Although, physically, she’d be able to hear Mitchell and China talking, mentally, she’s locked in her own world. She’s sobbing uncontrollably. Seeing someone die in an explosion of violence is emotionally crippling. And she’s next.
“They’re not human,” China says, but she’s holding her ground. As long as she doesn’t advance, Mitchell can work with her.
“No, they’re not,” he says, granting her that point of logic. “But knowing what they’re not doesn’t tell us what they are. We need to know what they are. You understand that, right? That’s why we’re here on this moon—to investigate alien lifeforms.”
“Not like this,” China says, holding the pneumatic piston driver as though it were a handgun.
“Not like this,” Mitchell replies, pointing at the lifeless body lying on the rocks, still tangled in climbing rope. “Not—like—this.”
China lowers her head.
“They didn’t kill them,” Mitchell says. “You understand that, right? They didn’t do this. Your Krish. My Jess. They fell. Whoever—whatever—these things are. They didn’t take them from us. It’s not their fault.”
Mitchell looks at Jess. Tears streak down her cheeks. Her nose is running. Her cheeks are pale. She looks a mess.
“Deep down, you must know they didn’t do this,” he says to China, holding his hand out for the piton driver.
China sinks to her knees. She drops the gun on the rocks. It tumbles slowly to one side. She sobs. She can’t look at Mitchell. Her chest heaves as she cries. She’s distraught by what she’s done.
For his part, Mitchell is in shock. He’s not thinking straight. The sheer violence unleashed in a fraction of a second is overwhelming—irreversible. Whatever these things are, they’re alive—and he feels that. Krish deserved better. Blood seeps out of the shattered hole in the helmet. Although this version of Krish died in an instant, his body convulsed and twisted sideways as his muscles spasmed. Behind the brilliant red blood sticking to the inside of the helmet was a life that is no more. Death is a brutal reminder of the frailty of life.
Bile rises in the back of Mitchell’s throat. It’s all he can do not to vomit inside his helmet. As much as he doesn’t want to, he turns away from the corpse, ignoring that, moments ago, it was alive. He has to push on. He doesn’t want to walk away, but he has no choice. If there’s one constant in life, it’s the unrelenting march of time. Mitchell looks at his resource management screen: electrical supply and CO2 scrubbers are fine, but he only has 90 minute’s worth of oxygen. There’s a low-pressure contingency giving him an extra twenty minutes, but it’s liable to leave him with the equivalent of altitude sickness. No one had time to recharge their life-support packs and he grabbed a spare. And time waits for no one. One second follows another regardless. Time demands obedience. If they want to get to New Eden, they have to press on.
“We need to go,” he says, reaching out a hand for China.
She looks up at him with bloodshot eyes. Her pupils are dilated. She’s feeling remorse—grief. She’s pleading for mercy, but nothing can undo what time has sealed in the past. The darkness around them seems to close in. She takes his hand and rises to her feet, leaving the piton driver lying on the rocks.
“Hugo?”
“Hugo,” he replies. China nods.
Mitchell turns to Jess. She’s gone. He can hear whimpering on the channel. It’s faint, but it’s there.
“Jess?” Mitchell flicks through various parts of the electromagnetic spectrum as he turns, trying to catch any glimpse of her on the rocky floor of the cavern, hoping to pick up her signature in infrared. Nothing. “Jess, honey? It’s okay.”
There’s breathing.
“I know you can hear me… Listen. We’re not—I’m not going to hurt you. I wouldn’t do that. You… You know me.”
With a soft voice, China says, “I—I’m sorry.”
There’s crying. Somewhere nearby, Jess is sobbing. She’s trying to hide the sound and has turned down her microphone, but she hasn’t turned off her radio or hit mute. Mitchell takes that as meaning somewhere, deep down, she wants to stay connected. She wants to trust him. She wants to believe him. She’s not cutting him off, but emotionally, she can’t process what just happened.
“That—That was wrong,” he says unequivocally. “As for me? I understand. I may not know how or why, but I get it. You’re alive. I get that… Please… Come with us to see Hugo.”
Jess doesn’t reply.
There’s a rhythm to her crying. It’s strange to notice, but there’s a pattern to the way she sobs and cries, alternating between the release of her emotions and a desire to hold herself together. Mitchell has heard this before.
Death is rare in the 23rd century. Oh, everyone dies, but death is sanitized. It happens in controlled situations. It’s a release rather than a tragedy in all circumstances except accidents.
Jess lost her sister to a freak accident. Lightning struck a flyer on approach to Manhattan. Even in a raging thunderstorm, personal flyers are considered safe, but her sister’s craft was hit as it banked. The flight log showed it lost power for barely three seconds, but during that time, the craft lost its flight stability. By the time the artificial intelligence resumed control, the airframe was sideways and caught in the updraft swirling around the buildings. Maud panicked and grabbed the control stick, taking command away from the AI, but she wasn’t able to arrest the stall and clipped the edge of an apartment complex. Her flyer plummeted to the concrete, striking Madison Ave near East 64th Street. The board of inquiry concluded that there was no fault with either the automated system or the human control and noted that a difference in reaction time of a mere 500ms would have allowed Maud to pull up and clear the buildings to reach Central Park and land safely. Five hundred milliseconds is barely the blink of an eye. That’s all that separated her from life and death.
Jess bawled at the funeral. She’d only just returned from the outer system and was preparing for their interstellar training in Houston. Mitchell sat beside her, comforting her with his arm stretched over her back. Jess was supposed to have lunch with Maud later that week to celebrate their mother’s birthday. And now, eleven light years from a family-run funeral home on the edge of the New York Botanical Garden, Mitchell is listening to the same distinct pattern. Like waves lapping at the shore of a lake, Jess has a regular cadence. Only it’s not Jess—Jess is dead. And yet, she isn’t. Mitchell feels pain in his chest.
“Please,” he says struggling for words. “I won’t let anything happen to you. I promise.”
Jess sniffs. He’s reaching her.
“Just—follow us. Okay? You don’t have to be with us. Follow along behind us. But you need to hear what Hugo has to say. We all do.”
China follows Mitchell up the rough slope. She’s subdued—submissive. That she’s following his lead physically is telling. Loose gravel slips beneath their boots. At points, they take advantage of the low gravity to leap onto ledges that would be difficult to swing up and over on Earth. Theirs are the only lights in the vast cavern—two of them against the bitter shadows. Above, there’s a dim glow from the Herschel, but it seems to retreat, surrendering to the pitch-black darkness within the cavern. If Jess is following them, she’s got her lights off. As Mitchell waits for China to clamber over a boulder, he scans the cavern in infrared—nothing. It’s as though she’s ceased to exist.
They reach the tunnel leading to New Eden. China hesitates. Although she’s calm outwardly, her mind must be running at a million miles an hour. She looks down at a red smudge near her waist, where she wiped her gloved hands after killing Krish. She’s had time to think during their climb. She seems to realize she can never clean her gloves.
“I—I’m sorry. This place. This fucking place does things to your head, you know?”
“Yeah, I know,” Mitchell replies.
“They don’t teach you about this back in Houston.”
“No, they don’t,” he replies, realizing their suits are recording their conversation and will automatically upload it to the shuttle as a mission artifact to be forwarded on to the Kelvin and then on to Earth—all without any human involvement.
He’s reminded that it’s not just that their words and actions are recorded along with video. That’s synced with metrics such as their heartbeats, respiration rates, minute body temperature fluctuations, perspiration and autonomic reflex within the parasympathetic system, measuring subtle characteristics such as blood pressure changes and muscular responses in the neck and face, along with changes in their pupils. Together, these details will allow scientists and psychologists to reconstruct their mental states during times of crisis—and damn, is that going to be one helluva mess.
The murder of the intruder known as Krish will be studied in detail and analyzed for training purposes. Over time, they’ll come to understand the impulses and intents of Mitchell and China better than the two astronauts do themselves. And now, they’ll be looking at what’s known as the let-down cycle. It’s the reflective moment after action. And they’ll be looking at both of them, wanting to understand the psychological stress of responding to a crisis in an alien environment. Moments like these will become textbook examples for future missions—although what a textbook actually is, Mitchell’s not sure as they haven’t existed for almost a century, but that’s the term they used during his training. Being aware that the two of them will be observed in decades to come by people who are probably toddlers right now.
The two of them are elite interstellar astronauts. They’ve been trained to avoid impulsive, emotional reactions to the unknown, but no one—absolutely no one—could have ever considered the turmoil of seeing loved ones die only to be cloned and restored to life. The uncertainty of the unknown torments him. Should he rejoice or be afraid? Mitchell finds himself caught between the two. He knows he needs to draw on his training. He pushes himself to be professional.
“Listen, I know you want answers. I want them too, but you’ve got to realize we’re part of those answers. This isn’t some theoretical exercise back in Houston where there’s a right and a wrong answer. Life isn’t a quiz show where you can buzz in with a few facts. The answers we’re looking for will shape us and our future.”
China nods.
“I need you,” Mitchell says. “I need to know you’re with me—that you’re not going to—”
“Freak out,” China says, cutting him off. “I know. I know.”
“We’re going to get through this.”
China laughs. She shakes her head in disbelief. “After all you’ve seen on Nossos, do you really think that’s possible?”
“I do.”
“Do you really think they’ll let us leave?”
Mitchell doesn’t ask her to elaborate on who she means by they. There’s only one imposter left—Jess—and she’s withdrawn from having any contact with the two of them. Why would China use the plural if she’s only referring to her? Before he can respond, he catches a glimpse of light on the periphery of his vision. Mitchell turns and looks further down the cave. As the sprawling tunnel formed naturally, it twists and bends at various angles, not allowing visibility for more than thirty feet.
China says, “I didn’t think we had any crawlers in New Eden.”
“We don’t. They’re all back outside the shuttle.”
An astronaut drifts around the corner, kicking off the plastic-coated floor of the cave and skipping along just as the two of them have been doing. The glare of the spotlights on his helmet washes out his face and hides his nametag from view. Mitchell feels his pulse race. His heart is beating out of his chest. Analyze that, Houston.
“Hey,” a familiar voice says. “Where have you guys been?”
“Krish?” a startled Mitchell says.
“Krish???” China says, visibly shocked.
“Who else would it be?”
Krish taps his wristpad computer and the intensity of his spotlights lowers.
“What’s going on? You guys look like you’ve seen a ghost.”
Mitchell staggers back, almost losing his footing. China steps forward with a gloved hand out in front of her, wanting to touch Krish. She inches closer.
“Where’s Jess?”
“I—um. Ah,” Mitchell stutters. “S—S—She’s gone back.”
“Oh. Okay. Is everything all right?”
“Everything’s fine,” China says, touching the plate on the chest of his spacesuit.
Various ports and valves on their chest plates have been designed for things like auxiliary packs, buddy breathing, and both giving and receiving external power. They’re color-coded. Blue indicates the supplementary oxygen inlet. Red is for venting carbon dioxide and excess moisture. Silver is the emergency connectivity port. Yellow is for waste management, allowing urine and feces to be pumped out of the suit’s holding tank, which rapidly fills during most spacewalks. Black is used for the electrical interface.
China runs her hands over the precision machined parts as though she were touching a child. Mitchell understands what she’s doing. It’s the wear. Invariably, access ports get dented and scratched through normal use. The aluminum is soft, and the threads can be crushed near the edge. In practice, that doesn’t affect their functionality, but it does mean an old suit looks distinctly different from a new one. Krish is wearing a worn suit. Mitchell’s not sure, but to his eye, it looks identical to the one he died in.
“Why are you acting weird?”
“What do you remember?” Mitchell asks.
“Remember? About what?” Krish asks in reply. “Our training? Last night’s burnt dinner? The fall from the grates?”
“No. Just now.”
“Now? Ah, we hiked down here, stood around talking about whether to proceed on to New Eden or go down to the bottom of the cavern.”
“And?” China asks, glancing over at Mitchell.
“And you guys wandered off. I turned my back, and you were gone.” Krish points further along through the rough cave. “I started toward New Eden, thinking you’d gone on ahead, but circled back when I heard you talking on the radio.”
“And that’s it?” China asks. “That’s all you remember? Nothing else?”
“What is going on?” Krish asks.
“How long were you down there,” Mitchell asks, pointing toward New Eden.
“I dunno. A minute, maybe two. Where did you guys go?”
Mitchell is fascinated. It’s been almost an hour since they headed down to the bottom of the cavern, but not for Krish. His sense of conscious awareness has been clipped. It’s as though he was asleep and just woke, being surprised that any time has transpired at all.
China is nervous. She says, “Ah, we were just seeing Jess off.”
“Why is she turning back?”
“Upset stomach,” Mitchell says a little too quickly.
“Oh.”
“And you?” Mitchell asks, turning toward China and speaking in code. “How is your stomach? Are you feeling okay?”
“Me? I’m fine,” she says, with wide eyes that look panicked. She’s clearly worried Mitchell’s going to say something about what happened at the bottom of the cavern. Her lips tighten in annoyance at his question. Her nostrils flare.
“I just want to be sure.”
“I’m—fine,” she says emphatically, raising her eyebrows and glaring at him.
“Do you still want to go down there,” Krish asks, looking down through the cave.
China snaps a harsh “No.”
Mitchell is bewildered. “We have got to talk to Hugo.”
“Oh, yeah,” China says in agreement, although Krish looks distant. Something’s preoccupying his mind.
The three of them continue on toward New Eden, skimming over the floor of the cave with a gentle push from their boots, stepping only every few seconds in the low gravity. A light touch on the walls keeps them steady. Mitchell leads the way. Krish goes second, which is no surprise to Mitchell. China goes last. Somewhat understandably, she wants to keep an eye on Krish. For that matter, so does Mitchell. As he reaches a twist in the cave, he stops and looks back.
Mitchell finds the dynamic between China and Krish v3 fascinating. She loved her husband, despised his replacement, and now seems intrigued, perhaps even humbled, by the latest rendition. Mitchell has no doubt that China is still suspicious of Krish, but she’s putting on a show. He, though, seems to trust her. Where the hell did he come from? And, more importantly, why? Who are the alien entities behind Krish and Jess—and what do they want? Why are they putting on a charade? Mitchell and China came down here for answers. All they have are more questions.
Krish lingers by a rock pool with a small fern growing beside it. He seems lost in thought. It’s as though he senses something’s wrong. Is he remembering what happened? He mumbles within his helmet, but his radio is either muted or turned off. Or worse, he’s talking with Jess. She wouldn’t have reached out to him. For all she knows, he’s dead. But, after hearing she’s turned back, he could have called her on a private channel. If anything, he trusts Jess, not them. Mitchell wonders about Jess. Her reaction at the bottom of the cavern seemed genuine. Speaking to someone from beyond the grave must be unnerving, even for her. She saw Krish die—brutally. Mitchell’s not sure she expected him to return again. No one did.
“Is everything okay?” Mitchell asks.
Krish taps his wristpad computer. “I think I’ll…”
“You’ll what?” China asks.
He’s nervous. He knows. His eyes dart around. With Mitchell and China on either side of him, he’s skittery, grabbing his gloved hands to still. He looks down at the rocks as he speaks.
“You go on ahead.”
“No,” China says, a little too forcibly. Her voice is charged with emotion. She’s ordering, not asking him to stay. He looks scared.
“Please. This is about you two. You’re looking for answers. Not me.”
“Are you sure?” Mitchell replies, trying to soften the tone and be diplomatic. He’s sending a message to both Krish and China, wanting her to back down.
“Yes… I’ll go back with Jess.”
Mitchell and China exchange looks. Neither says anything.
“I’ll be fine,” Krish says. He turns and heads back toward the opening of the cavern, heading up toward the Herschel.
China turns off her radio. “Should we…?”
“No. Let him go.”
“But?”
“You want answers? You’re not going to find them back there. We need to go to New Eden.”



Hugo
Mitchell and China trudge through the tunnel, working their way around rocks and boulders, clambering down steep inclines and through narrow gaps.
In the depths of his stomach, Mitchell feels sick. It’s psychological rather than physical, but the nausea he feels is real nonetheless. There’s a sense of doom and despair hanging over him.
As traumatic as it was seeing Jess lying dead on the rocks at the bottom of the cavern, he felt confident in Dimitri. Mitchell might have been a mess, but Dimitri was focused. Dimitri knew what needed to be done. Back then, it was simple: keep the imposters in the dark—get the hell off Nossos. And then came the minotaur. Within minutes, Dimitri was dead, and Jess was standing over him, looking down on him like an angel with spotlights blazing, forming a halo around her. From that point on, there was no fooling her. And without Dimitri, Mitchell felt lost. Waking within the shuttle with bruised ribs and a thumping headache, it was difficult to think straight, but Mitchell challenged the imposters, openly confronting them.
Mitchell and China agreed on a new course of action: get some kind of explanation from Hugo while keeping the imposters close. But then China killed Krish. There was no way in hell Jess was going to trust China after that, and to be fair, he couldn’t blame her for fleeing.
And then Krish was alive again, reborn in yet another new body. And now Krish is gone.
Could Mitchell have forced the issue and insisted Krish stay with them? Perhaps, but only using reason. Neither he nor China could force Krish physically. What does the threat of violence mean to someone who can rise from the dead? Mitchell feels numb as he walks through a jagged cave with plastic coating the walls. At points, the two astronauts have to crouch and lean sideways to squeeze through the gaps. With each step, it feels as if they’re venturing deeper and deeper into a labyrinth. Rocks crowd them. The fractured ceiling threatens to collapse. The walls seem to close in on them. With each halting step, their spotlights push back the darkness, and yet the darkness remains forever on the edge of their vision—teasing them, tormenting them.
And what about Krish and Jess? For all he knows, those two are tearing the wiring out of the shuttle. Or worse, they’ve taken the shuttle up to the Kelvin, stranding Mitchell and China on the surface of the alien moon. And then what? Would they leave for Earth?
In the back of Mitchell’s mind, he’s wondering whether he can set up a long-range radio transmitter out on the ice. Sending a signal will be complicated. Everything’s spinning—twirling. Nossos is spinning around Kreet, which is spinning around Ross 128. Getting a clear shot at Earth will be difficult. Transmissions will have to happen in bursts. And then there’s the extreme magnetic field of Kreet. Getting a warning out will be like firing an arrow in a hurricane and hitting a bullseye. As the return signal time is twenty-two years, he won’t know if it’s worked—not for decades to come. But if Mitchell is abandoned on Nossos, he needs to keep his vow to Dimitri and warn Earth. He has to try.
And what of the minotaur? What if the monster is lying in wait around the next bend, hiding in the shadows? In his mind, Mitchell can still hear the thump of its hooves on the gravel and the deep, resonating snort of its nostrils. Were they to encounter the beast in the tight confines of the cave, there would be no escape.
As much as Mitchell wants to turn and run for the shuttle, he knows he needs to hold his nerve. Whatever may come, he’s committed to getting answers.
“Are you okay?” China says, seeing him slow as he clambers around a glossy, plastic-coated boulder.
“No,” he replies. “No, I’m not.”
Nothing more needs to be said.
Mitchell follows the cables on the ceiling, fighting his fears with each step. He pushes off the floor with his boots and skims along in the low gravity, bouncing slightly as he leads China to New Eden.
When Mitchell and Dimitri first explored the cave, they were cautious. They moved slowly. The cave system seemed to stretch for miles. They navigated it in the dark, walking in the light of the alien microbes glistening on the walls. He and China stride through the cave with their spotlights on full, determined to get to New Eden as soon as possible, illuminating the cracks and rocks with a brilliant white light.
Within twenty minutes, the plastic comes to an end, and they walk out of the tunnel into a lava cave. Lights hang from the ceiling. Massive fans circulate the air. They walk through the fields of corn in the outer chamber leading to New Eden. A sense of relief washes over Mitchell, but he’s aware he’s only halfway. He has to return through the cave, climb back through the cavern, exit the Herschel, reach the shuttle, and return to the Kelvin. Only then will he feel at ease. Only once his body sinks into the inertial gel and the cover closes on his hibernation pod will he relax.
One of the crew from the Herschel meets them. He’s surprised they’re not bringing more equipment. Oh, the bliss of ignorance. He has no idea what has transpired in the last few hours. Mitchell looks back, hoping to see Jess or perhaps even Krish following them. No one’s there.
The two of them descend beneath the rocky dome within the lava cave. Hugo sees them at a distance. He’s over by the geothermal power generator.
Forty years is a long time. Even with fabricators, progress would have been slow, but what the colonists have accomplished is quite astonishing. Water flows into the low-lying lake from vast circular ponds that appear to act as filtration systems. Metal arms rotate over the ponds, spraying water in the air. Mitchell’s seen similar systems used for treating sewage on Earth, balancing microbes and extracting nutrients for use on the farms. Here in New Eden, they’re operating in a closed system. Microbes need to be finely balanced to avoid disastrous runaway effects.
Hugo strides past buildings with vast raised roller doors. Inside, engineers work on the equipment ferried down from the shuttle. An arc welder flashes in the shadows. A robotic construction unit is sealing a pressure cylinder, probably for the atmospheric scrubber. Someone’s working on an airlock door complete with metal surround. From the shape, it’s clear that this is intended for sealing the tunnel. They must be reaching the point where New Eden is self-sufficient and no longer reliant on the failing systems onboard the Herschel.
As remarkable as their use of industry is, it’s the bakery that impresses Mitchell. He’s used to food processors manufacturing dinner from algae, but down here, they have an electric oven and dozens of different baked goods on display. He wonders whether there’s an economic system at work, simple bartering or just freely shared labor. For that matter, he’d love to remove his helmet and smell the bread.
Chickens run across the rocky ground. Before the Herschel was abandoned, the crew must have used the medical equipment to print fertile eggs, probably without shells. Incubating them would have been child’s play—as this is literally something that has been outsourced to children on other worlds. From there, chickens become a self-sustaining part of the food chain, being used for meat, eggs, feathers and fun for the kids, chasing them through the dust. And they’re great for cleaning up scraps.
Mitchell strides up to Hugo. The contrast between two astronauts in exploration suits and someone in a long flowing robe could not be more incongruous. It’s as though two entirely different cultures are meeting for the first time, as though the past and future are colliding. Hugo smiles warmly. He offers his hand. Mitchell accepts.
“We were expecting you earlier.”
“We ran into problems,” Mitchell replies.
“Do you need us to return the robots?”
“No, it’s not that… Can we talk?”
Mitchell gestures to the tent with the shrine to the minotaur. It’s only now that it strikes him why it’s a tent compared to the other buildings. It’s old. Dust and chips of rock from the roof of the cavern have been caught on the sagging canvas. It’s stood for a long time. He suspects it was among the first structures they built—and they’ve kept it as it was, perhaps as a reminder of their humble beginnings here in New Eden.
Hugo pulls a couple of chairs from the back row and swings them around, placing them on the open, rocky ground beneath the rear of the tent.
“How can I help?”
Mitchell and China sit with their gloved hands resting on the thick material covering their thighs. With bulky life-support units on their backs, they’re forced to sit on the edge of their seats. Mitchell gets up and turns his seat around, performing the infamous Riker Maneuver from Star Trek: The Next Generation—a personal favorite of his from the pre-war fiction archives. It’s a good, practical solution. China does likewise, straddling the seat with her arms resting on the chair back.
“The minotaur,” Mitchell says, pointing at the abstract painting on the wall at the front of the shrine.
“Why don’t you remove your helmet,” Hugo says with the patience of a grandfather dealing with a troublesome teen. “And we’ll talk.”
“What??? No.”
“Why not?” Hugo asks, gesturing around him. “There’s nothing here that will hurt you. We’ve been here for decades, and we’re in perfect health. Please. You’ll feel much more relaxed.”
To Mitchell, it feels like a trap, but he’s always been a little too paranoid. What is paranoia other than a survival mechanism? And yet, so is trust. He’s come down here to learn all he can from Hugo about this chaotic, confusing world. Is he going to believe the old man? Will he trust what he says? Or will he remain guarded and withdrawn?
Mitchell glances at his wristpad computer. The artificial intelligence in his neural net has synced with his suit and automatically picked up on the discussion and its implications. In response, it shows him a detailed analysis of the atmospheric composition and the presence of particles down to a few microns, displaying the results on his wristpad computer. There are trace amounts of viral fragments and bacteria in the air, but they have probably been stirred up by movement and will settle within a few minutes. His artificial assistant isn’t flagging anything as toxic or unknown.
Hugo says, “You don’t get it, do you? We’re not infected… We are the infection.”
Mitchell cocks his head slightly to one side at that comment.
Hugo clarifies. “On this world, we are the aliens.”
China is already equalizing the pressure in her suit and powering down her life-support unit. It’s perplexing to see how readily she’s shifted from her distrust of the imposters—to the point she’d murder one of them—to trusting Hugo, someone who is a stranger to her. She releases the locking ring on her suit collar and turns her helmet to one side. There’s a slight hiss. With both hands fixed firmly on the slick, polycarbonate surface, she lifts her helmet over her head and rests it upside down on the rocky ground. Then, she removes her gloves and dumps them inside her helmet.
Mitchell sighs.
He doesn’t have to remove his helmet. He could be defiant, but why? What would that accomplish? For that matter, if he takes his helmet off, is he giving in to peer pressure? What about the Seattle Protocol?
“Have you figured it out yet?” Hugo asks. “Do you understand why you’re here?”
“Oh, boy,” he replies, going through the process to remove his helmet. “Is that a loaded question.”
Reluctantly, Mitchell takes off his helmet and lays it upside down on the ground. There’s something cathartic about twisting the locking rings on his gloves to remove them as well. The fight is over. He’s a boxer stepping out of the ring, taking off his thick, padded gloves. Mentally, Mitchell is shifting from a state of high anxiety to being relaxed. As much as pride may prevent him from admitting it out loud, Hugo is right. Besides, giving up on his strict adherence to the Seattle Protocol feels good. To be fair to Hugo, it was overly restrictive, assuming a worst-case scenario, and that’s clearly not the case in New Eden. Mitchell knows that, by relaxing, he’s putting his mind in the best position to think clearly.
Hugo turns to an attendant beside him and asks, “Would you be so kind as to get our guests some coffee?”
“Coffee?” Mitchell says, raising an eyebrow. “You have coffee? Real coffee? Not-fabricated?”
“Freshly grown. Freshly roasted.”
China lets out a solitary laugh.
“Now,” Hugo says, resting his hands in his lap. “How can I help?”
“Have you done it?” Mitchell asks, glancing sideways at the painting of the minotaur. “First Contact? You’ve done it, haven’t you? You’ve made contact.”
Hugo smiles. “This… It’s not what you think.”
“What do I think?”
“You think this is about the minotaur—an alien species, right?”
Mitchell nods.
“But the minotaur,” Hugo says. “It’s not from here.”
“It’s not?”
“No. It’s human. We brought it here.”
“Wait. What?”
“Not physically.” Hugo taps his temple with a single finger. There’s an intensity to his gaze, the likes of which Mitchell has never known. The old man’s eyes seem to pierce his soul. Hugo narrows his focus. He says, “Here. The minotaur came from in here. From our minds.”
“I don’t understand.”
“Half human. Half beast…” He lingers on that last word. “This is us. The minotaur is our history, our mythology, our psychology, our feeble attempt to understand ourselves stretched out over tens of thousands of years. The minotaur is the reality we all face. What prevails in life? Love or hate? Anger or compassion? Superstition or reason? Violence or understanding? War or peace? Civilized or barbarian? We—are the minotaur. Us. All of us. It’s our choice which way we go.”
China points at the painting on the stone wall. “So the minotaur’s not real?”
“Oh, it’s real,” Hugo says. “But it’s our reality, not theirs.”
Mitchell says, “They saw this within us.”
“Yes. The potential. Don’t you see? The minotaur. It’s their attempt to understand us. They look at us, and this is what they see—a contradiction.”
Mitchell looks down at his boots. He speaks a solitary word aloud, releasing it into the air with resignation. “Fuck…”
“That’s one way to put it,” Hugo says, laughing softly.
“Why didn’t you tell us?” China asks.
“Would you have believed me?” Hugo asks her in reply.
China shakes her head.
“Where are they?” Mitchell asks. “The aliens?”
Hugo raises his hands, holding them out on either side of his head. He turns slightly, gesturing all around him.
Mitchell says, “I don’t understand.”
“You’re looking for an alien,” the old man says. “After all this time. After all you’ve seen. And you’re still looking for an alien.”
“What should I be looking for?” Mitchell asks.
“A god.”
Those few words strike like lightning. China springs back off her chair, pushing off the ground to get away from Hugo. Gravel crunches beneath her boots. She staggers and comes to a halt several feet from them. Mitchell, too, is taken aback. He recoils but remains seated. Hugo is calm.
Mitchell shakes his head in disbelief. “You can’t be serious.”
Hugo turns his hand over, holding out his palm. It takes Mitchell a moment to realize what his gesture means. He’s offering them something. A gift. But there’s nothing in his hand. Mitchell follows the old man’s gaze. On the edge of the tent, two people stand dressed in fresh white linen. The rest of the small crowd has gathered behind them. Jess and Krish smile. They’re wearing robes with a rope hung loosely around their waists, along with sandals on their bare feet.
“No, no,” China says. Like Mitchell, it’s only now that she realizes the two of them have been standing there all along. “No, that cannot be.”
“Do you have another explanation?” Hugo asks. “A more rational explanation?”
“No, but…”
“But nothing. Look at us. Look at humanity. We’re so damn confident. We’re so damn proud and convinced. We can sail between stars, so we think we’ve got it all figured out, only we don’t. There’s an arrogance to our knowledge.”
“An arrogance?” Mitchell asks.
“We’re convinced everything can be explained by science, but there are limits to knowledge.”
“But aren’t those limits an illusion? Like the horizon, they exist only until you reach out a little further.”
“Perhaps, but we act as though there’s no limit. We’re convinced we’ve got it all figured out. From General Relativity to Quantum Mechanics, we have all the answers, only we’re left with even more questions. We can’t explain dark matter or dark energy. Hell, all the planets, stars and galaxies we can see amount to a mere 4% of the total mass and energy in the universe. We have no explanation for the other 96%. None. Honestly, we need to keep our egos in check.”
“But a god?” Mitchell asks. “Is that really an explanation?”
“We are to them like an ant to an elephant. Oh, an elaborate nest or termite mound might look impressive, but not to them. To them, we’re curiosities.”
“It’s the moon itself, isn’t it?” Mitchell mumbles. He looks to China. “Just like you said.”
“What I said?” China asks, pointing at herself in surprise.
“It’s alive. Back on the bridge of the Herschel, you told me the seas beneath the ice operate like a single organism. There were waves. Brain waves.”
“And them?” China asks, pointing at Jess and Krish.
“They’re speech,” Hugo says.
“Speech?” Mitchell replies, surprised by the concept.
“You wanted First Contact. Here it is…”
Mitchell narrows his eyebrows, losing himself in the intensity of Hugo’s gaze, desperate to understand Hugo’s point. He shakes his head slightly. “I don’t get it. Why play with them? Why experiment with them? Why use them like this?”
Hugo laughs. “Oh, Nossos isn’t experimenting with them. It’s experimenting with you! You—are the experiment. The moon is testing your reactions, your responses, your thinking, your emotions, your reasoning. It’s trying to understand you.”
Mitchell leans forward with his elbows resting on the back of the chair. His head sinks into his hands. Blood pulses through the veins of his skull. His brain feels as though it is about to explode. 
China slumps back onto her chair. “Us? We’re the experiment?”
“Yes.”
“Huh,” China says. “So Dimitri? When he died?”
Mitchell takes a stab at an answer. “When he died, there was no one for him to pair with—no partner to please—and so no resurrection.”
Hugo nods. “There was no experiment to conduct.”
With sorrow in his voice, Mitchell says, “To them… he held no value.”
“I’m sorry,” Hugo says.
Mitchell looks at Jess. It’s painful to think that she died, and yet she’s alive again, all because an alien entity wanted to understand him. So, what is she? Is this really Jess? His Jess? Or is she an imitation? The tenderness in her eyes, the slight downturn of her lips and the tremble of her mouth, the soft lines on her cheeks and the furrows of her brow are an appeal for compassion. With her hands clenched in front of her, it seems she desperately wants Mitchell to understand her, to accept her, but he can’t. He asks Hugo the one question that has been burning in the back of his mind all this time.
“Are they real?”
“Does it matter?”
“It does.”
“Really?” Hugo asks, confronting Mitchell’s assumptions and challenging him to think deeply. “Are you sure about that? What is anyone to any of us? What proof do you have of China’s humanity? Or mine? We’re alone in life, and yet we’re not. We’re isolated, and yet we’re surrounded. We think we’re the center of the universe, and in some ways, we are: we are the universe brought to life. How are they any different?”
“But is this really Jess? My Jess? Is this her Krish?”
“They’re as real as you want them to be.”
“But are they as real as you and me?”
“What is real?” Hugo asks. “Look at yourself. Are you real? What are you?”
Neither astronaut answers.
“You’re alive, and yet you’re not. Think about it. No one molecule within you can be described as alive. They’re all just chemicals. They can all be described with a formula that can be written out on paper.”
One of the colonists returns with two ceramic cups that must have been made here in New Eden, probably using a kiln, as they don’t appear fabricated. The assistant hands them to the astronauts. Steam wafts from the black coffee. The aroma is intoxicating, filling Mitchell with memories of home.
“Smell that?” Hugo says, breathing in deeply. “That’s coffee, right? And yet, it’s not. It’s a bunch of molecules. It’s the same atoms thrown together in different arrangements, that’s all. It’s carbon, hydrogen and oxygen with a little nitrogen thrown in for good measure. It’s a mixture of acids and antioxidants. But what’s that? Throw a bunch of numbers after carbon, hydrogen and oxygen, and you get C₁₆H₁₈O₉. And then there’s C₇H₇NO₂. Which, to you and me, is just another collection of carbon, hydrogen, nitrogen and oxygen with a few more different numbers. And then there’s a bunch of lipids and oils like cafestol: C₂₀H₂₈O₃. And don’t forget caffeine. Who could forget caffeine? C₈H₁₀N₄O₂. All of this is in a cup of coffee. But, at the end of the day, what is coffee? It’s just a little carbon, hydrogen and oxygen. That’s all. Nothing special, right? And yet?”
“And yet it’s not,” Mitchell says. “It’s something greater.”
“Exactly,” Hugo says, leaning forward and pinching his fingers together in front of him. “Coffee is greater than the sum of its molecular parts—and so are you.”
“But—”
“But nothing. You? Them? This moon? We’re all greater than the sum of our parts.”
China nods.
Hugo says, “You’re a single being, and yet you’re not. You’re alive only because two million blood cells die every second. They live for a mere four months so you can live for a hundred years. And that’s it. That’s life. That’s your life. Don’t you see? Life builds upon life.”
Mitchell doubts himself. “But a moon? An entire moon being alive? That’s…”
“Forget about the moon. Forget about Jess and Krish. Look only at yourself. Look at how extraordinary your life is. You. You’re the Ship of Theseus, but instead of wooden planks being replaced over the years until there’s nothing left of the original, your life is the result of trillions of individual cells living and dying. In your body alone, there are a hundred quintillion chemical reactions occurring every second—every goddamn second. And that’s you. That’s your life. How is this any more remarkable?”
“So that’s—she—is Jess?” Mitchell asks, pointing at his wife as she wipes tears from her eyes.
“Yes.”
China says, “But you don’t know that for sure. You could be wrong.”
“I could be right.”
“And the moon?” Mitchell asks. “The alien entity? Can we talk to it?”
“You already have. And it has heard your words and seen your actions. It has felt your emotions and your feelings pouring forth.”
“But…”
“But it’s not language as you and I understand it,” Hugo says. “It’s taken me forty years to realize that human intelligence isn’t as comprehensive as we imagine. We have our limits. We just don’t want to admit them.”
“How so?”
“We think everything can be reasoned and understood, but a reductionist argument like that doesn’t hold here on Nossos. We… We are like…”
“An octopus and a gorilla,” Mitchell says, following his logic.
“Yes, yes. They’re both intelligent. They both understand their environments. They can manipulate tools and communicate within their species, but when they come face to face with each other…”
“There’s a gap. A void.”
“Confusion.”
Mitchell says, “And what we need is acceptance.”
Hugo nods slowly at that point, saying, “Yes.”
Mitchell sips his coffee. It’s bitter, but it awakens his mind. Someone’s added a little sugar. But they need cows in New Eden, he decides, as it’s lacking creamer. China sips her coffee as well. There’s something utterly disarming about a familiar taste on an alien world. His mind is free to think and explore without shifting from his seat.
“It’s afraid of us, isn't it?”
Hugo nods without elaborating.
“Us?” China says. “Why would it be afraid of us? It’s a god.”
Hugo says, “Humans have long been the destroyer of gods.”
Mitchell says, “That’s why it tried to destroy us when we rounded Ross 128.”
“Wait,” China cries out, spilling her coffee. “What???”
Hugo lowers his head.
“Orbital mechanics are a bitch,” Mitchell says. “At the time, it confused me, but we were in conjunction.”
“What do you mean by that?” China asks.
“The stellar flare erupted as we passed between the star and the planet. We were following a spiral orbit, looping around Ross, slowly regressing to reach Kreet. Whatever power this thing has, it reached out to destroy the Kelvin.”
“It killed our crew?” 
“It tried to kill all of us.”
“I don’t get it. What threat did we pose?”
Mitchell says, “We’re carrying enough antimatter to split this moon open like a walnut.”
“Oh,” China says as the realization hits.
Hugo is conspicuously quiet.
China looks at him. “And that’s why it brought you down.”
He nods.
“But once we were in orbit?” Mitchell asks. “Why didn’t it attack us then?”
“It tried, but it couldn’t interfere.”
“Why not?”
“Orbits are passive. You don’t have to do anything to stay in a high orbit. There are no engines firing, so there’s nothing to mess with. And you. You were all down here.”
“And your craft? The Herschel?”
“We were skimming the atmosphere. From time to time, we had to raise our orbit as it was slowly deteriorating. And we started seeing things. Parts failed. There was sabotage. Duplicates appeared. We’d send down a shuttle with four people, and six would come back. Stuff like that.”
China nods. “Yeah, that’ll fuck with your mind.”
“Oh yeah.”
Mitchell says, “And this is why the minotaur killed Dimitri.”
“Yes,” Hugo replies. “From its perspective, it was self-preservation. It must have feared what he would do if he returned to the Kelvin. It worried he would destroy it with antimatter.”
“It’s not going to let us leave, is it?” China asks.
Hugo speaks with resignation. He seems genuinely sad in his reply.
“No.”
“Oh, I don’t know about that,” Mitchell says, getting to his feet. He looks distracted. He is, but it’s the kind of distraction that arises from a mind that’s fully engaged.
Mitchell puts his coffee cup down on his seat and walks toward Jess. She steps forward, looking up at him with tears forming in the corners of her eyes. As he’s still wearing his thick boots and spacesuit, complete with his life-support backpack, he dwarfs her. His hands extend from his bulky white sleeves. His head bobs above the aluminum locking ring, acting as a collar around his neck. He takes one of her hands in his.
“I think they’ll let us go,” he says to a clearly curious Hugo and China.
“Why?” Hugo asks.
“Because I love her.”
“And?”
“And she can’t leave here, can she?”
“No.”
“And she won’t age, will she?”
“No.”
Mitchell lets go of her hand, but Jess continues hanging on to his fingertips. Their grasp is tenuous, fragile, telling. Finally, he steps back, breaking contact as he says, “So she’ll still be here when I get back in fifty years’ time.”
“They’re not going to let you go,” Hugo says.
“Oh, I think they will.”
“Why? They don’t understand our intentions. What makes you think they’ll listen to you?”
“Because we may not be able to talk to them, but they can feel us. They know how I feel. They know I would never do anything to hurt my wife.” Mitchell looks at Jess. She has tears streaming down her cheeks. “They’ll let me go because of her. Like you said, this is speech. I think they understand the love we share—the connection.”
“I still don’t get it,” Hugo says. “Even if you’re right. Even if that’s true. Even if they understand, why would they let you go?”
“Because of antimatter.”
China nods. She gets it.
Mitchell explains. “They know antimatter exists. If it’s not us, someone else will come here—someone else will destroy them.”
“Ah, but you?” Hugo says.
“But me,” Mitchell replies. “They know I won’t destroy them because I’d never hurt Jess.”
“And what will you do back on Earth?”
“I’ll be an advocate for them—an ambassador. I’ll speak on their behalf. I’ll bring peace between us.”
“Huh,” Hugo says. He seems genuinely surprised—delighted. He smiles. “You know what? I really think you just might pull this off.”
The End



Epilogue
When it comes to interstellar spaceflight, suspended animation is a euphemism for dangling on the verge of death for decades on end.
At a cellular level, life is a game of pinball with energy bouncing around in a frantic exchange, rebounding off flippers, racing up to bumpers and back down lanes, clipping slingshots and rushing through spinners. As long as the steel ball is in motion, there’s life. At a chemical level, ion channels and proton gradients keep cells alive. Without energy, molecules break down. And that’s death—the failure of the self-sustaining system called life.
Convincing cells to reduce their tempo from frantic to subdued is more art than science. Oh, no one will admit that, but Mitchell has spoken to the med techs. They use xenon to suppress consciousness. But xenon is an inert gas. By definition, it doesn’t react with anything, and yet, somehow, it blocks receptors in the brain and consciousness fades. He was told, don’t ask how or why. In any regard, first light is always cause for celebration.
First light is the phenomenon of waking from suspended animation during long-haul spaceflights. It’s something everyone experiences. Before their eyelids open, there’s a sense of being bathed in a warm light. For Mitchell, it’s soothing. It’s proof he cheated death once more. Going under is always nerve-wracking. It’s the rush of darkness. It’s wondering if you’ll ever wake again. Consciousness is stolen in a moment. First light comes mere seconds later.
The first time Mitchell went under, he thought something had gone wrong as they woke him almost instantly. But nothing had gone wrong. An eight-month journey to the Oort Cloud had taken less than eight seconds by his reckoning. From an altitude of five hundred kilometers, the sunlight sparkling off the azure blue waters of the coral sea near New Caledonia was magnificent. In mere seconds, it was replaced with ten thousand stars visible outside the window of the medical bay. The sun was one of them. Which one wasn’t obvious. And here he is again, experiencing First Light around an alien sun.
“Welcome back, commander.”
“Thank you,” Mitchell says, sitting up in his medical pod. The inertia gel has already been removed. His body has been washed and warmed with a thermal blanket wrapped around his waist and chest. It’s nice to wake up with dry hair. The latest pods automatically clip facial hair during the recall procedure, so he feels great—fresh.
He sits up. An ensign floats to one side, holding his uniform. It could have been left under a strap on the counter, but the USSN loves formality.
“Is there anything?”
“No, I’m fine,” he replies, blinking rapidly.
“I could—”
“That will be all,” Mitchell says, swinging his legs over the edge of the pod and drifting into the air. He doesn’t mean to be rude or abrupt, but his mind needs time to reboot. The last thing he wants is dozens of questions/decisions to make. Mitchell never was a morning person. He needs to breathe—nothing more.
The ensign leaves his clothing drifting near the window. “It’s currently eighteen hundred hours ship time. Captain Anderson is expecting you on the bridge of the Gettysburg at twenty-one hundred.”
6 pm and 9 pm would have suited Mitchell better than military time, but okay.
“Thank you.”
A thin steel door slides shut behind the ensign as he leaves.
Mitchell stretches. His calves are stiff. His back aches. Weightlessness doesn’t fix his ailing body coming out of suspended animation. How long has it been? Taking into account his time back on Earth and his depressed growth rate within the pod, his physical age is somewhere over fifty. In elapsed Earth years, he’s a hundred and fifteen years old. Almost a century has passed since he first left Earth on the Kelvin. He wanted to come back to Nossos sooner, but politics delayed him. It was important for the United Planets to reach a legally binding agreement on the Nossos
Protocol, as it has become known.
Getting the United Nations on Earth and the extended colonies of Mercury, Mars, the cloud cities on Venus and Jupiter, along with the mining colonies on Ganymede and Ceres to back the protocol, took hundreds of diplomats almost a decade to complete.
Mitchell is a celebrity. By the time he got back to Earth, legends had formed around his exploits on the small alien moon. Dozens of books, films and documentaries had been developed while he slept, working from the footage that raced him back to Earth, beating him by eleven years. Mitchell used that fame to rally politicians to the cause. He was all too aware of the fleeting nature of governments and the need for long-term stability and a fixed protocol that would endure beyond his lifetime. Scientists were supportive. Conspiracy theorists did their best to undermine him. But, finally, he’s back. As he gets dressed, he looks out the window at a dim red dot among the stars—Ross 128 looks magnificent. It glistens like a ruby set on black velvet.
“Hi, babe,” he mutters, working his way around the window, wanting to pick out the planet Kreet, but he can’t see the gas giant at this distance. Regardless, he says, “It’s good to see you again.”
Captain Anderson has already been in the system for six years as part of the surveillance mission. He’s being overly polite, not requesting Mitchell’s presence for three hours. The reality is that Mitchell will cross the airlock and head up to the bridge of the Gettysburg once he’s had a bite to eat. His ship, the Tecumseh, brought a crew rotation. It’s scheduled to return to Earth in a week, but Captain Anderson will stay on for a second tour.
Humans have had a presence at forty-five light minutes orbit of Ross 128 for well over a decade now, observing Kreet and its astonishingly unique moon Nossos from a safe distance. Based on the information they received from Mitchell, NASA launched the  Gettysburg before the Kelvin reached Earth. The Gettysburg was seen as a stopgap contingency for a nervous public. It’s been in communication with New Eden, and there have been a couple of supply runs but no close scientific missions until the protocol was in force.
Part of the protocol is that no antimatter engines are allowed anywhere near Kreet. As the Gettysburg is orbiting roughly the same distance from Nossos as Earth is from Jupiter, using conventional chemical rocket engines, it’ll take Mitchell a couple of months to reach Nossos in a shuttle. He’s anxious to see Jess, but he’s the one that came up with the protocol. He can’t make an exception for himself. He felt it was important to protect the autonomy of the living moon. Keeping antimatter away from the system shows respect, and that’s something the moon understands—actions.
At first, the public was afraid of Nossos. A god-like creature inhabiting the subsurface ocean of an entire moon capable of raising the dead isn’t exactly what people have in mind when they think about First Contact and extraterrestrial intelligence. There was considerable debate over the danger posed by such a being should it escape the moon. Mitchell’s job was to quell those concerns. At far too many conferences and lectures, he quoted Arthur C. Clarke, saying, “Any sufficiently advanced technology is indistinguishable from magic.” To the remote tribes of the Amazon, a food fabricator is magic. It’s not, but it looks like it. Pour a bunch of dirt in one end, and out comes lunch. Same with Nossos. Humans might not understand the intricate processes involved, but it’s no more magical or mystical than an AI neural implant or an interstellar spacecraft powered by antimatter.
Although most scientists embraced this other intelligence as being akin to something abstract, like the distributed thinking processes of an octopus or the intelligence of a raven, the public wanted First Contact to result in words being exchanged. They struggled to appreciate that language is a distinctly human construct. Among birds and whales, songs and calls are far from what humans describe as language. Even the most primitive human language is far more advanced than that of dolphins, who speak using sonar, or cuttlefish, who communicate with patterns of light rippling over their bodies.
Mitchell emphasized the need for the acceptance of Nossos—not exploration, not colonization, not interaction. For far too long, the prospect of First Contact between interstellar civilizations had focused on a possible exchange of value. Humans meddle. Throughout history, First Contact between the tribes and races of Earth focused on exploiting differences, with the more advanced civilization dominating. For the Native Americans, the Aborigines of Australia, the Maori of New Zealand, the Chinese, Tahitians, Indians and Hawaiians, First Contact marked the end of their cultures, some of which had lasted for tens of thousands of years. What little fragments remained became tokens of a dead era as they were assimilated. When it came to Nossos, the question was who would dominate? Given the unknown power of Nossos, the fear was Earth would lose any conflict. That the two species were separated by eleven light years didn’t quell the fears of the public. Mitchell had to convince them Nossos was different. By human standards, it is incomprehensible. It needs to be respected, not developed.
In his public talks on Nossos, Mitchell told audiences across the solar system that it wasn’t what he experienced on the alien moon that was important—it was how it changed his opinions and shaped his attitudes, how it challenged his preconceptions. Humans take speech for granted, but in doing so, they overlook the importance of body language, which is captured not merely in gestures but in clothing, make-up, hair styling, age, skin color and even gender. All of this becomes the tone behind any words that are spoken. All of this communicates long before and well after a handful of words have floated through the air. And he argued that Nossos understood this and read far more into their actions and attitudes than mere words could convey.
Mitchell lobbied governments everywhere to designate Ross 128 as a nature preserve similar to those established in Africa, South America and Indonesia, where vast swaths of land have been transformed from national parks into internationally protected regions, allowing animals to roam freely in the wild.
New Eden posed a problem as it’s technically a human colony in the middle of the reserve, making it an exception to the protocol. Mitchell argued for coexistence and protection from national, international and commercial exploitation. The Nossos Committee on Extraterrestrial Preservation was established as an advisory body to governments, comprised of leading researchers from the universities of Oxford, Cambridge, MIT, Stanford, Harvard, Tokyo, Bejing and Chennai, to name only the major institutes. In this regard, Mitchell was being deviously strategic. By involving politicians and academics from so many regions, he ensured there would never be any agreement to overturn the Nossos Protocol. And now, he’s home. Now, he gets to see Jess again.
After a quick breakfast of bacon and eggs—real bacon and real eggs—he crosses from his spacecraft to the Gettysburg. The flow of equipment, personnel and supplies has been underway for some time. The ensign assigned to him has been waiting outside his quarters. He escorts Mitchell, talking jovially and pointing out various details within the orbital habitat.
The Gettysburg was originally an Andromeda Class battlecruiser. Since it’s been in orbit around Ross 128, it’s been transformed into a space station. Resources have been mined from asteroids to triple the size of the craft. Its weapons, which were once pointed inward, now scan deep space for the approach of pirates or unsanctioned missions.
Together, Mitchell and the ensign make their way from the hub where his spacecraft has docked to the elevator leading up to the rotating, circular space station. Instead of being built like the spokes of a bicycle wheel, it’s in the shape of a T, with the vertical portion being the hub and the horizontal section turning at a regular rate to simulate 1/3 the gravity experienced on Earth.
“We’re early,” the ensign says. “I’ve been informed the captain is in the arboretum.”
“Oh, okay,” Mitchell replies as he’s led along a hallway. As much fun as it is soaring around like Superman in microgravity, walking in low-grav is more natural.
The two of them walk out into a stunning atrium. A glass dome curves over this C-section portion of the space station. Lights run along the rim of the dome, but they’re dim, equating to moonlight, allowing the stars to shine down from above. The station is on its artificial night cycle. It’s a psychological requirement. Long-duration space postings have to provide at least a semblance of an Earth-like environment for the good of the crew’s mental health. To the untrained eye, a lush forest with broad openings allowing grasses, bushes and even flowers seems opulent, indulgent and perhaps wasteful, but it is critical for crew cohesion and mental stability.
“Ah, and here he is,” Captain Anderson says, getting up from a bench beside a rose garden on the edge of the atrium.
“Captain,” Mitchell says. “Thank you for having me onboard.”
“Oh, it’s our pleasure.”
They exchange small talk for a few minutes, discussing his hibernation cycle and the cargo coming over from the Tecumseh.
Mitchell says, “As I’m sure you’ll understand, I’m rather keen to return to Nossos.”
Although it will take a couple of months, Mitchell wants to learn about the station’s in-system transports and their schedules for flights to the inner system. If possible, he’ll ask to go as soon as it’s practical. He can’t wait to see his wife again.
“About that,” the captain says, and Mitchell feels a knot form in his throat. He’s spent the last twenty-two years in transit. A lot can change in two decades. And signals from Earth travel at the speed of light, racing ahead of his spacecraft, beating him to the Gettysburg. He senses something has changed. And here he is—unable to debate anyone back home. Fuck.
Without any explanation, the captain says, “If you will,” gesturing to the rose garden. Mitchell’s confused. As it’s a public area on the space station, there are other people around. In particular, he sees a couple walking toward the roses from the other side of the atrium.
“Please,” the captain says, smiling and holding his hand out before him.
Mitchell’s not sure what’s going on. He walks forward.
Hundreds of rose bushes have been laid out in beds of freshly turned earth. Their lush flowers have closed with the night cycle, but their scent still fills the air. It’s fresh, sweet, invigorating. Compared to perfumes, the smell is subtle—fragile.
As the beds are staggered, being laid horizontally like dots and dashes with grassy gaps between them, navigating them is akin to being in a maze. Mitchell lets out a slight huff at the realization they mimic what he’d loosely describe as a labyrinth. They’re not, of course, as the multiple paths are quite obvious, and there are no dead ends, but given that the Nossos is home to the minotaur, it’s a subtle nod to the region’s history.
One of the people on the other side of the rose garden breaks into a run—a woman. A long, flowing dress streams out behind her. Shadows hide her features, but her figure is distinct—familiar. His heart seems to stop.
“Jess???”
“Mitch!” is the enthusiastic reply.
Jess sprints up to Mitchell and jumps in low gravity. She collides with him with more force than he’s expecting. Mitchell staggers back, fighting to keep his balance. Jess wraps her legs around his waist. She cups her hands beneath his face and kisses him passionately on the lips and cheeks.
“What? Wait,” he struggles to say, unable to wipe the grin off his face. “How?”
“Aging. That’s it.”
“What?”
“If I leave Nossos, I age at twice the normal rate, but for a short journey like this, that’s nothing.”
Hugo comes up behind her, saying, “It took us a while to figure that out, but here we are.”
“And how did you figure it out?”
“We sent tissue samples into orbit—skin cells, hair follicles, stuff like that—and compared them with a control on Nossos.”
“Besides, we couldn’t wait,” Jess says, cupping his cheeks and kissing him again. “Well, I couldn’t wait. I had to see you again.”
She lowers herself to the grass. Mitchell feels overwhelmed. Captain Anderson approaches. He’s smiling. He’s pulled off a coup of sorts and is quietly happy with himself.
“And the minotaur?” Mitchell asks, wondering what has changed in the decades he’s been absent.
“Gone.”
“Gone?”
“We’ve got Pan now.”
“The Greek god Pan?” an astonished Mitchell asks, looking to Hugo for an explanation. “What? Half man, half goat?”
“Ah, but it’s the reverse of the minotaur,” Hugo says, shifting one hand over the other and flipping them around. “Animal on the bottom.”
“Oh.”
“It’s learning,” Hugo says. “Nossos. It still sees our mixed nature, but it recognizes that our human qualities dominate any animal instincts.” 
“And Pan,” Jess says. “He was the god of shepherds—the god of festivity, fertility and music.”
Mitchell laughs. “Well, it sounds like you guys have been having a little too much fun down there.”
“Oh, you have no idea,” Jess says, snuggling into him and hugging him tight.
“There’s much to show you,” Hugo says. “Once we’ve refueled, we’ll take you there. I get the feeling Pan is going to like you.”



Afterword
Thank you for taking a chance on independent science fiction.
Reaching new readers is insanely difficult for obscure indie authors like myself. If you’ve enjoyed this story, please take the time to rate it and leave a review online. Your opinion counts. Your review will help others decide whether they should pick up this novel. Tell your friends about The Minotaur and encourage them to grab a copy of this quirky story.
Book piracy is rampant, with 1 in 3 ebook downloads coming from pirate websites, resulting in a loss of $300 million USD each year! For a small-time mid-list author like me, it’s devastating to lose potentially a third of my income to piracy, and with sales falling, it may push me out of writing altogether, so thank you for buying this book. By purchasing this novel or reading it on Kindle Unlimited, you’re investing in the next story.
Writers only exist because of readers. If you enjoy reading science fiction, take pride in supporting your favorite science fiction authors—especially indies as we’re the literary equivalent of a busker standing on a street corner. If you’d like to chat about any of my novels or support me further, buy me a coffee at my virtual coffee shop and check out my blog posts.
Here’s some background on The Minotaur, including some of the science behind the story.
Solaris
The Minotaur is a tribute to the Polish novel Solaris.
Although this novel was inspired by Solaris, I’ve been careful not to plagiarize the content, characters, plot or storyline, instead using it as a springboard to examine how radically different First Contact might be with a planet-sized, non-human super intelligence capable of manipulating biology.
In 1961, at the height of the Cold War, Stanisław Lem wrote a science fiction classic from behind the Iron Curtain. At that time, Poland was part of the Eastern Bloc, controlled by the Soviet Union. In the West, there was distrust over the oppressive nature of communism. The Soviets were condemned as the enemy of freedom and progress, but they held the ascendancy in space. After launching Sputnik in 1957, the Soviet Union went on to take photographs of the far side of the Moon and launched Yuri Gagarin into orbit in April 1961. Fear was rampant. America was scrambling to catch up.
And then came Solaris.
Although it’s not a political novel, Solaris is a reflection of its time and explores humanity in the context of First Contact. Rather than quelling uncertainty, it toys with the limits of human understanding and suggests there may not be a rational explanation for everything in the universe.
In the novel, Lem strips bare the arrogance of colonization while deftly telling a story of sorrow, guilt and grief. He writes with prescience and compassion, defying the Western stereotypes projected onto Soviet literature. He satirizes the extremes of politics without ever mentioning any one political system. His piercing insights are still applicable today.
…we don't want to enslave other races, we simply want to bequeath them our values and take over their heritage in exchange. We think of ourselves as the Knights of the Holy Contact. This is another lie. We are only seeking Man. We have no need of other worlds. We need mirrors. 
— Solaris: Chapter 6: The Little Apocrypha
Lem’s depiction of an alien world as a single, living entity, constantly adapting and changing, one that’s incomprehensible to humanity, shifted science fiction from its simplistic origins. He challenged the blind rush to endlessly explore the unknown without actually solving social and political problems and used his novel to confront the egotism of human arrogance.
Man has gone out to explore other worlds and other civilizations without having explored his own labyrinth of dark passages and secret chambers and without finding what lies behind doorways that he himself has sealed.
— Solaris: Chapter 10: Conversation
Like all novels of its time, Solaris is dated. The technology is simplistic. The characters are flat. And then, suddenly, they’re not. Suddenly, they’re rich and full of realism and emotion—and you find yourself lost in an alien ocean.
In The Minotaur, there’s a passing reference made to Zak Lem from the crew of the Herschel being resurrected. Zak is a contracted form of the Polish Staszak, which is a diminutive form of Stanisław. In this way, Stanisław Lem makes a quiet cameo in my tribute to Solaris. Also, the rescue ship in this novel is named after Kris Kelvin, the protagonist in Solaris.
I hope you will be inspired to read Solaris. It deserves its place among the great science fiction novels of the Golden Age and should not be forgotten.
Timeline
The timeline in this story is complicated by the sheer distances involved and the difficulty of communicating across light years. I hope the following table helps explain the sequence of events.

The crew of the Herschel was stranded for a total of 38 years before the arrival of the Kelvin, not knowing if a rescue mission would ever arrive.
Traveling at half the speed of light, the crew would experience time dilation due to General Relativity, but I’ve ignored this in the novel. In practice, their 22-year journey (as seen from Earth) would unfold over 19 years (according to ship time), but I have them in suspended animation and that limits their aging by 90%. For the crew, two decades’ worth of aging is reduced to two years.
Lava Caves
Lava caves represent the best option for large-scale habitats on the Moon and Mars as the excavation is already complete, and they’re geologically stable, having lasted for hundreds of millions of years. Lava caves should be reasonably easy to seal with plastic and pressurize, as they’ll be naturally contained by the already existing, hardened rock.
On Earth, one of the largest accessible lava caves is found in Hawaii, extending for 65 km (40 miles). The Undara lava tubes in north Queensland, Australia, are a staggering 160km long (100 miles), with at least 12km (7.5 miles) being large enough to walk within (being up to 11 meters/36 ft high and 22 meters/72 ft wide).
One of the unspoken challenges of colonization is exposure to radiation. It’s easy to dismiss the dose astronauts will receive while in transit, but living on the surface of the Moon or Mars would expose astronauts to 40-50 times the radiation experienced on Earth, increasing the risk of developing cancer. Establishing long-term bases in lava tubes sidesteps this issue.
On both the Moon and Mars, the lower gravity allows for longer, larger and broader lava tunnels to form. NASA has been able to identify 38 potential subsurface lava tubes in the Tharsis region near the equator on Mars, with an average length of 164km (just over 100 miles). The longest is a staggering 743 km (460 miles) in length, so there’s astonishing potential for subterranean colonies on Mars.
CO2
Carbon dioxide is great for plants, but it’s lousy for humans. As it traps infrared radiation, it is a major cause of climate change.
It’s a little simplistic, but we breathe in oxygen and breathe out CO2—and that causes the carbon dioxide in the air around us to increase in concentration. Normally, in a well-ventilated space, this isn’t a problem, but have you ever noticed how tired you get on a long car ride when you’ve got your AC set on recirculating the air? Take a CO2 monitor with you, and you’ll probably find readings above 1500 ppm (or three times what is in the open air), so be sure to let some fresh air in. At 1000 ppm, scientists have found a 20% decrease in cognitive tests, while at 2500 pm, people can experience headaches and nausea. I’ve heard of tour buses reaching as high as 5000 pm, which is enough to make someone physically sick.
The Minotaur
Being half-human, half-animal, the Minotaur symbolizes the inner struggle people face with their wild, uncontrollable instincts.
In Greek mythology, Minos, the King of Crete, built the fabled labyrinth to hold the Minotaur, who was half man, half bull. Every seven years, the king sacrificed Greek Athenian children to the Minotaur to satiate the creature’s bloodlust. Suzanne Collins shared that the inspiration for her best-selling novels and movie series The Hunger Games came from the cruelty of the king of Minos toward the Athenians.
According to the myth, the Minotaur was the result of divine punishment. Instead of sacrificing a bull to the god Poseidon, the King of Minos kept the prize animal as a living trophy. To punish him, Poseidon bewitched the king’s wife, causing her to fall in love with the bull and a hybrid child was born—the Minotaur. The king was ashamed of the beast and banished it to the labyrinth. The Greek hero, Theseus, eventually slays the monster, ending the barbaric practice of sacrificing children to the monster.
Microbes
In this novel, I suggest a fictional concept that governs the biology of First Contact: the Seattle Protocol. This is based on the reality that Earth is a microbial world. Forget about humans—microbes are THE dominant clade on the planet, outstripping all other lifeforms in terms of sheer numbers and diversity.
When it comes to searching for life elsewhere, microbes offer a serious challenge. As noted in this story, after decades of planning and preparation, the sterile return sample from the Hayabusa-Two mission to asteroid 162173 Ryugu was contaminated by terrestrial microbes. It’s not apparent to most people, but sterilizing space hardware is a serious problem for mission planners.
In spite of our best efforts, we have sent microbes out into the cosmos. Humans might not have made it to Mars yet, but microbes have. Whether it’s on Viking or Curiosity or perhaps one of the Chinese probes, it has undoubtedly happened. The reason we know this is that it is impossible for us to maintain a clean room on Earth. Despite our best efforts, microbes thrive in clean rooms. They seem to relish the challenge of adapting to life in hostile environments, from the crushing depths of the ocean to the inside of nuclear reactors—there’s no niche they won’t occupy. We’re locked in an arm’s race with microbes, trying to come up with ever more ingenious ways to exclude them from our space probes. 
The possibility of terrestrial microbes surviving in space is far from theoretical. Tardigrades are known as water bears because of their chunky microbial bodies, six legs and snout. They’ve survived direct exposure to the harsh vacuum of outer space and temperatures that vary by hundreds of degrees between light and dark.
When Apollo 12 landed on the dusty plains of Oceanus Procellarum on the Moon, one of their mission goals was to retrieve camera parts from Surveyor 3, which had landed there several years earlier. On returning, bacteria were found on the lens. Since then, there’s been some conjecture as to whether the sample was contaminated before or after
returning to Earth. However, the lesson is clear—either way, a sterile sample was contaminated.
When it comes to the search for life elsewhere, this complicates our efforts. How do we sample potential biology without contaminating it with our own microbes? The Cassini mission was deliberately sent into the clouds of Saturn to avoid the risk of it crashing on one of Saturn's moons and inadvertently contaminating it with microbes from Earth. The risk that Earth’s microbes might make the journey and then reproduce was extremely slight but non-zero. One answer is to fly through the plumes of ejecta thrown out by icy moons like Europa, where we can maintain our distance while examining potential bio-signatures. 
The Human Body
We think of our bodies as a single entity, but nothing could be further from the truth. Like all multicellular animals, we’re hybrid creatures made up of trillions of individual cells that have given up their autonomy and specialized to become hearts, lungs, bones, muscles and brains.
From an evolutionary perspective, individual cells like bacteria are vulnerable to disease, a harsh environment and/or predation. Natural Selection is always looking for better ways to survive and reproduce, and it does that by finding niche opportunities to thrive. Several billion years ago, as a survival strategy, individual organisms began to band together, adopting microbial communities for their mutual benefit.
In its most primitive form, this approach can still be seen in slime mold. Amoebas are independent, solitary, individual lifeforms, but when they’re subject to environmental stress like starvation or drought, they’ll band together and form what looks like a slug with differentiated parts. Acting as one, they’ll wriggle and move. Once they reach a better position, they’ll transform themselves into a fruiting body. Some amoebas will form the stalk, which dies over time, while others will become spores at the top of the stalk. These are then spread by the wind, and the lifecycle of the amoeba begins again. In this way, we can see how individual cells will actively sacrifice themselves for the common good—and that’s the basis of all complex life on Earth.
When it comes to multicellular animals (like us), this arrangement has been formalized and hard-coded at a genetic level. For the most part, individual cells have lost their autonomy. They’ve lost the ability to live independently, but they’ve gained protection, access to resources and longevity, making the trade-off worthwhile.
As Charles Darwin noted, “…from so simple a beginning endless forms most beautiful and most wonderful have been, and are being, evolved.” It took hundreds of millions of years for cells to diverge and evolve into blood, brains, stomachs and spinal cords, but once they did, that basic structure then diverged further into octopuses, ants, lizards, birds, mammals and eventually humans. Our bodies are made up of the biological equivalent of LEGO blocks or perhaps trillions of miniature machines that specialize in performing different functions, all working in unison.
The Ship of Theseus
The story of Theseus and the Minotaur was first recorded by Homer in roughly 800 BCE, referring to events that, historically, would have occurred in the overlap between the Minoan and Greek civilizations in approximately 1400 BCE or roughly three and a half thousand years ago.
Although we recognize these stories as myths, to the Greeks, they were at least partially based on historical events. In approximately 100 BCE, the Greek philosopher Plutarch noted that the Ship of Theseus had continued to sail the Mediterranean for over a thousand years until at least the time of Demetrius of Phalerum in 300 BCE. Plutarch wondered about the nature of the ship over that vast period of time.
“…they took away the old planks as they decayed, putting in new and strong timber in their places, insomuch that this ship became a standing example among the philosophers for the logical question of things that grow; one side holding that the ship remained the same, and the other contending that it was not the same.”
Plutarch, Life of Theseus 23.1
We are the Ship of Theseus.
Our bodies are awash with activity at a cellular level. The numbers are staggering. The human body has an estimated 37 trillion cells, with each cell performing millions of reactions every second. This means there are somewhere in the order of 37 thousand billion billion chemical reactions inside your body every second—and we’re aware of precisely zero of them. Honestly, it’s ridiculous how disconnected we are from reality. In the time it takes you to read this sentence, 350 million cells will have died and been replaced within your body—that’s the equivalent of the entire population of the US changing within you every few seconds.
Every thought you’ve had, every word you’ve spoken, every song you’ve sung, every photo you’ve taken, every message you’ve ever sent—all of this is made possible by the insane complexity of chemical reactions constantly unfolding within the trillions of cells inside your body. And like the Ship of Theseus, the planks of wood are constantly being swapped out to keep the ship afloat.
We don’t have bodies, as such, we have biological systems of systems built upon other biological systems that have evolved over billions of years. This is why diseases like cancer are so devastating. They represent a systemic collapse at a lower level within the body. Cancer can be understood as a cellular reversion to one of these earlier intermediary states where the goal was much the same as regular bacteria today—continual growth. Instead of dying off at regular intervals for the good of the larger community, cancerous cells continue growing uncontrollably and inadvertently kill off the organism that hosts them—and, unfortunately, that’s us.
We are an astonishingly diverse collection of cells working together for mutual benefit. And we have the privilege of observing and appreciating what it means to be alive as a composite creature. We are unlikely. If we can exist in this vast universe, then perhaps so can a planet like Solaris or a moon such as Nossos.
Superorganisms
If it were real, Nossos would be what we would call a superorganism.
A superorganism is how we describe the emergence of a collective existence that is greater than its individual component organisms. Basically, it’s a system that mimics life because it’s driven by life—but that’s true of all life. What is life but a bunch of molecules mimicking life itself?
A key characteristic of a superorganism is that it can problem-solve in a way that the individual organisms within it cannot. Amoebas banding together to form slime mold is an example of a superorganism.
Bees build hives that produce astonishing amounts of honey even though an individual bee won’t produce more than a few drops of honey in its entire lifetime. And the hive takes on a life of its own, becoming a living mass of bees that build its structure and moderate its internal temperature. Bees can swarm, acting as one to fight off gigantic intruders, like black bears, which descend upon the hive like Godzilla.
The aspens of Utah span over a hundred acres and appear like roughly fifty thousand individual trees, but they’re a single colony. Technically, the Pando, as it is called, is one tree with fifty thousand shoots growing up out of an extensive network of roots beneath the ground that just happens to look like a forest full of trees. With an estimated age of 80,000 years, individual organisms have banded together as clones to achieve a staggering amount of longevity.
Another example of a superorganism is the Portuguese man o’ war, also known as the bluebottle. Although it’s commonly described as a jellyfish, it’s not a single organism. It’s a colony of four specialized organisms that all work together. The flotation bladder, which looks like a bubble and acts like a sail, is one distinct organism at a genetic level, while the tentacles are cloned polyps. No one part of the bluebottle can survive on its own. Biologically, it’s closer to coral and sea anemones than it is to a jellyfish. The Portuguese man o’ war is a siphonophore, being a colony of organisms banding together. The longest siphonophore is over 150ft/50 yards (45 meters) in length, making them the longest creature on Earth.
Although oddities like siphonophores might seem academic and little more than a curiosity, these types of composite creatures are a throwback to the kind of biological collaboration that occurred billions of years ago and led to complex multicellular organisms.
Like bee hives and termite mounds, human cities can be thought of as superorganisms arising from the collective action of people to form a quasi-living entity that exceeds its surroundings. Some scientists take the concept further, saying cities represent the emergence of super-cells. They act in much the same way as a biological cell, with seemingly metabolic processes such as energy exchange, waste management, vessels for carrying critical components, etc. The mass of human cities and roads exceeds the combined biomass of all other living organisms on the planet.
Although it’s a little contentious, I’d venture to say that all macroscopic life is technically a superorganism, as the cells of our body are the individual organisms that form our organs and work together to give us what we approximate as life. The only thing that differentiates us from something like the Portuguese man o’ war is that all of the genetic information for each of our components is found in the same DNA. But the life experienced by the individual cells of our hearts, kidneys, lungs, etc, relies on us to keep them alive. The cells of our bodies have sacrificed their autonomy to be part of a greater whole that ensures their survival.
In much the same way, I’ve suggested that an alien world such as Nossos might develop as a superorganism, acting in concert as a single entity.
Why do we Love Fiction?
Why do we read fiction? It’s pretend. None of it is true. All the great stories from Mary Shelley’s Frankenstein to Jane Austin’s Pride and Prejudice—whether it’s H.G. Well’s War of the Worlds or Arthur C. Clarke’s 2001 A Space Odyssey—they’re all made up. None of them are real. So why do they captivate us? Why do works of fiction capture not just our imagination but our hearts and minds?
As a science fiction author, it might surprise you to learn one of my favorite novels is John Green’s teenage romance The Fault in Our Stars. Is it perfect? No. In fact, I’d argue that John wasn’t happy with the ending and did a rushed rewrite that left the story a little muddled. I suspect I have spotted the exact paragraph where the departure began, but still, it is absolutely brilliant. Why? Because it captures the essence of being human. Because his novel has piercing insights into what it means to be vulnerable and alive.
We live our lives in solitude. We’re forever alone in a crowd. No one can ever really know us beyond our words and actions. No one can ever know the inner workings of your mind or mine. No one can ever experience life as you do. We’re trapped, unable to escape our own thinking, unable to see through another’s eyes. Eight billion of us all share the same strengths and weaknesses. All eight billion of us will ever only know one life. That is… until we read.
In the words of George R. R. Martin, “A reader lives a thousand lives before he dies, while the man who never reads lives only once.”
Okay, but why read fiction? Why read something that’s made up?
If we want to live a thousand lives before we die, why not read biographies? Surely, those are actual lives. Why does fiction hold any merit over non-fiction? The answer is fascinating. It’s because even biographies suffer from the tunnel vision of our internal isolation. The biographer has to draw up details about a historical figure that represents their words and actions, not their heart and feelings, not their thinking and reasoning, not their foibles and misgivings. They’re forever watching from without, not from within.
Ah, but what about autobiographies? Surely, they’re better? On the contrary, autobiographies are worse: they’re self-indulgent. I’d argue that Christopher Hitchens was one of the greatest thinkers of the past century, second only to the likes of Oscar Wilde or perhaps T.S. Eliot and Bertrand Russell, but he was the worst person in the world to write about himself. Compared to his classics like The Trial of Henry Kissinger or Missionary Position or God is not Great, his autobiography lacks penetrating insights into his own nature. It’s a stroll through a summer garden resplendent with flowers instead of an arduous trek across the Sahara, fighting bandits along the way. He told us what he wanted us to hear, not what we needed to hear to understand how he developed his firebrand style of critical thinking.
And that leaves us with fiction…
So why does fiction work? All the characters come from one mind. How is that any better? On the surface, it seems as though it is the worst of all options, but fiction frees us from our inhibitions. Fiction is role-playing writ large. Fiction allows us to dabble with thoughts, feelings and emotions that challenge our souls. We live vicariously through the protagonist, and even when it is someone we find repulsive, like Humbolt in Lolita, there is an opportunity to understand the frailty and madness of what it means to be human. In Humbolt, we get to see the way a man distorts his perception of reality, glorifying and justifying his desires. We see his failure to understand the humanity of women and children, and that, in turn, allows us to learn more about ourselves.
Fiction is the exploration of the soul. In my writing, I explore the concept of First Contact with various intelligent extraterrestrial species, speculating on the nature of their development and interests, but I suspect First Contact will tell us more about ourselves than our guests.
T.S. Eliot once wrote, “We shall not cease from exploration. And the end of all our exploring will be to arrive where we started and know the place for the first time.” And I think the same is true of reading. When we pick up a book of fiction, we may soar to alien ice moons or swim in the Mediterranean Sea—we may read of barons, robbers, thieves, lovers and villains, aliens and pirates, but when we close the final page, we come to know ourselves yet again for what feels like the very first time.
If you want to find yourself, you need to lose yourself in a great book.
I hope The Minotaur has been that for you.
Thank You
Thank you for taking a chance on an obscure Australian science fiction author hailing from Auckland, New Zealand. Your support of my writing is deeply appreciated. By purchasing this book, you’re giving me the opportunity to write the next one, so I’m grateful for your enthusiastic support.
I want to thank the following beta readers who helped me finetune this novel, including John Stephens, David Jaffe, Gabe Ets-Hokin USMC, Dr. Randy Peterson, Phil Bailey, Gerald Greenwood, Rich Schramm, Melinda Robino and Terry Grindstaff.
If you’ve enjoyed this story, please leave a review online and tell a friend about it.
If you’d like to chat about this or any of my novels, feel free to stop by my virtual coffee shop.
If you’d like to learn more about upcoming new releases, be sure to subscribe to my email newsletter.
You can find all of my books on Amazon. I’m also active on Facebook, Instagram, Threads and BlueSky.
Peter Cawdron
Australia
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