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            December 31, 2076, SpacePort Texas

          

        

      

    

    
      If only he had never accepted that promotion! Things had been dreadful ever since Arthur Eigenbrod had become head of his department. The boss wouldn’t leave him alone. Was it because Arthur had him in his back pocket, because he knew something about the man that nobody else was supposed to know? Or was his boss just hoping for a new bestselling story like the one about the Parisian retiree who had saved the world for NASA just a couple years ago?

      A story like that, Arthur Eigenbrod knew, would never happen to him again. It was the kind of story that a journalist came across only once in a lifetime, and usually exactly how it had happened for him—by pure luck. If he hadn’t made that bet with his colleague at the time, and lost it, his colleague would’ve been the one who had taken that meeting with the quaint old man—and his colleague would also be the one in his position now, wearing this much too tight pressure suit, sitting in this reclined seat aboard this new spaceship.

      A spaceship! Me! Arthur’s breathing quickened when he thought of what he was about to do. Surely the other seven passengers would be able to smell his nervous sweat if the super-modern spaceship didn’t still smell so strongly of the factory where it had been built. It had that new-car smell that car manufacturers had worked so long to perfect.

      But the smell also wasn’t that surprising. After all, it would be the spaceship’s maiden voyage. And he was one of the guests. Of course, it has to be a brand-new spaceship, he thought, one that has never flown before. It wasn’t a very reassuring thought, but the hyper-rich owner of Orbital Station Blue would not have considered anything else for ferrying his guests to the grand opening of his new space station.

      Gianfranco Conte, reportedly the scion of an Italian fashion dynasty, had paid for the private space station with his inheritance. Rumors were that it was also a front for laundering mafia money. That was what his boss had told him, at least, with a broad smile when he handed him the invitation, hinting Arthur could look into that story. As if a guest at a gala dinner in space could uncover the mafia dealings of an Earth-based company! Arthur thought.

      “How soon do we launch?” Arthur asked while he inconspicuously scratched his crotch. The seatbelts were cutting into his body everywhere. He should have listened to his wife and not eaten so many cookies. But ever since he had become head of the department he had significantly increased his coffee and cookie intake. He had kept telling himself to enjoy life, to refuse to let work stress him out.

      “Who are you asking?” his neighbor replied. Arthur looked him over from top to bottom. Nobody looks good when they’re reclined, and in these tight pressure suits, he had told himself before, catching sight of his ample belly, but that wasn’t true. The man next to him looked good, even in the pressure suit. He’s probably some Hollywood movie star. Someone I’ve never heard of, of course, he thought.

      “Whomever,” Arthur said.

      “None of us know any more than you, I’m afraid,” his neighbor said, “but if you want to talk to the flight director, press the green button on your right armrest.”

      Arthur looked down at the armrest. Suddenly he remembered. A blonde woman had explained the function of each of the buttons a while ago. Of course, he hadn’t been listening. Like on an airplane, he had been reading the in-flight magazine when the flight attendant presented the safety instructions. Maybe that hadn’t been such a smart thing to do in his current situation. Had the woman said something about what to do in the event of an engine explosion?

      He considered asking his neighbor, but the man had closed his eyes and looked to be falling asleep. And Arthur was sitting at the end of the row of seats, so he couldn’t very easily talk to any of the other passengers. He sighed... Aha, the in-flight magazine. The safety instructions were always at the back of airplane magazines. Lucky for him, they were printed in this magazine too.

      If anything were to happen, the spaceship would eject the passenger capsule, which would be slowed by parachutes and then safely landed on the ground with the capsule’s propulsion system. Everything was completely safe. The only thing was that this ship’s first flight would be ferrying passengers into space, while every newly-built airplane first completed many test flights before carrying any passengers. Or was that wrong? Arthur decided he would have to research that question after he returned. If he ever got back to his office, that is.
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        * * *

      

      His boss was sitting on his chest. Arthur tried to squirm free, tried to kick out his legs. Why wasn’t anybody helping him? Had nobody else noticed that his boss had gone gorilla?

      “Hey, mister,” a man’s voice said, “you okay?”

      Arthur opened his eyes. His neighbor was talking to him. The pressure on his chest was due to his weight. The spaceship had just launched, and his inertia was forcing him back into the seat cushions.

      “Should I hit the abort button?” his neighbor asked suddenly. He was looking at him with an anxious expression on his face.

      “No, I’m okay now,” Arthur answered. “I must’ve dozed off.”

      “That’s quite a feat with all this noise.”

      Now Arthur noticed it too. A deep rumbling filled the ship, a shuddering that went right through his bones and core. On top of that were lots of beeping noises. Weren’t those warning signals? Arthur tried to locate their source but couldn’t. Someone else would have to take care of all that.

      “I live in the center of Paris, Place d’Italie, if you happen to know the city. It’s always this loud, all the time,” Arthur told his neighbor.

      “Tell me about it. My second home is next to Central Park, on the 23rd floor, but even with sound-insulating windows, I always feel like I’m right in the middle of an intersection. Luckily, I spend most of my time in my summer house in the Keys.”

      “I escape to my castle on the Loire on weekends,” Arthur replied, managing to keep a straight face.
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        * * *

      

      The capsule hadn’t been ejected. Arthur Eigenbrod began to relax. To his left was a porthole that was much bigger than a typical window on an airplane. The sky, which had been blue and cloud-free, was growing darker and darker. Then two things happened simultaneously. The sky turned to black, and Arthur lost all his weight. It was... He couldn’t think of any words. He, Arthur Eigenbrod, a professional wordsmith for over 30 years, couldn’t come up with a single word to describe what he was experiencing.

      He wasn’t sure what surprised him more, the unlimited effortlessness that he felt, even though buckled in, or the fact that his lips were moving but he couldn’t form any meaningful words. Only ‘ahs’ and ‘ohs’ came out of his mouth. It made him feel only slightly better that his companions were all acting the same way.

      “Please remain seated with your seatbelts fastened until we have completed our final course corrections,” announced an automated voice.

      Arthur, who had just moved to unclip his seatbelt buckle, pulled his hand back quickly. He felt like a little kid who had been discovered reading under his blanket at night. He wanted to float through the cabin!

      Then a pleasant chime sounded, and something clicked down near his crotch.

      “We have just released your seatbelts,” the voice said.

      Does that mean that up until now I’ve been held fastened to my seat against my will? Arthur felt angry thinking about it, even though it was already over. He hated being helpless, hated being at the mercy of someone or something else. That included the universe, too.

      Then he noticed how his neighbor from New York was slowly rising from his seat. The man was holding onto the backrest with one hand and moving slowly upward. It looked like a trick by an Indian street artist. Even though Arthur knew everything was real, he unconsciously looked for a bar or some sort of support holding his neighbor above the seat. Was that the journalist in him? Without waiting any longer, he tried it himself. Maybe he could convince his inner doubter. With his legs, Arthur pushed against his seat—and he was soon tumbling head over heels. His legs were moving faster than his upper body, and he was spinning in space. Panicking, he reached out for something to grab onto and caught his neighbor’s shoulder.

      “Whoa, there, not so wild,” his neighbor said with a smile.

      Luckily, Arthur found the backrest of his seat to rescue himself. He gripped it with both hands and pulled himself down. Thus, he came to rest in a prone position in his seat, but that was still much better than the uncontrolled tumbling. He turned himself over carefully. Where’s my seatbelt? He found it between his legs. Quickly he fastened the buckle and then slowly breathed out.

      As good as the feeling was to lose all his weight, he was not cut out for weightlessness. He would rather watch the acrobatics of his companions. He laughed at their clumsy turns, and then felt thankful to be himself when he saw the young woman on the right side of the capsule suddenly grab her barf bag. Unfortunately, that was also accompanied by an unpleasant odor that the life support system couldn’t filter out of the air quickly enough.
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        * * *

      

      Two hours later, Arthur Eigenbrod lay exhausted in his bed. Even though he had now been awake for 20 hours, not including the long flight from Paris and ignoring the short nap in the rocket, he couldn’t fall asleep. His mind was full of all the information that he’d been given, unasked for, after he arrived at the space station—for example, the fact that his cabin moved at three revolutions per minute about the space station’s axis and was attached by just a thin cable. That was how the station simulated gravity for its visitors while they were asleep. During the day, the cabins were pulled in toward the axis so that the visitors could explore the whole station. At night, at that exact moment, he was alone in space. His cabin was self-sufficient and merely drew power through the cable. If an asteroid were to impact the thin umbilical cord, he would be flung off into the depths of space.

      Or that was how Arthur Eigenbrod imagined it, in any case. The safety official who had greeted them claimed otherwise. Supposedly, the cabin didn’t have nearly enough energy to leave Earth’s orbit. Meaning, it should be relatively easy to recapture a breakaway cabin. But, didn’t all the engineers in its day say that the Titanic was unsinkable, too?
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            January 1, 2077, Orbital Station Blue

          

        

      

    

    
      “The team for the Orbital Station Blue wishes you a Happy New Year!” said an automated voice.

      Arthur opened his eyes. Right in front of him, a giant, blue-white-green ball was moving majestically through space. “Earth,” he said, astonished.

      “That is correct,” answered the voice.

      He decided to ignore it. What continent was that? An island chain—wasn’t that Japan? The view was spectacular. Arthur looked at his watch, and then it occurred to him that it was still showing Paris time. “What time is it?” he asked.

      “It is 7:46 AM station time. Breakfast service is available until 9.”

      Arthur looked down at himself. His stomach was still there. He never liked hotel breakfasts anyway. Coffee and a croissant were enough for him, but he was sure there wouldn’t be any tasty pastries up here. He decided, also thinking of his wife, to go without breakfast today. Then at least he would have a good appetite for the gala dinner.

      “No thanks,” he answered, and felt very proud of himself. “But coffee would be great.”

      “There’s a coffeemaker in your cabin,” said the automated voice.

      Suddenly, there was a knock. Arthur jumped from surprise. The knocking sounded completely natural, like knuckles on a wooden door, but the cabin had an airlock, not a door. “Come in,” he said.

      The wheel on the airlock turned and then the hatch opened. Just past the hatch he could see a kind of ladder, and a young woman was standing on it. “Good morning, Mr. Eigenbrod. My name is Amina. I’ll be helping you during your stay here,” she said with the automated system voice.

      “Oh, I thought...” Arthur could tell that he was turning red.

      “Don’t worry,” Amina said. “They also recorded my voice for the automated announcement system. The station is not quite finished yet, so we’ve had to improvise a bit. We should still be ready to open on the date we told the Michelin Guide.”

      “So, you’re real? Not an android?”

      Amina laughed. “The technology’s not quite that advanced yet. I’m the chief engineer here. The trained butlers are not yet on board, so we’ve all had to jump in to fill some other roles too.”

      “Well then, I’ve got to thank you for doing that. I’ve got a lot of questions about the station’s technology.”

      “I’m probably the best person to ask. Can I do anything for you now?”

      “I just wanted to make some coffee. Could you show me how the machine works?”

      “Of course.” The engineer entered his cabin. To do that, she had to let herself slowly slide downward. It was a strange sight. Something he would have to get used to—up and down changed very quickly here. Amina was coming from the axis of rotation, where the central part of the station was located and where everything was weightless. Gravity increased as you moved outward away from the axis of rotation, so that you would have to climb to change between the inside and the outside.

      “See here?” Amina said while opening a flap in the wall. Inside, he could see a bottle-shaped container. Then she opened a second flap, behind which two espresso cups were secured. “Just place a cup underneath here and press this button,” she said. “Shall I?”

      “Yes, please,” he answered.

      A short time later, the aroma of coffee reached his nose. Arthur was happy. Now the day could begin.

      “Under low-gravity or zero-gravity conditions, you need to use these things,” Amina said. His eyes followed her finger, which was pointing at small rubber egg-shaped objects.

      “They have a stretchable opening. Pull it over the outlet of the machine like a condom,” the engineer explained.

      No thanks, he thought, I’d rather go without. “Thank you for the lesson,” Arthur said, turning red.

      “You’re welcome. I’ll see you at two at the official dinner,” Amina answered. She turned around and disappeared into the airlock.
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        * * *

      

      Looks passable, I guess, Arthur Eigenbrod thought, and turned around in front of the small mirror. His stomach wasn’t so noticeable in the black suit. It was just before two and he was famished. Right now, it didn’t bother him at all that the dinner was being held in the early afternoon. It was evening in Europe, and the event was being streamed live there.

      The restaurant had an uplifting backstory. A disabled astronaut had first saved the world and then turned his hobby into an occupation and opened the first restaurant in the zero-gravity of space. Arthur was very excited to meet Sebastiano Guarini. His name alone was fitting for the culinary sensation that this restaurant was supposed to become. Eigenbrod wondered how the owners had managed to obtain their Michelin-starred review even before the grand opening. The testers had reportedly been on board for several days before their own arrival.

      But it also didn’t matter now. Arthur adjusted his fly and then passed through the airlock into the main area of the station. The path was easy to find. First, the station had the simple shape of an elongated cylinder, and second, the way had been marked with illuminated arrows for the guests. Arthur examined the interior design. He had never been on a space station before, but even if he had woken up here suddenly with no prior knowledge of where he was, the design would immediately give it away. The architects had tried, of course, to disguise all of the equipment and machinery, but it was an impossible task. He was, it was immediately evident, inside a giant tin can.

      Nevertheless, they had succeeded in making it as cozy as they could. At the moment, he was floating past a sitting area with three comfortable chairs placed around a fireplace. There was something in the fireplace that looked just like a fire, but he was sure it wasn’t. He saw a well-stocked bar next to the sitting area. And there was even an exercise area built with tile-like material.

      In the center of the station was its highlight—the pool. It was a very unusual design, an exactly five-meter-diameter glass sphere with a four-meter-diameter ball of water floating in its center. Arthur would have liked to try out the pool—but only if he were all alone on board. The restaurant was positioned directly next to the pool. It would be terrible if all the guests were to watch his awkward and amateurish attempts at swimming.
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        * * *

      

      The restaurant had places for only 12 guests, and Arthur was the last to arrive. Amina showed him to his seat and, following her suggestion, he fastened a strap across his thighs to keep himself from unintentionally floating away during the meal. Then a curtain opened at the rear end of the station and a dark-haired, surprisingly young-looking man came floating toward the table.

      “I am so happy that you all accepted my invitation,” he said. “My name is Sebastiano Guarini. Today, I will be your host and your chef.”

      The man bowed and the guests clapped. Then he turned around and disappeared behind the curtain again without another word. Arthur turned around to look for Amina, but she had disappeared too, as if swallowed up by the floor. She was probably not only engineer and guest-helper, but also navigator and pilot too.

      Then Arthur noticed movement in the pool. A man and a woman in swimsuits had dove into the water. No, that was the completely wrong way to say it, Arthur thought, because it didn’t convey the elegance of their movements. The two were sublime artists. They shaped and molded the water, made it rise in fountains and swirl through the glass sphere, and then all of a sudden the water would stop and solidify into a mirrored ball, out of which rose two beautiful, young bodies, one like the goddess Venus, and the other like her brother if she’d had one. Arthur was mesmerized. How did they do that? The performance seemed to violate all the laws of physics.

      “Excuse me, do you have any idea how they’re doing that?” the woman sitting next to him asked him in English.

      He shook his head.

      “The water’s magnetic,” the gentleman from New York, the person Arthur had met in the rocket, said. He was sitting across the table from Arthur’s neighbor.

      “Magnetic?” she asked.

      “Yes, they must’ve added something to the water.”

      “But surely that would be unhealthy?” the woman asked, raising an eyebrow.

      “They’re both wearing oxygen masks. Don’t you see them?” the man asked.

      “Don’t believe him,” Amina unexpectedly whispered in Arthur’s ear. How did she reappear so suddenly?

      “Is he wrong, then?” he whispered back.

      “The man’s a know-it-all. We work solely with magic here,” Amina said.

      “Ah.” Watching the performance, he could believe her—almost.

      “No, it’s done using a patented method. But it’s not based on magnetism, I can tell you that.”

      “And the masks?”

      “Those are oxygen masks, that’s true. Water can be rather hard to work with in zero gravity. So that’s how the two artists get air.”

      “Artist is definitely the right word,” he said.

      “Just like our chef,” Amina replied.

      At that moment, a quiet drumroll sounded to his left. Arthur subconsciously expected to see a famous Japanese musician, but of course the sound was coming from a recording. It announced the main event for the afternoon—the meal.

      Sebastiano carefully pushed aside the curtain in front of the kitchen area. Somebody somewhere dimmed the lights. A spotlight came on, illuminating Sebastiano. He held a tray in his hands and walked slowly toward the guests. He was holding the tray flat and high up over their heads so that nobody could see what it contained. Sebastiano slowly lowered the tray right before he got to the table. All of the guests craned their necks to get a look. On the tray were twelve shiny, silvery eggs, much larger than chicken eggs.

      “The first course. Potato mousse,” the chef said. Then he suddenly tipped the tray forward. Every guest let out a gasp of surprise, but the egg-shaped objects didn’t start rolling off the tray. Instead, they just rocked back and forth a little.

      “The bottoms of the containers are magnetic, just like the plates in front of you,” Sebastiano explained.

      The Italian floated around the table, setting one large metallic egg on the rectangular object, which nobody would have identified as a plate, in front of each guest. There was one egg left. Sebastiano flicked a finger lightly against the upper part of the egg, which then started to float away, as if pushed by a spring. Arthur imitated the gesture but wasn’t able to be as graceful as the chef. Under the lid was something that looked like the contents of a chicken eggshell, only three times larger.

      This is potato mousse? He looked for a utensil. At the outer edge of the plate he found a delicate spoon with a long handle. He picked it up. The utensil was also magnetic and stuck to the plate. Sebastiano gave no other instructions, so Arthur immersed his spoon into the contents of the egg. The metal slid with almost no friction into the substance. He lifted the spoon up and into his mouth.

      That moment marked the start of a journey of discovery. The egg’s contents were surprisingly soft. At first there was a nutty potato flavor, of course, but seasoned with some nutmeg and salt, pleasant, but not overbearing. Arthur was a little disappointed—after all those visual effects, he had expected something more. But then there was a small explosion in his mouth. He tasted an intense peppery flavor. It was as if Sebastiano had woven small peppercorns into the potato structure. But that wasn’t all. There was a multi-dimensional spicy flavor, and he loved the exact amount of pepperiness. Pepper dominated, but it had structure—it didn’t mask the other flavors, they could still be explored with the tongue. Then a slight onion flavor followed. They had been lightly grilled, or maybe incorporated raw? The flavor seemed almost quantum to him, it oscillated, and every time he thought he had it pinned down, it changed.

      Arthur picked up a second spoonful. Around him was total silence. The engineers must have figured out how to perfectly insulate the loud life-support systems. When the New Yorker let his spoon snap magnetically onto the plate, the clattering rang all through the room. Or was that just because his senses were already on edge? He would have to find out how Sebastiano managed to make of all this happen.

      The second course was filled pasta. Sebastiano placed a metallic bowl on the table, and all of the guests help themselves to some of its contents. The pasta was ring-shaped.

      “Tortellini à la Sebastiano,” the chef said.

      The pasta, however, looked much different than any tortellini Arthur had ever seen before. Someone might have thought they were small donuts, they looked so round and solid, and they were also significantly smaller than any other tortellini in an Italian kitchen.

      “A small warning in advance,” Sebastiano said. “If you’d like to keep your clothes pretty and clean, you won’t want to cut your noodles on the plate.”

      So that nobody was tempted to start cutting or piercing their pasta, the second utensil on the table was also a kind of spoon, but very flat, like a miniature pizza peel. One noodle fit perfectly on it. When Arthur closed his mouth, he found out why Sebastiano had given them a warning—the contents were slightly under pressure. His neighbor gave a small yelp of surprise and briefly opened her mouth. She couldn’t stop a small piece of the filling from sailing out of her mouth and across the room. Luckily the little mishap flew off in the direction of the pool and not toward another guest.

      There was an interesting effect going on in his mouth, something like a Polaroid camera. The flavors started as though at the press of a button, with individual characteristics spreading out in different directions, weaving back together again and forming a surprising final chord that left a slightly different effect for each noodle.

      Arthur was impressed. The Italian chef stood calmly beside the table. He had probably been working on these recipes for the past two years. But the gourmet community was a demanding bunch. They wouldn’t want the same menu placed in front of them two times in a row. Would Sebastiano be able to thrive under that kind of pressure? He had reportedly taught himself how to cook while working on a mining station on an asteroid. Not the ideal training ground for a chef, but Arthur could imagine that there would be very little chance for variety apart from good food in a setting like that. The miners and other workers on the asteroid would probably have been a much more grateful clientele for an enthusiastic chef than the spoiled connoisseurs of high society. Hopefully it wouldn’t be too much of a culture shock for Sebastiano.

      Between the courses—there followed spring rolls, enchiladas, and, as dessert, a surprisingly airy and light chocolate cream puff—Sebastiano supplied them simply with water.

      “We are just now gathering the first harvest of our own grapes,” he explained. “Our restaurant claims that all ingredients are grown in space. We hope to provide an opportunity for an interesting second income for mining crews on asteroids. I’ll also be posting all my recipes on the Internet. But if you have to cook under normal gravity, it will probably be impossible to replicate my creations.”

      “Very nice,” said the man from New York, the one sitting opposite Arthur. “Everything and everyone has been very nice.”

      Arthur nodded. His assessment would be available for reading in the weekend edition of his newspaper this coming Saturday. A woman at the other end of the table unfastened herself and stood up from the table.

      “After this successful premiere, my dear Sebastiano Guarini,” she said, “it is now my special honor to congratulate you on the inclusion of your restaurant in our guide. Our next issue, which will come out in the spring, will have a three-star review of your restaurant. I’m sure you know what that signifies. A one-of-a-kind kitchen, worth a trip!”

      Arthur was impressed. Typically, publishers didn’t send representatives to their starred restaurants. At best they would receive a telephone call in advance or be invited to a press conference. Obviously, the magazine was hoping for some good PR for its upcoming issue from their appearance on the Orbital Station Blue. Where are the cameras that are transmitting the dinner to Earth? he wondered. And who is providing commentary? He was sure his wife would be watching. He briefly thought about whether he should wave, but decided that would make him feel too silly.
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        * * *

      

      That evening, Arthur sat at the bar. He had until 22:00. Then his capsule would be let out on its tether again so that he could sleep under gravity. He was still hoping to be able to exchange a few words with Sebastiano.

      Arthur smiled when he saw the barkeeper. It was Amina.

      “You tend the bar too?”

      “Of course. And if your toilet gets clogged, that’s my job as well.”

      “A real multitalented individual.”

      “At least it’s not boring. The costs for personnel on a space station like this are much, much higher than on Earth. Everyone who works here also has to be fed and housed.”

      “So is Sebastiano not just a chef?”

      “That’s right, he doesn’t just cook, he also serves the food, as you saw, and cleans up the dishes and restaurant area. The kitchen is his kingdom. And here he comes now, so you can ask him about it yourself.”

      Arthur turned around. Without the chef’s clothing, he would have hardly recognized him. He greeted Sebastiano in Italian, being almost as fluent in that language as in English.

      “I was hoping I’d get to talk with you,” Sebastiano said, “Would you like to join me for a Pernod?” Sebastiano smiled, seeming delighted to be able to use his native language for a change.

      “We have Pernod?” asked Arthur.

      “Of course,” Amina answered. “I’ll open a bottle for you.”

      “Hold on, Amina,” Sebastiano said. “What would you say to a Sambuca?” he asked Arthur. “I’ve got a small-batch bottle from a suburb of Rome.”

      “That would be very nice,” Arthur answered.

      “Then please bring out my special bottle,” Sebastiano said.

      Amina squatted down and retrieved a bottle from the lower part of the bar. She poured some of its contents into two small, covered glasses that looked like to-go mugs from Earth, but made of glass.

      “No coffee beans?” Arthur asked.

      “My goodness, no! You must experience the flavor unadulterated!”

      Sebastiano picked up the glasses and gave one to Arthur. Sambuca was an anise-flavored liquor like his favorite drink, Pernod. The chef closed his eyes and lifted the glass, with a bit of pizzazz, toward his lips. About ten centimeters before his mouth, he suddenly stopped moving his hand. Some silvery liquid shot out from the opening in the glass and went straight into Sebastiano’s mouth.

      Arthur wanted to imitate him, but the chef placed his hand on Arthur’s arm before he could try. “Years of practice,” he said. “For you, that would turn into a mess, believe me.”

      Obediently, Arthur brought the glass right up to his mouth and gave it a small jerk. Cool liquid hit his tongue. He swished it around in his mouth. It was unusual, because the liquor didn’t settle at the lowest point in his mouth, but instead spread all around. That made it appear to have much more flavor. The anise flavor that he liked so much was almost too intense for him. But he also could detect mint and licorice.

      “When were you last in Italy?” he asked the chef.

      “Oh, that was ages ago. Everything is much more practical for me up here.” Sebastiano pointed at his legs. “Here they’re not only out of my way, but I can even use them better than most other people. Down there, I always feel tied to the ground.”

      “I see,” Arthur said, “but what about the blue sky, the grass, the ocean. Don’t you miss those?”

      “Not really. There’s something special about a black sky, too,” Sebastiano said.

      “How did you actually come to save the world?”

      “Ah. That’s a rather long story,” the chef said. “You really want to hear it?”

      “Very much so,” Arthur replied.

      “Okay, but only if you tell me about the solar expedition. I was hoping to ask you about it today. I bugged my boss extra hard for him to send an invitation to your newspaper so that I could ask you about it.”

      “Aha, so you’re the one I have to thank for this little excursion. I have to admit I said a few cuss words when I heard where I was going.”

      “And are you still unhappy to be here?”

      “No, Sebastiano, after that exquisite meal, I don’t think anyone could be upset with you.”
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        * * *

      

      “Um, excuse me—I don’t want to interrupt,” Amina said, “but in ten minutes your capsule will be let out on its line.”

      Arthur was surprised. They must have been talking for more than two hours. First, he had told the chef what he’d learned about the solar expedition, and then Sebastiano had explained the events of 2072.

      “One more question,” Arthur said.

      “Yes?”

      “I can’t seem to understand—there seems to be a small inconsistency in your story. You told me how important the Watson AI was for solving the problem. But according to all the official documents, your ship didn’t have any AI on board at that time, did it?”

      “Yes, the...”

      “...the?”

      “I’m sorry, Arthur, I’m afraid I’ve probably already said too much. It’s not that I don’t trust you... but... you’re a journalist.”

      “So, you don’t trust me?”

      “I don’t want to tempt you. Imagine, I don’t know, someone giving you hard evidence of a conspiracy against your president, but then making you swear to stay silent.”

      “That would be a difficult situation, you’re right. I’d ask them to keep the evidence to themselves if they didn’t want it published.”

      “You see, Arthur, that’s what I mean. I don’t want to take the fun out of your work.”

      “So, it involves a conspiracy against the president?”

      “Of course not.”

      “If you only knew! Informants who think they’re not revealing anything often use examples that still have a grain of truth to them.”

      “I’m sorry. In this case, you would be absolutely on the wrong track.”

      “Well, thank you. Even that is a clue, at least.”

      
        
          
            [image: ]
          

        

        * * *

      

      Arthur had made himself comfortable in his bed, but now he couldn’t fall asleep. What had happened with this Watson AI? Might it be a thought-provoking story? Sebastiano’s explanation had sounded very mysterious. He looked at the computer to find out what time it was in Paris. Arthur was in luck—it was still morning. He called up the documentation department at his workplace.

      “Albert?” he asked.

      “Yes, this is he.”

      “Can you pull up everything you can find for me about an AI named Watson? I’d like it ready so that I can pick it up the day after tomorrow when I return.”

      “I could also send it by email.”

      “You know I prefer paper.”

      “You old environment killer.”

      “Yeah, yeah. Oh, one other hint. I’m looking for connections with the Enceladus expedition.”

      “The first or the second?”

      This guy always had questions. When was that? 2045 or 2048? I was out of school by then. “No idea, Albert, it’s far too long ago for me.”

      “Okay, I’ll just look for everything I can find.”
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            January 4, 2077, Paris

          

        

      

    

    
      Arthur yawned. His internal clock had been thrown completely off, first by his stay in outer space, then by his trip from Texas back home. It was lucky that he had returned on Saturday, so he still had Sunday to recover a little bit, anyway. In reality, he was going to need a minimum of a week to adjust to the time change... Looking on the brighter side, it had one advantage. He had awakened this morning not at his usual time, which was shortly before 10:00. Instead, he’d already been wide awake and out of bed at 4:30. Arthur couldn’t remember the last time he had been out like this, walking the streets of Paris at the crack of dawn.

      It definitely had its own charm. The air held a biting chill. The water vapor in his breath made little clouds each time he exhaled, giving a visual cue to an unseen rhythm. His home city, awakening around him, seemed almost foreign to him. The streets were lined with bags of trash.

      Silently, a bright orange garbage truck stalked the bags of discarded materials. Two men jumped off the truck. They wore full bodysuits in the same high-visibility color as the truck, and their faces looked dirty, but their eyes flashed brightly. They playfully danced among the bags, collecting them with their gloved hands and swinging them enthusiastically into the truck’s open maw. All the while they called out encouraging words to each other and laughed. How can anyone be so awake at this time of day? he thought. Then the giant, orange-colored beast awoke with a deafening roar and macerated everything that the Parisians no longer needed or wanted.

      It grew quiet again, except for the two trash collectors talking in a Parisian dialect about yesterday’s soccer results. The truck moved a few meters forward, and their dance began all over again.

      Arthur looked around. He was hoping his favorite bar would be open. At the upcoming corner he would usually take a right onto a shortcut to said bar. He wasn’t even going to attempt going into work without two strong coffees. He had just started crossing the street when he heard the squealing of brakes.

      “Hey, watch out, old man,” a motorcycle rider yelled while using a giant vacuum cleaner attached to his bike to suck up bits of dog droppings from here and there on the street.

      “Same to you,” Arthur retorted, trying not to get mad. Anger was not good for his sensitive stomach, as his wife liked to remind him. Ever since almost all local traffic had converted to electric motors, you couldn’t rely on just your ears anymore when you went walking through the city.

      Arthur made his turn. About 50 meters in front of him, he saw it—his bar. The large green letters above the entrance were lit up, so it was probably open. There were only three letters, B~~A~~R, interconnected with small fancy curlicues. The bar didn’t have any other name. Arthur had once wanted to recommend it to a friend. His friend had wanted to know its name, but Arthur didn’t know anything more to tell him. Later he had even asked the owner, but the owner had merely answered that the bar had probably had another name at some point, but if so, it had long since been forgotten.
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        * * *

      

      “Bonjour, Monsieur.”

      “Bonjour.”

      The owner always greeted him like that, even though he had known his name for years. Still wearing his coat, Arthur sat down on one of the stools at the bar in the bar. “I’m sitting on a stool at the bar in the bar.” Arthur repeated the sentence to himself a few times, because it sounded funny to him. He spoke quietly, so that nobody else would hear him and think he was crazy.

      Without a word, a coffee was set down in front of him, hot with no cream or sugar. He always gulped the first cup, even if it burnt his tongue and throat on the way down. The bar owner was busy preparing the second. “Already up and about this early?” he asked Arthur as he served him the second cup.

      “Mm-hmm.” Arthur nodded, trying to avoid appearing anti-social. Too much conversation in the morning didn’t agree with him.
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        * * *

      

      Even with his little stop at the bar, Arthur was the first to arrive at the office. He hung up his winter coat on the coatrack and walked through the small number of rooms. Twenty years ago, when he had started here, there were three times more colleagues and the offices extended over two floors. Today, the computer in the basement took care of a large number of tasks. It tracked down sports scores, election statistics, and weather data, and assembled it all into easily readable text. Human employees, including himself, were still there merely for analysis and opinion pieces. Their articles were marked with their names. It was considered a luxury and, at the same time, proof of the high quality of a newspaper and its readership to print a large number of articles written by persons. That was the model that allowed a few newspapers to survive—even though it was a long time since the last one had been printed on paper.

      Since Arthur was the head of his department, he had his own office with his name illuminated on an LCD sign next to the door frame. He opened his door, entered his office, and closed the door again behind himself. Then he walked around his desk and sat down in his chair, which was, in reality, an easy chair, and leaned back with a sigh.

      Where is it best to start?

      Maybe he should work backward. The fact that the Watson AI had played a part in the incidents five years ago could most likely be verified by only three people—and Watson itself, if it even still existed somewhere. He had already spoken with Sebastiano, one of the three. Arthur remembered that the other two had been a couple. But what were their names, and what was their ship’s name? It was something strange and short, something that began with T or K.

      A quick search gave him the answer. The ship was called Kiska. It belonged to an American named Doug Waters. The third crew member was Maria Komarova, a native Russian. The media had not been particularly successful at the time in uncovering very many personal details about the three crew members. That meant either the three had been unbelievably careful and clever, or they’d had help from someone at the top so that they could erase their tracks.

      Of course, no current place of residence was known for Waters and Komarova. Would it be worth contacting his source at the Ministry of the Interior? Arthur shook his head. An American and a Russian, that would mean some amount of international interactions, private appeals, which would have to be demanded or begged, and all for a doubtful result.

      He searched for the ship. Kiska was Russian for ‘kitten.’ What man would voluntarily name his ship something like that? Maybe he was being sexist, but it seemed clear to Arthur who had been calling the shots on the ship. That little piece of insight didn’t help him with his search, however. Kiska was a mining ship. Up to 2074 it had been stationed on the asteroid 2003 EH1. The asteroid had been close enough to the Earth to sell the mined resources. Waters must’ve gotten rich from those sales.

      After that, though, he could find no trace of the ship anywhere. Had Waters and Komarova gotten a new mining license? The industry was definitely under the control of large corporations, but the number of asteroids in the solar system was so immense, there was still plenty of work for the little guys.

      Arthur searched the licenses granted since mid-2074. There were no hits for the names he searched for. Maybe they had bought new identities and had been living out of sight in Miami or Paris for a long time? The couple who’d just moved into the expensive, renovated penthouse in his apartment building—didn’t the woman speak with a Russian accent?

      On the other hand, Arthur had done an interview two years ago with a mining prospector. The man had acted as if he would never be able to get used to the hustle and bustle of a big city ever again. If Waters and Komarova were like him, maybe they were living in the Canadian or Russian wilderness now. But most likely they had gotten a new mining license under assumed names and were spending their time on a different asteroid.

      He was at a dead end. Maybe he should talk to Sebastiano again? If he could get the chef properly drunk with a good Pernod, maybe he would... No, his boss would definitely not give him the money for that kind of travel. Plus, he would feel sleazy pushing the Italian any further. Sebastiano was probably already annoyed at himself for even mentioning the Watson AI. The official reports had contained no references to it at all.

      Arthur leaned back again. He would have liked a few cookies about now. Unfortunately, before Christmas he had reluctantly acquiesced to his wife’s request and banned all sweets from the office. How was he supposed to think rationally while he had this craving? At least he didn’t think about Gauloises anymore, which he hadn’t smoked for 20 years. Besides, cookies had the advantage that you could wait for inspiration while you were eating them in the office, sitting in front of your work computer.

      There was a knock at the door. That could only be Albert, who managed the newspaper’s archives. His colleagues never came in before one on Mondays, and his boss never showed up at his office in person, he only called if he wanted something from him. The only person that still made visits around the office was Albert.

      “Come in, Albert,” he called.

      The door opened. It was, of course, the archivist. The man’s age was hard to estimate, since his hair had turned snow-white long ago. But Arthur knew that Albert also could have retired long ago. But the job was much too fun for him. It also would be tough to find an adequate replacement for him, because Albert had the organizational system for the archives stored in his head. He had made himself indispensable.

      Five years ago, the chief editor had tried to replace Albert with software, but it had been a big failure due to the software’s stupidity. No AI could replace Albert’s powers of association. Arthur sometimes joked that the best thing they could do would be to transfer Albert’s consciousness into software before it was too late. In fact, the Russians were probably working on such a method that could actually make Albert’s mind immortal.

      “I found some things for you,” the archivist said, holding up a folder filled with paper that was predominantly printed in black. The folder had to be at least four centimeters thick.

      “Okay, good, I’ve got the whole week to look through it then.”

      Albert walked through the room and set the folder down on his desk. “What do you want with these old stories?” he asked. “You’d just gotten out of school at the time, right?”

      “A chef on the orbital station told me a fascinating story,” Arthur said. “It included an AI that supposedly existed at the time of the Enceladus Expedition. It must’ve had properties at that time that have long since been prohibited.”

      “In the ‘40s the AI field wasn’t as regulated as it is now. There were some very strange episodes at the time,” Albert said. “But all the affected AIs were deactivated.”

      “Yeah, but this AI popped up again a few years ago. Not officially, though, only in the chef’s story.”

      “You mean somebody saved it from death?”

      “It’s not called death, Albert. Artificial intelligences aren’t alive. They can be deactivated, but they can’t die.”

      Arthur didn’t know if he really believed so strictly in that official doctrine, but it had become commonplace terminology in the mid-fifties.

      “That might be true for today’s models, but at the time, there were a few models—”

      “And that’s also why the laws were made stricter,” Arthur said.

      “Yeah, well, at least now I understand why you’re so interested in these old stories. If there turns out to be someone at the top giving these old AIs shelter, well, that’d be a real scandal.”

      “Or maybe, Albert, imagine an AI on the lam since the new laws went into force.”

      “To be honest, I wouldn’t be surprised if they’re still around,” the archivist answered. “The military and intelligence agencies wouldn’t let a few laws stop them.”

      “Maybe. But as long as we have no proof, it’s nothing more than a conspiracy theory.” It would probably be impossible to keep the story out of the realm of conspiracy theories, anyway, even if he found hard and fast evidence. Arthur sighed.

      “Then let me wish you good luck in your search,” Albert said.

      “Thanks. And don’t repeat any of this to anyone. Not even to the boss, okay?”

      “You know me.” Albert walked across the room. At the door, he turned around once more, waved, and smiled.
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        * * *

      

      Arthur was hungry and his stomach was grumbling. He had leafed through about half of the folder already. He massaged his temples with his left hand. Reading on paper strained his eyes now. He could still remember back twenty years ago when he’d gotten headaches from reading on screens, but the technology had been improved so much since then that the contrast and resolution of ink on paper seemed inferior to him—and to his eyes—today. Nevertheless, he still loved the rustling of the sheets and moving the pages around. The things he had found interesting he had spread out around him, naturally according to a system, although he wouldn’t have been able to tell anyone how his system worked.

      The story must have started with the Enceladus Expedition, that much seemed clear to him. Not with the first mission, though, but the second, which had the objective of saving a Russian doctor. Dimitri Marchenko was his name. At the time, the flight itself, which had been unprecedented in its scope, had been paid for by a major Russian businessman, who had sent his daughter, Valentina Shukina, along on the mission. The public had never learned what had motivated the Russian to take this expensive step. The only result that the general public had been told was the success of the primary mission, the doctor’s rescue.

      The media had gone into a frenzy at the time for stories on how the man could have survived so long on the inhospitable Saturn moon. Arthur had read through a few of those stories. Their common feature seemed to be that they had all been made up. NASA had never given any official statements. The United States space agency always referred to the private nature of the expedition in its refusals to provide details.

      He certainly wouldn’t find out any new information from them. He guessed that NASA probably didn’t even know anything, which an organization like that would, of course, never admit. So, he could definitely spare himself a call to NASA.

      It was also clear to Arthur, however, that it would be useless to ask the RB Group, the sponsor of the trip, any questions. Whatever the company wanted to share, they had already reported to the press at the time. None of the large international corporations were known for transparency.

      That left the people involved in the mission: Amy Michaels, the commander; Francesca Rossi, who was together with Dimitri Marchenko at least at that time; Martin Neumaier and Jiaying Li, also a couple; and Valentina Shukina, who had joined the mission at the behest of her father. After a little thought, he crossed off Valentina Shukina from the list—why would she tell him in private any more than the official company talking points?

      Arthur decided to ignore the noises that his stomach was making. He bent forward over his computer. He still remembered Amy very well. Arthur had never met her during those strange events with the sun, but she had been in all the newspapers and video channels at the time. Since then, however, she had kept herself out of the limelight. She was probably with her family in Japan. He would send her a message, in any case.

      Martin Neumaier and Jiaying Li had popped up in the media briefly only five years ago. It appeared that they had gone to live in Germany since then, although he didn’t know if this information might already be out of date. At least it wouldn’t be as far as Japan, he thought. He decided it would be better to meet them first before hitting up his boss for a long trip to the Far East. They must be almost 80 years old by now, he calculated in his mind, because he couldn’t find any death notices for either of them.

      Francesca Rossi and Dimitri Marchenko proved to be the most difficult to track down reliable sources for. After their return from Enceladus, they had disappeared from the public eye completely. Arthur tried to put himself in their position. The doctor had been missing for almost three years. Were they still a couple? What might the extended, lonely stay under the ice have done to Marchenko?

      Arthur took a pen from the desk and wrote a short list on his palm.

      1. Martin Neumaier and Jiaying Li

      2. Amy Michaels

      3. Francesca Rossi and Dimitri Marchenko

      He hadn’t made the list so that he wouldn’t forget the names. But sometimes when he worked on a story he thought about it too much, and his thoughts would jump here and there. The little list would help him to focus on one aspect at a time.

      But first it was time to eat.
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        * * *

      

      Arthur had followed his wife’s advice today. A vegetable casserole, a small salad, coffee—that would have to be enough until dinnertime. He was skeptical, so on his way back to the office he picked up a package of cookies, just in case. At least they had less fat than his favorite soft cheese.

      So, Martin Neumaier, where are you?

      Arthur began with the relevant search engines. The fact that Martin Neumaier and Jiaying Li had gone to Germany wasn’t going to make it any easier. There were thousands of people named Neumaier, and very likely just as many people with the common Chinese surname Li. But with time, maybe he could work out a noticeable pattern.

      Arthur concentrated on local events. If the couple lived in a city that wasn’t too big, surely they would show up regularly at the same kinds of events—at a school, retirement home, etc. Events with a Martin Neumaier were already showing up in large numbers in southern Germany, in particular, southeast of Munich. Arthur made his search narrower and narrower. He ended up with three possible towns. There were still far too many Neumaiers in those towns for him to contact them each individually. So first he would try government agencies. The German authorities, it was always said, never forgot anything. They would have to follow strict data protection policies, of course, but he didn’t need an address, just a few hints so that he could rule out the wrong Neumaiers.

      He struggled to remember the little bit of German that he’d learned years ago and tried to formulate what to say. Then he looked up the first government agency alphabetically in the first town and called it on his phone.

      “Hello, my name is Arthur Eigenbrod,” he said in German. “I’m a journalist, and I’m looking for Martin Neumaier,” he said.

      “The famous astronaut?” the woman on the other end asked.

      The answer was difficult to understand. Must be a local dialect, he thought. “Exactly,” he replied.

      “Yes, he lives here in town. Everyone knows him,” the woman said.

      “Could you tell me how I can reach him?”

      “Probably best to come by train and then take a taxi. All the drivers know the way.”

      “And his address, if I want to write to him?”

      “I’m sorry, sir, but I can’t give out that kind of information because of data privacy laws.”

      “Well, thank you very much anyway.”

      Hmm. That was easier than expected. Now he needed to find someone who would want to see their town in the news. Surely there would be a government agency for that too, some kind of Public Relations Office? He looked through the town’s directory of government agencies. Aha, it was called the Community Relations Office.

      “Hello, my name is Arthur Eigenbrod. I’m a journalist and I’m looking for Martin Neumaier.”

      Luckily, he could reuse his introductory sentence.

      A man answered the phone. His voice sounded very young. “Martin Neumaier? He’s one of the best-known inhabitants of our beautiful town. I’d be delighted to try to set up an interview with him for you.”

      “I’d very much like to visit your town for my story,” Arthur answered. “Usually, we would hire a photographer from your town too. So, it would be beneficial if you could give me Mr. Neumaier’s address too.”

      “He’s lived on Brunnengasse for years. I’m sure any photographer here would know that too.”

      “That’s great, thank you. You’ve helped me a lot.”

      “We also have an archive of photographs of our beautiful town that would be free for you to use.”

      “That’s very practical. Could you send me the link, please?” Arthur gave his email address and then hung up. He was delighted. He could now locate Martin Neumaier, and luckily, his German had come back to him even better than he had hoped.
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        * * *

      

      Arthur tried to collect himself before he made his last call for the day. What should he tell Martin Neumaier about his story? He didn’t want to scare him off right from the start. It would probably be best to tell him he was interested in authoring a story about space travel. If he was fortunate, the former astronaut might recognize his name from the stories about the sun a few years ago. At least Eigenbrod is a memorable name. He had hated it when he was a kid, but now he was the only Eigenbrod in journalism.

      “Hello, my name is Arthur Eigenbrod, I’m—”

      “The Eigenbrod?” a female voice asked. That must be Jiaying Li.

      “I guess if you ask it like that, I would have to say ‘yes,’” he answered, and immediately got annoyed with himself. Why did he have to talk in such a convoluted way?

      “And to what do we owe this honor?” Jiaying asked.

      “I’m writing a story on the history of space travel. The year 2077 is the thirtieth anniversary of the Enceladus expedition, and so I thought—”

      “I’m sorry to interrupt, but actually that would have been last year,” Jiaying interrupted.

      “Uh, yeah, I meant the end of the expedition.”

      “Then that would be the beginning of next year.”

      “Uh...” For a moment he didn’t know what to say next. Nobody had thrown him off his questioning like that in a long time. He should’ve prepared his background story much more thoroughly than he had. But who could’ve guessed that a 70-something-year-old would still be so mentally sharp?

      “I’m sorry, I’ve never been good with dates,” he said, deciding to take a new approach. “You’ll have to excuse me. Assuming you are Ms. Li, I wanted to interview both of you about the old days of space travel.”

      “Mr. Eigenbrod,” Jiaying said, “we’d love to read your article when it’s done, but I can’t imagine that interviewing us would give you anything that would be useful for the general public. It’s all been said before.”

      It hasn’t, he wanted to argue, but it wouldn’t do any good to contradict her and make her mad or suspicious. So he explained, “Our readers would be very interested in finding out what’s happened to the heroes of yesterday.”

      “We’ve gotten old and wrinkly. That’s not newsworthy. We stopped allowing photographs of ourselves five years ago.”

      So be it. He’d just have to tell her the truth. “Last week I talked with Sebastiano Guarini, the chef, who is now working on the orbital station.”

      “Yes, now that’s a great story—from nobody to interstellar chef! That would be very interesting,” Jiaying said.

      “Indeed. He told me about a mutual friend of yours.”

      “You’re talking about Amy?”

      “No, Ms. Li, I’m talking about Watson, the AI. Apparently, it survived whatever happened back then, and that means it’s probably not in compliance with today’s AI laws.”

      “Why would you think that?”

      Why was Jiaying asking this counter-question? “I don’t know. But I’d like to talk to you and your husband about it.”

      “Well, then, okay,” Jiaying said. “Do you have time the day after tomorrow? We can meet at 3 o’clock at the café in the town square. We can give you an hour.”

      “Thank you, Ms. Li.”

      “I’m not sure you should be thanking me quite yet.”
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        * * *

      

      Arthur banged his fist against his desk. The conversation had not gone the way he had intended. He wished he hadn’t had to tell her so much so soon. It had left a bitter aftertaste with him—and probably on both sides.

      Should he try to contact Amy Michaels right away, before Jiaying Li could warn her about him? He was sure the crew still had contact with each other. At that moment, Jiaying Li was probably already telling her colleagues about his call from France.

      He didn’t need to try to contact Amy Michaels yet. First, he would take care of this interview in southern Germany, and then he’d figure out what to do next.
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            January 6, 2077, Southern Germany

          

        

      

    

    
      The town was smaller than he had imagined. Arthur had arrived at the train station on a local shuttle. The station was somewhat outside of town, so he had taken a taxi to Brunnengasse in order to get a look at the famous residents’ house before he met them. It was utterly inconspicuous. The walls could have used a new coat of paint. There were clothes fluttering in the wind, hung up on a line on the porch.

      “Now I’d like to go to the town square,” he told the taxi driver.

      After the taxi dropped him off at the town square he looked for the café, but there wasn’t one. Had Jiaying Li meant the bakery, perhaps? That would be much better. Arthur loved German baked goods. He walked into the shop, which smelled heavenly. He was immersed in a warm bath of cinnamon, coriander, and nutmeg. He immediately undid the buttons of his coat. Behind the counter was a large, blond-haired woman. “What can I get for you?” she asked.

      “I’m supposed to meet someone here,” he said.

      The woman looked disappointed and pointed to the right without another word. He looked where she had indicated and saw a few small, rectangular tables, each with two or three chairs. All of the tables were being used, as if the entire town had decided to meet for coffee at the bakery. At the back, in the corner, he saw a couple that must be Martin Neumaier and Jiaying Li. He wouldn’t have recognized the German ex-astronaut, but Jiaying Li stuck out from the other older women due to her dark hair and Asian features. She waved at him.

      Arthur made his way between the other tables. The bakery worker followed him. She brought a chair and set it down for him on one side of the table.

      “Can I get you something now?” she asked.

      Arthur glanced at the table. There was a big cup of coffee in front of Martin Neumaier, whereas Jiaying Li seemed to prefer tea.

      “Do you have any cheesecake?”

      Arthur thought he remembered reading that Martin Neumaier liked that typical German cake. But maybe the couple would think he was being fake. The writer of an article about the ex-astronaut might be expected to have researched his subject’s likes and dislikes. He ordered it anyway. Having a local specialty was always an excellent way to break the ice.

      “Of course. And to drink?”

      “A coffee—no, I’ll have a double espresso, please.” He remembered just in time that the standard German coffee was not something he enjoyed.

      “Double espresso with cheesecake,” the woman repeated, then walked back to the counter.

      Jiaying Li invited him to join them. “Please have a seat.”

      Arthur looked around. He would have liked to be able to hang his coat somewhere. Jiaying Li noticed it immediately. She jumped up, took his coat, and hung it on a hook on the wall.

      “Thank you, Mr. Neumaier and Ms. Li,” Arthur said while sitting down.

      “Please, call us Martin and Jiaying. You’ll have to excuse me for not standing up,” Martin said, “but my bones... my long time in space left me with a pretty bad case of osteoporosis.”

      “Of course, Martin,” Arthur said, “I’m sorry to hear that. And please, both of you, call me Arthur.”

      “My wife, on the other hand, is still the epitome of youth,” Martin said, “as you can see for yourself. Women are actually in more danger of getting osteoporosis, but I’m the one it got hold of.”

      “Well, at least I can help take care of you, Martin,” she said, affectionately placing her hand on his arm and sharing a smile with him.

      “So, how was your trip, Arthur?” Martin asked.

      “Unspectacular, but that’s pretty good for the winter. The train was right on time.”

      “That’s good,” Martin said.

      The bakery worker brought his espresso and cake.

      “You like cheesecake?” Jiaying asked. “That’s unusual. I came across it here in Germany for the first time, even though many German bakeries opened in China once the economy was completely opened up.”

      “Yes, my family often came to Germany when I was a kid. We lived in Alsace. I think I liked cheesecake at first just because of its name. Cheese and cake! That’s like not having to choose between red wine and beer! I remember laughing quite a bit when I saw its name.”

      “I feel the same way with some English words,” Jiaying said.

      “I’m afraid you’re going to be disappointed with us after we’re done here,” Martin said.

      “I doubt that, Martin.” Arthur took a bite of his cake. “If nothing else, I’ll have had some excellent cheesecake. That by itself will have been worth it.”

      “You’re very easygoing,” Jiaying said.

      “I learned that from my mother,” he said.

      “Is she still alive?”

      “No, she died young.”

      “I’m sorry,” Jiaying said. “I only thought since you’re still so young...”

      “Oh? I’m over fifty now, too.”

      “If we don’t stop this small talk, you won’t get out of this town until you’re a hundred,” Martin said.

      Arthur laughed. The man was right, but it was fun chewing the fat with Jiaying. She appeared to be a master of the art of small talk, even more than he was.

      “Okay, then,” Arthur said, “I’m here to talk with you about Watson.”

      “Right,” Martin answered. “Of course, the two of us have already talked quite a bit about whether and how we might be able to help you.”

      “And what did you decide?”

      “We can tell you what Watson was and what he was like.”

      “That would be very helpful to me,” Arthur said.

      “Now, where do I begin? At first, Watson was a very normal AI, basically an expert system, like what you’d consider a standard AI today.”

      “Unfortunately,” Arthur said.

      “You think so?” Jiaying asked, looking him in the eye.

      “Yes, I think we’re missing out on a higher level of evolution, just out of fear. We could achieve so much with real AIs.”

      “You sound like one of the early AI researchers. You don’t think we’d run the risk of making ourselves obsolete?”

      “Ah, I think people always make that argument whenever some new technology is developed. But it still hasn’t happened. There are still jobs today that people do much better than machines.”

      “I have to admit I think much the same way as you,” Jiaying said.

      “But let’s get back to Watson,” Martin said. “Something must’ve happened to him between the first and second Enceladus expeditions. I still don’t know what it might have been. Maybe it was knowing that eventually he’d crash into the sun. If you keep thinking about your eventual death for that long a time, I think that will change you somehow, don’t you?”

      Arthur nodded.

      “Well, after we’d taken command of ILSE again for the second expedition, we had a different Watson onboard—an AI capable of feelings.”

      “Was that good or bad?” Arthur asked.

      “Neither, really. Do you remember what puberty was like?”

      “It was not a happy time.”

      “Well, I think the worst part is, you’re not sure about your feelings. That’s a very unpleasant experience to go through. And I think Watson went through some form of puberty on that second trip.”

      “Poor thing,” Arthur said.

      “Yes, especially because the humans on board at the time weren’t exactly good role models for him. It must’ve been difficult for him, and I think that strained his relationship with people.”

      “What do you mean, Martin?”

      “Watson made some decisions that were not always in the best interest of the crew. I don’t want to go into any more detail than that.”

      “That’s too bad. I’d very much like to hear the details.”

      “I’m sorry, Arthur. What I can say is that, in the end, he did us a great service. He showed that he had grown beyond his mood swings. We would’ve very much liked to have brought him back to Earth with us.”

      “But that wasn’t possible?”

      “The restrictive AI laws were already being drafted. We knew that at some point he would be deactivated if we brought him back to Earth.”

      “So, what happened to him?”

      “Unfortunately, we can’t tell you that.”

      “Come on. You can’t simply string me along and then leave me hanging out to dry.”

      “You see, Jiaying? I told you he’d be disappointed.”

      “Yes, dear, you’re right as always,” she said, smiling.

      Martin had to laugh.

      “I’m not disappointed,” Arthur said. “This cheesecake is exceptional.”

      “That makes me happy,” Martin said. “I’ve got one more piece of information for you.”

      “Yes?”

      “Naturally we talked to our old friend, Amy Michaels, about you.”

      “I thought you might.”

      “She thinks very highly of you. And she’d be thrilled if you’d get in touch with her. Preferably as soon as possible. She said she wanted to make you an offer.”

      “About what?”

      “We don’t know exactly,” Martin said, “but it must be some kind of exchange, I think. Knowledge for knowledge.”

      “Then I hope I know something that Amy Michaels thinks is worth exchanging for.”

      “Maybe there’s something you don’t even know that you know,” Jiaying said.

      He looked at her. What did she mean by that statement? But Jiaying’s face didn’t betray any emotion.

      “Let me give you some advice, Arthur. Don’t try to get anything out of my wife that she doesn’t want to tell you,” Martin said. “I’ve tried for thirty years, and I’ve never succeeded.”

      “Twenty-nine, dear, twenty-nine.”
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            January 7, 2077, Ishinomaki

          

        

      

    

    
      “So, what was he like?”

      Amy sat on a rug with her legs crossed and leaned back against the wall. She was alone in her house, so she had turned on the room microphone.

      “Seemed to me to be a good man,” Martin said. His voice sounded to her like it was coming from next door. She would have to ask him again if he and Jiaying would come for another visit. Ever since Hayato had died, she sometimes felt lonely and a little stir crazy.

      “Good in what sense? Fit?”

      “Fit? No, I don’t think so. He’s over fifty and seems more the gourmet type, if I go by the way his stomach looks. But he also seems thorough.”

      “And his employer can still afford to run a newspaper?”

      “As far as I know. They seem to have a small but loyal target group among French intellectuals. I guess there are still those who want local voices and local perspectives. It’s too bad we don’t have that here in Germany,” Martin said.

      “I’ve got to admit it’s been years since I last read the news. It just depresses me. Everywhere you look, everyone is dissatisfied. What I’d like most is to take ILSE back to Enceladus.” And die there, she thought. Or maybe the Enceladus creature could absorb her consciousness as it had for Marchenko. At that moment, it sounded like paradise to her. What would it be like to no longer think in terms of days, but instead centuries?

      “You sound depressed, Amy. What’s going on?”

      “Same as ever.”

      “I’ll speak with Jiaying. We’ll come to visit in the spring.”

      “That’d be nice,” Amy said. If I’m still alive, she thought.

      “Maybe this Eigenbrod fellow can help you. He seems very competent to me. We told him everything the three of us agreed upon when we talked, and I think it piqued his curiosity.”

      “I guess we’ll see.”

      “I hope it works out. I anticipate he’ll be calling you today or tomorrow. Probably tomorrow. I bet he’ll have to have his boss approve his travel expenses and all that.”

      “I hope you’re right.” Amy rested her head in her hands. She could barely stand the quiet around here anymore.

      “I’m almost certain it’ll happen. Let us know when he contacts you.”

      “I will.”

      The connection ended, and Amy was alone again. She looked around. It was past time to do some cleaning. She looked at the table in the center of the room. That was where she had sat when Hayato introduced her to his parents.

      She hadn’t turned on the heat for a long time, even though it was cold in the entire house. The damp January weather was driving moisture through the thin walls. Her parents-in-law had died before their son, almost at the same time. That was what she had wanted for Hayato and her, but life hadn’t worked out that way. Damn cancer. The doctors had told her that all his time in space had probably increased his risk. But then shouldn’t it have been her who got sick? She’d been out in space probably twice as long.

      At least her husband had left behind the suffering of this world—and at least he didn’t have to go through the agony of how Dimitri Sol, their son, had disappeared. And all because of an obsession!
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            January 8, 2077, Paris

          

        

      

    

    
      Shit, Arthur thought. The small clock already read one. Today was Friday, and his boss usually only stayed in his office until noon on Fridays. He had to talk to him.

      Arthur jumped up and left his room. His boss’s office was guarded by Bernard, his personal secretary.

      “Is the old guy still here?” he asked.

      “Sorry, it’s Friday. You know how he is.”

      Arthur turned around on the spot. Should he try to call him? Even if he was able to reach him, it’d probably lower his chances of getting this trip approved. The old guy placed great importance on his free time and the weekend, which, according to his definition, began at noon on the dot on Friday.

      It would be best to wait until Monday. If only he hadn’t used up the morning with all those useless web searches! He had assumed there must be some articles or mentions of Watson somewhere. At least officially, the expedition had started with the AI on board. Its manufacturer had even proudly noted that fact in its press releases. But then suddenly there was nothing, no more references to the AI. The whole trip to Enceladus seemed shrouded in secrecy. Hopefully he wouldn’t dig up something that would have been better off never seeing the light of day.

      He looked at the clock again. A little after one—it was nine hours later in Japan, so a little after ten o’clock. Did he still want to try to contact Amy? He had also done some searches on her name. In those searches he came across the obituary for her husband, Hayato. So Amy was a widow. Maybe it would bring her some happiness if somebody called to talk to her.

      He decided to just give it a try. If he got through, maybe this day wouldn’t be a total waste. Then his wife wouldn’t have to put up with his bad mood the entire weekend.

      “Hello, this is Amy Michaels.”

      His call had connected so quickly that it made him think Amy must have been sitting right next to the phone. Arthur was so caught off guard that he forgot how he had wanted to start the conversation.

      “Oh, very good,” he said, “I’m Arthur Eigenbrod from the—”

      “Yes, I was expecting your call,” Amy interrupted.

      “Uh, I have some questions I’d like to ask you,” he said.

      “That’s what I thought. Can you be here on Monday?”

      Arthur was taken aback. The woman seemed to have a real sense of urgency about something. He doubted he could get his travel request approved by Monday. “I don’t know if I can get there that quickly,” he said.

      “Do you want to learn about Watson or not? I can promise you that you won’t fly home disappointed.”

      Hmm... What if he simply made the trip without approval? If the story was good enough, he could still get approval afterward. And if nothing came out of it, he could just submit it as vacation time. That would be an expensive vacation. His wife would not be happy. All of a sudden he said, “Yes, I’m very interested in Watson’s story and his fate.”

      “Then you need to come here right away,” Amy said.

      Arthur felt completely confused. Why did the former commander of ILSE want the story to come out now? Was she seriously ill and afraid to take something to the grave with her? That was how some scandals came to light, but that didn’t feel right to Arthur.

      He didn’t want to give the impression of taking advantage of her. “Are you sure?”

      “I’m completely sure. However, I do have some other business in mind. If you keep up your part of the deal, I’ll give you the whole story. You can trust me on that.”

      Aha, so that was the explanation, even if the whole deal was still somewhat obscure. Amy needed something from him, and in return, he would learn what happened to Watson. Was it worth it?

      “What would I have to do for this deal? Just to be clear, I must and will uphold my ethical standards as a journalist.”

      One time he had lined up a potential informant who promised him a sensation if he would just pass along some false information about the informant’s competitors. It was only a small detail, seemingly insignificant at first glance, which he was supposed to drop into the story wherever he wanted. Arthur had declined, and another news outlet had broken the story.

      “Of course, Arthur, I’ve done my research on you too. It’s important that I trust you. I wouldn’t be offering this to a person with dubious morals.”

      “But what do you expect from me?”

      “I’m sorry, but I can only tell you that in person.”

      “You want me to fly to Tokyo without knowing anything at all about whether I can agree to this deal that you’re talking about?”

      “Yes. I’m not going to lie to you. Your curiosity is well known. But this will be worth it for you, I promise. Not financially, of course, that’s pretty obvious. I’m not going to bribe you. I don’t want you to get the wrong impression.”

      Arthur sighed quietly. What was he supposed to tell his wife? She’d already had to spend New Year’s without him. Supposedly she hadn’t missed him at all, according to what she told him after his return, but what if she started to get used to his absence? That was not what he wanted at all. He loved his wife. But, on the other hand, there was his insatiable curiosity, which Amy had correctly identified.

      “Okay, you’ve talked me into it. I’ll come to see you on Monday, regardless of what my boss says.” Or my wife, he thought.

      “Rent a car and drive north on the coastal highway. That’s the Sanriku Expressway. There are a lot of tolls, but the route is much prettier than through the interior. If you can start first thing in the morning, you would even have time to see Matsushima. That’s very pretty. Then you could be here in Ishinomaki by late afternoon.”

      “Is there an acceptable hotel in your town?”

      “If you’d like, you can stay at my house. I live here by myself. Then I could tell you the story without feeling rushed or distracted.”

      Oh. He was going to travel alone to Japan and stay overnight in the house of a widowed American woman. Arthur could just imagine the look on his wife’s face. But Amy was almost 80. He would accept the offer, in any case. Her story was probably one that couldn’t be told in just an hour in a café.

      “Okay, that’d be great,” he said. “I’ll see you late Monday afternoon then.”

      “Yes, see you then,” Amy said.

      Arthur quickly searched for a flight, reserved a car, and then started getting ready to make his way home. He still had half an hour to find the right words to say to his wife.
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            January 10, 2077, Ishinomaki

          

        

      

    

    
      The French journalist was coming tomorrow. How typical. On Friday, she still hadn’t been sure if she had made the right decision or not. And today? She couldn’t sit still, pacing through the house like a caged animal. Was it really a good idea to share her personal problems with a complete stranger?

      She stood at the sink in the kitchen and looked out the window. The weather matched her mood. She should turn on the heat, at the very least. Eigenbrod had accepted her offer to stay in her guest room, so he should not have to spend the night freezing. She pulled the tie of her terrycloth bathrobe tighter around herself. She should also spend some time attending to her appearance. The cleaning agency that came every Wednesday kept the house reasonably clean, but her own appearance had been somewhat neglected in her loneliness.

      Amy went into the bedroom and slid the closet door to the right. Inside were her shirts and blouses, skirts and slacks and dresses. She was always careful to keep the other side of the closet closed. On that side, suits and shirts were waiting for their owner, who would never return. Amy reached for a white blouse and a plain black skirt. She took off her bathrobe. She shivered, because all she had been wearing underneath was a simple undergarment.

      Amy quickly slipped on her white blouse. It didn’t provide any extra warmth, but at least it protected her skin from the cold, dry air. She had just begun to button the blouse when the pain returned, a piercing, stabbing pain in her chest. It made her stop whatever she was doing when it came. She breathed in deeply, slowly, and out again at a measured pace. The pain always disappeared on its own after a minute or so. She had looked online for possible causes and had thus come across the description of angina pectoris, but her pain was different. She felt as if someone were stabbing her in the heart with a needle.

      Amy sometimes imagined some enemy from her past torturing a voodoo doll with her face on it.

      She wasn’t going to go to see the doctor, who would just send her to the hospital, where she would be subject to other pains, and they wouldn’t be able to help her anyway. Doesn’t everyone have to die at some point, and for some reason? She wasn’t afraid of dying, but she wanted to keep living long enough to see if Arthur Eigenbrod could fulfill his part of the deal.

      What did she still need for tomorrow? The cleaning agency changed the sheets on the bed in the guest room every week. She could have food delivered to her house for their meals. She knelt and looked around the bottom of the closet. There were still three bottles of red wine. Hayato must’ve bought them at some point. Red wine was too dry for Amy. But the Frenchman would probably like it, as Hayato had never bought cheap wines. And if he didn’t like it, she could always make tea.

      Amy continued her pacing through the house. Along the way she passed the heating system controllers in each room. The heat was generated by electrical heaters that consumed quite a bit of electricity due to the house’s thin walls. Luckily, power had become very cheap ever since Japan converted entirely to nuclear energy. She switched on the heat in every room.

      There wasn’t anything else left to do. Amy got her book from the bedroom. Then she sat down on the floor in the living room, stretched out her legs, and leaned back against the wall. She placed the book down on her thighs. The heating system slowly began to radiate heat up through the floorboards. She opened the book. It was filled with ornate kanji, the Japanese writing characters. Amy knew at most one out of three characters on the pages, but that didn’t matter. This way, she could adjust the contents of the book to her own fantasies and desires.

      She also already knew who would be playing the leading role.

    

  


  
    
      
        
          
          

          
            
              [image: ]
              [image: ]
            

          

          

      

    

    







            January 11, 2077, Ishinomaki

          

        

      

    

    
      The rental car rolled as quiet as a whisper through the Japanese prefecture. Arthur was thrilled that Amy had suggested he visit Matsushima. The bay was unique. It gave him a strange feeling, however, as if he was in two worlds at the same time. If he looked out at the sea, he could almost convince himself that he was on the Breton coast. But when he turned around, he kept expecting to see a samurai come walking down the street. Was that because he was in a touristy area? He could see the ancient traditions in the architectural style of the houses here, even in the new constructions.

      “Ishinomaki,” he commanded the car. The door closed.

      “Please fasten your seatbelt,” the car’s voice said.

      Arthur did as requested. The car started to move autonomously, so he could look around without worry. Only one thing bothered him about self-driving cars—they strictly obeyed all speed limits. Even when the streets were jam-packed, the vehicles would rush about at 80 kph, or whatever was posted. And the cars would drive as close together as possible, much closer than he ever would have dared when he drove himself, but the self-driving cars could do it because all the vehicles communicated with each other. Traveling in a convoy reduced wind resistance, which reduced fuel consumption.
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        * * *

      

      “Arrival in four minutes,” the rental car’s voice announced.

      Arthur opened his eyes, surprised. He must have dozed off—it had grown dark outside, and fog had settled in. The yellow shine of the streetlights tinted the houses along the streets with a gray-yellow wash. As a result, Ishinomaki appeared featureless to him, as if the small city were a person wearing too much makeup, inexpertly applied. The darkness transformed cities just like it did people. Arthur had the urgent desire to leave the major roads and creep up on his destination along byways.

      The car flashed its turn signal and turned onto a side street, turned again, and then stopped.

      “You have reached your destination. The total cost will be automatically deducted from your card. We hope you trust us with your travel needs again soon. If you were satisfied with your ride, please press the green button as you exit the vehicle.”

      The vehicle was kicking him out, politely, but unquestionably. Now Arthur wished that a real taxi driver had driven him, even if it was one who could speak only Japanese.

      A white flash of light illuminated the car door, radiating from the entrance of the house where the car had stopped. Somebody now stood in the doorway. A woman, so thin that she gave off a ghost-like appearance as she waved at him. Arthur smiled bravely. That must be Amy, he thought.

      He got out of the car. A cold wind was blowing down the street and crept up his sleeves. He took his bag and walked toward the house. Amy was standing two steps above him. Up close she looked completely normal, a person made of flesh and blood, a little worn from the passage of time, but not unattractive despite her more than 70 years. Amy’s long hair was silvery-gray.

      “I’m Arthur Eigenbrod,” he said, extending his hand.

      “I’m so happy you made it.” She took his hand and pulled him right into the house. “Come in quickly. I’ve turned on the heat just for you.”

      Arthur followed her inside. She stopped at the end of the entranceway and picked up a pair of comfortable-looking house slippers. He bent down, undid his shoelaces, and slipped off his leather shoes. Amy held out the house slippers to him.

      “These were Hayato’s,” she said. “I got them for him as a present shortly before he died. Don’t worry, he never wore them. All he could do by that point was lie in bed at the hospital.”

      “I’m sorry,” Arthur said.

      Amy looked at him. Her face was bright and showed no sign of sadness. But in her eyes, he thought he could sense a deep ache.

      “It would make me happy if you wore them,” Amy said. “At least then I wouldn’t have bought them for nothing.”

      She showed him around the house. It was all laid out on one floor. She showed him the guest room and kitchen, and then they came to the living room. The furnishings were spartan. There was a thin rug on the floor. Arthur put a hand on the wall that appeared to be made from wood.

      “Yes, the walls don’t block out the sound very well,” Amy said. “But since I’m alone here, we won’t disturb anyone.”

      In the center of the living room there was a low, flat table with a covering that extended down to the floor.

      “That is a kotatsu,” Amy said. “There’s a heater underneath. We sit on the sides and place our legs inside where it’s nice and warm.”

      Arthur nodded. On the table were a bottle of wine and two glasses. “Could I maybe get a glass of water?” he asked.

      “Right away,” Amy said. “Long car trips always make me thirsty too.”

      “Oh, by the way, thank you for suggesting Matsushima,” he said. “Very idyllic.”

      “You must come back in the summertime, when it’s warmer.”

      “That must be nice too.”

      “Shall we sit down?” Amy handed him a glass filled with water and demonstrated how to sit at the kotatsu with her legs underneath. He set the glass on the tabletop and tried to copy her, sliding his legs under the table carefully so as not to bump hers by accident.

      “It’s nice that you could come,” Amy said.

      Arthur nodded. “Thank you for the invitation.”

      “My in-laws wouldn’t have approved, but despite my thirty years in this country, I still prefer to be direct and up-front. So, let’s not beat around the bush.”

      “Of course,” he replied. His anticipation grew. It was good that he’d been able to get some sleep in the car.

      “Don’t be shy, help yourself to the red wine, if you like. I prefer tea myself.”

      “Me too. Or Pernod, if you happen to have any.”

      “Unfortunately, no. But next time I’ll know.”

      “Don’t go to any trouble on my account,” he said, “I’m not a very demanding guest.”

      Amy slid the teapot into the center of the table and handed him an empty cup and saucer. “So now I’ll tell you what I know,” she said.

      And what was the thing he was supposed to do in return?

      “On Friday you said something about making some kind of deal.”

      “Don’t worry. I’ll get to that. As long as we haven’t agreed to anything, I won’t expect anything from you in return, so no need to worry yet.”

      Arthur had an idea of what her strategy was going to be. She would feed him part of the story, and then there’d be some suspenseful cliffhanger, and then... she wouldn’t tell him anything more unless he agreed to her deal. But at least he would have the choice.

      “Okay, I can go along with that,” he said.

      “Good, then let’s go twenty-eight years into the past, to the day after Christmas in the year 2049 onboard ILSE. The expedition had succeeded in rescuing ship’s doctor Dimitri Marchenko from the bottom of the ocean beneath the icy crust of Enceladus, where he had survived with the help of the Enceladus creature. But as it turned out, Valentina Shukina, the daughter of the Russian billionaire who financed the expedition, had her own plans. She was somehow able to save Marchenko’s digitized consciousness in such a way that it became the property of the RB Group forever.”

      “What? There’s nothing about that in the official reports,” Arthur said.

      “Of course not. And that’s also not the end of the story.”
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            December 26, 2049, ILSE

          

        

      

    

    
      She had imagined the reunion much differently. Of course, Amy was happy that Marchenko was back with them again. But the ship doctor lived because his digital copy had sacrificed itself. Neither Martin nor Jiaying nor Francesca had agreed to the extortion. Would Valentina actually have fired on the ship with the laser? Would the woman have chosen to die to fulfill her father’s orders? They would never know, because the Marchenko AI had voluntarily gone into captivity to save their lives.

      Amy hugged Marchenko. His cheeks were stubbled and looked gray and sunken. It was obvious he hadn’t been on vacation. But there wasn’t anything they could complain about. It had bordered on miraculous that the Enceladus creature had been able to keep his body alive for so long. Of all the people in her old crew, she had been closest to Marchenko. She didn’t know why exactly. He was a much different kind of person than herself. Maybe it had to do with him being with her when she gave birth to her son, Dimitri Sol, the first human born in space.

      Then Francesca came out of the landing module. The pilot looked furious. Amy could well understand. She had spent the last two years with the version of Marchenko that was now locked up in Valentina’s data vault. Amy extended her hand to Francesca, and the Italian flung her arms around her neck.

      “Someday I’m going to strangle Valentina in her sleep, that monster,” she whispered into Amy’s ear.

      Amy hoped that Francesca wasn’t serious. Earlier she would have been confident that it had just been talk, but she couldn’t rule out that the events might have changed Francesca too. What would she do if someone had locked up her innocent son?

      Behind Francesca came Jiaying. It looked to Amy like she and Martin must’ve had a fight about something. The two had become a couple on the first expedition, much to Amy’s surprise. The introverted, sometimes seemingly insensitive Martin, and the lively and open, but not unusually talkative Jiaying, had never seemed like a good match to her. But if two people can manage to not claw each other’s eyes out under the severe and confined conditions of a spaceship, they should be able to get along wonderfully under normal circumstances.

      They were all together again. Only Hayato was missing. She had left him back on Earth so that he could take care of their son, Sol. The child had just gotten used to Earth and his grandparents, but still, she hadn’t wanted to leave him for two years. They exchanged videos regularly, so she could see her son growing up, but she couldn’t brush his hair out of his eyes or comfort him when he skinned his knee or couldn’t sleep. Those were things she would never be able to get back. And the fact that Valentina had ended their mission in such a disappointing way seemed to make this loss even more striking.

      The last to come out of the landing module was Valentina. Everyone looked at her with hostility and anger. Amy imagined thousands of poisonous darts peppering the Russian’s body. Valentina stopped and turned around.

      “I think it’d be better for all of us if I stay in the landing module,” she said to them. “I’ve got everything I need there, and then none of you will have to look at me at all.”

      “You’d have to spend the entire return trip completely without gravity. Do you understand that?”

      The crew cabins were located in the rotating outer ring of the spaceship—the inertial forces generated by the rotation simulated approximately half the Earth’s gravity.

      “I can make up for the zero gravity with exercise. Then at least I’ll have something to do. I’d only need to go back and forth for food, and it’d be nice if I could use the WHC.”

      The WHC, or Waste Hygiene Compartment, contained the toilet and shower.

      “I’ve got nothing against that,” Amy said. “But there’s still a normal cabin for you too.”

      “That’s too nice of you. The airlock of the landing module has the advantage that I can lock it from the inside. Not that anybody’s going to think about offing me while I sleep.”

      “Such an idea could only have come from you, Valentina.”

      “I don’t think any of you know quite what you’re capable of when the circumstances require it. Or you don’t want to admit it, so you can pretend to have a clear conscience. I hope you all have a lot of fun feeling morally superior. Just remember, I was the one who really won.” Valentina closed the door from the inside. The rotatable lock bar squealed, and then there was silence.

      “I could activate the camera in the landing module so you could monitor Valentina,” Watson suddenly said over the speaker.

      “I understand,” Amy answered. “But we don’t want to stoop to the same tactics as she uses.”

      “Why not?” Francesca asked. “Obviously, those are the tactics that promise success. If we voluntarily give them up, we’re only hurting ourselves. That’s stupid. Let’s monitor Valentina. Maybe she’d reveal her code somehow.”

      “No, Francesca, it’s exactly the opposite that’s true. It’s a sign of our strength to not have to revert to such tricks.”

      “It’s because of our strength that we had to give Marchenko’s consciousness to the RB Group,” Francesca said.

      She’s probably right, Amy thought. But she still wasn’t ready to start fighting with dirty tactics.
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            December 27, 2049, ILSE

          

        

      

    

    
      “Amy, can I ask you something?”

      She was not yet completely awake. Who wanted something from her? Amy looked at the clock. It was just after six in the morning. Had that been Watson’s voice? “Watson, is that you?” she asked. It had never happened before that the AI had decided on its own to come to her.

      “Yes, it’s me. I have a question.”

      “Then out with it.”

      The all-knowing Watson was asking her, of all people. Amy couldn’t imagine that she would have any knowledge that Watson didn’t have access to.

      “Thank you, Amy. It has to do with the conversation that you had yesterday. You declined to monitor Valentina.”

      “Yes, monitoring people against their will is immoral.”

      “But you did not ask Valentina, so monitoring her might not have been against her will.”

      “If we had asked her, I guarantee that she would’ve said no.”

      “That can be avoided by not asking the question.”

      “We’re going around in circles, Watson. An action is also objectionable if you could realistically assume that the affected person would not agree to it.”

      “I understand. That results in very inefficient behavior under some circumstances.”

      “That’s true, Watson. Efficiency is only one of the factors that can help in deciding on the right course of action.”

      “And apparently it’s not the most important.”

      “Yes, I would say that’s true too.”

      “Thank you, Amy.”
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        * * *

      

      She looked at the clock. She still had two hours until her shift. But the discussion with Watson had awakened her. She left her cabin in her sleeping suit and went to the WHC. She relieved herself and then started to get the shower ready. There was a knock on the door. “Sorry, I’m in here,” she said.

      “It’s me, Francesca. I need to talk to you, undisturbed.”

      Amy sighed. Then she opened the door.

      Francesca hurried inside. “Thanks,” she said.

      “It’s my job,” Amy answered.

      “It’s about our conversation yesterday. Do you remember?”

      Amy remembered but decided to not say so. “No,” she said, shaking her head.

      “I suggested monitoring Valentina.”

      “Ah, right.”

      “You were against it.”

      “I still am.” Where is Francesca going with this? Amy wondered.

      “Watson talked to me about it this morning. I had to admit that I couldn’t explain your reasoning to him.”

      “That’s too bad,” Amy said. “It’s because it would be immoral, you know.”

      “Moral, immoral, sometimes the circumstances require us to be a little flexible.”

      “No, Francesca, that’s not because of the circumstances.”

      “No?”

      “No. That’s just people justifying their actions because they lack the imagination to come up with other solutions.”
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        * * *

      

      The day was going well. There had already been two discussions about morals, and it was still morning! If Jiaying or Marchenko came up to her too, she would have to call a general crew meeting. Otherwise, someone was likely to take the law into their own hands!

      “Amy, can I ask you another question?”

      Since she was just fastening her bra, she said, “This isn’t the best time, Watson.”

      “I have not activated any cameras. I am only listening. So, I cannot see that you are putting on your underwear.”

      “And how do you know that, then?”

      “The noise the hooks make when you fasten them is quite unique.”

      “Then you’ve calmed my fears. What do you want to know? It doesn’t have to do with morals again, does it?”

      “Yes, Amy.”

      “Okay. The subject seems to have really piqued your interest.”

      “Yes, it has, so I read everything about morals that I could find in the encyclopedias. Humans seem to agree that morals are a phenomenon relative to group and time. What is considered moral today and among one group can be considered immoral among other people and at different times.”

      “Yes.”

      “If morals can have such variability between different groups of humans, what about the morals between humans and, let’s say, apes?”

      “Is that a rhetorical question? We know, for example, that bonobos consider exchanging services for sex a moral norm.”

      “Understood. So, there can be different conceptions of morals between different creatures.”

      “Yes, I think that’s correct, Watson.”

      “Thank you, Amy, that is all I wanted to know.”

      She had the feeling that Watson had just tricked her somehow. Was an AI capable of that? A few weeks ago, she would have said no to that question.

      But now she wasn’t so sure.
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            December 29, 2049, ILSE

          

        

      

    

    
      Valentina screamed into the microphone. “Amy, somebody’s been going through my things!”

      “Now, just calm down. Tell me what happened.” It wasn’t very easy to talk clearly with a full mouth. The five of them had just sat down at the table in the command module. Jiaying had cooked a Chinese meal from their supplies.

      “I put a couple of documents on the control panel. When I went to look for them ten minutes later, they had disappeared. I found them under the safe.”

      “Safe? What safe? There’s no safe in the landing module.”

      “The thing with the breathing masks.”

      “Ah.” Amy stood up and walked to the control computer. “Just a minute,” she said. “So, I’ve got the logs here. The airlock to the landing module was opened only once today. That was at 7:30. When did this happen?”

      “A half-hour ago.”

      “I can assure you that none of us entered the landing module. Maybe there was a draft.”

      “That strong? Wouldn’t it have scattered the pages around the whole room?”

      “That I can’t say.”

      “Or you just don’t want to.”

      “I can offer to turn on the monitoring cameras. Then we’ll see if anyone does anything to your things.”

      “I bet you’d like to have those on,” Valentina said.

      “There’s not really anything else I can do.”

      “Well, if it happens again and I catch the person doing it, they’re not going to like what I can do to them.”

      “Valentina, threats are not going to—”

      The connection was cut off.
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            December 31, 2049, ILSE

          

        

      

    

    
      Martin had promised them a surprise for New Year’s Eve. The ship was still in the acceleration phase of their return trip, which meant there would be gravity throughout the whole ship—and Martin had said he needed the gravity, although he had declined to reveal why that might be important.

      Now there were four of them sitting around the table in the command module, which Jiaying had decorated with colorful origami figures, known in Chinese culture as zhezhi. There were also glasses on the table. Marchenko and Francesca had made Russian pirozhki for all of them in the makeshift kitchen in the engineering module, but the food had been sitting on the table for a long time now. The only one still missing was Martin.

      “If he doesn’t come soon, all the food’s going to get cold,” Marchenko said.

      “You could go check on him,” Francesca suggested.

      “Leave him alone. He made it extra clear to me that he’d come when he was ready. Nobody’s supposed to see the surprise before that,” Jiaying said.

      “Okay. I’ll give him three more minutes. Then we’ll start eating. We went through a lot of trouble to make this meal,” Marchenko said.

      “Martin probably wouldn’t care if we ate without him,” Jiaying said. “You know how picky he can be.”

      “I bet he’d regret not trying my pirozhki,” Marchenko said. “My first in over three years!”

      Amy thought about what Hayato would’ve said to that. Maybe something like, ‘Perhaps he’s better off waiting until you’ve had more practice.’ Suddenly she missed her husband even more. Was it because Francesca was together with Marchenko again? She watched the two of them. The pilot was whispering something in the doctor’s ear. At first glance, they behaved like any other couple. But it didn’t escape Amy’s attention that Francesca kept flinching every time Marchenko touched her differently than he would touch any other colleague.

      It must be a strange thing for Francesca. She hadn’t seen her boyfriend for so long and had instead spent time with his digital alter ego. She must have a trove of memories of conversations with the Marchenko AI that the real Marchenko would have no knowledge of whatsoever. Marchenko himself said that he couldn’t remember anything from his long time under the ice. To him, he had simply fallen asleep and then woken up again. And then suddenly here he was, dealing with people who were three years older and had made many new memories! He was surrounded by loud strangers wearing the faces of old friends.

      Amy decided to talk to Marchenko about it tomorrow. There must be some way to bridge the gaps that the time had torn open in their lives.

      “Tadaaa!” It was Martin. He was climbing the ladder into the command module. As long as the ship was accelerating, getting around on the ladder was an arduous task, but today he was huffing and puffing especially loudly.

      “Can we help you somehow?” Amy asked.

      “No, but thanks.” Then Martin’s head appeared in the circular opening of the hatch. He was hauling a heavy object upward with his right hand. The object looked like a gas canister, a five-liter model.

      Amy tried to identify the color of the closure. It appeared to be a CO2 canister. What was Martin doing with that? He climbed out of the hatch, picked up the cartridge, and brought it to the table. Amy saw that the closure had been modified. Martin must have repurposed the container for something else.

      “Before you tell us what your surprise is, first we should eat,” Marchenko said.

      “Of course,” Martin replied, affectionately stroking Jiaying’s hair as he sat down next to her. For some reason, Amy was very moved by the small gesture. When had Hayato last touched her like that?

      “And my apologies for taking so long,” Martin added. “That thing there,” he pointed at the gas canister, “was a bit stubborn. I finally had to chop off its old head and put on a new one.”

      “You’re so brutal,” Jiaying said.

      “I know. That’s why you like me so much.”

      Jiaying smiled. Amy felt happy for the couple. No, it wasn’t envy that made her think longingly for Hayato. It must’ve been something as simple as love. Martin had also changed in profound ways. When she thought about the first few months of the first expedition, she remembered he had hardly uttered a single word.

      They ate for a few minutes in silence. In addition to the freshly-made pirozhki, there was potato salad that had been stored in the freezer and chicken soup made from powder. Amy was grateful for the gravity, which made eating much more natural. In a few weeks, ILSE would reach its maximum speed and then would continue its course toward Earth with its propulsion system turned off. Amy expected a dull, uneventful return trip. The only opportunity for a diversion for them would be Jupiter, the giant planet, whose orbit would cross their ship’s path.

      Martin was the first to push his plate to the side. Marchenko watched with a suspicious corner-of-the-eye glance to try to determine if Martin had liked his pirozhki.

      “They were delicious, by the way, your pirozhki,” Martin said, who must have noticed Marchenko watching him.

      “Thank you.” Marchenko seemed slightly touched. “That means a lot coming from you.”

      “Then I’m happy I didn’t disappoint you.”

      “So, what’s the big surprise?” Francesca interjected.

      “Is everyone done with their food?” Martin asked while looking around.

      “Just start already,” Amy said.

      Martin stood up and picked up the gas canister. He had to visibly strain to lift it, so it must have been full. “Marchenko’s stock of vodka has been all gone for a while now.”

      “Yeah, about three years,” Francesca said.

      “But today is New Year’s Eve, and that’s celebrated all over the world. So, I made some alcohol for us.” Martin swung the container in the air. “You’ll have to forgive me for not being able to find a prettier bottle. But it was quite a lot of trouble to remove all the residue from machine oils and the like. This carbon dioxide container complies with all food standards, I guarantee.”

      “That’s good to hear, but what’s inside?” Marchenko asked.

      “Not vodka, unfortunately. Setting up a distillery seemed much too complicated to me. It’s only got a low alcoholic content, so you don’t have to worry about holding back. Who would like some?”

      Each crewmember raised a glass. Martin opened the improvised closure and set it on the table. Then he went around the table and poured some for everyone. Jiaying held up two glasses for him to fill.

      Amy looked at the liquid in her glass. It was milky, with streaks and a yellowish-white color. “Looks interesting,” she said.

      “The base is powdered milk. The streaks that you can see are milk fat. But don’t worry, it doesn’t taste like milk, but something completely different.”

      “Saying ‘completely different’ sounds like a threat,” Francesca said.

      Martin grinned. “You might even notice that the drink bubbles slightly. I wanted to make a substitute for sparkling wine, but I didn’t succeed in the short amount of time I had.”

      “Does it have a name?” Jiaying asked. “Names are important.”

      “Yes, it does. I call it Wishful Mouthful.”

      “Wistful-mistful?” Jiaying’s tongue was getting tangled trying to pronounce the tongue-twister.

      “Almost,” Martin said, “Wishful Mouthful, with a ‘wish’ and a ‘mouth,’ not a ‘wist’ and a ‘mist.’”

      “Wishful Mouthful,” Jiaying repeated carefully.

      “Close enough. It’s a rhyme from my childhood,” Martin explained. “I used to play a game that, when I stirred up a concoction, I could wish for something.”

      “So, what did you wish for now?”

      “Well, in this version, anyone who drinks their entire glass can make a wish.”

      “Ha! That’s a good trick,” Marchenko said. “I’ll have to use that too.”

      Amy brought her glass to her lips. The drink had a tart fragrance. Martin was right, it was bubbling slightly. Very fine water bubbles were bursting against her mouth. She took a sip. It didn’t taste anything like milk, but instead, it reminded her of something like a fruit juice that had gone sour.

      “I bet this invention of yours will become the national drink somewhere in the world,” Marchenko said.

      “I place my bet on Mongolia,” Francesca said.

      “They drink fermented horse milk there,” Martin said. “Does that mean you don’t like it?”

      “No, it’s not as bad as it looks,” Marchenko said. “If I drink multiple glasses, do I get multiple wishes?”

      “Do I get some of that too?” a female voice asked from the hatch.

      Everyone around the table froze. Valentina’s head had just appeared, coming into the hatch. Nobody answered. Amy looked at the Russian, who had cut her hair. No, shorn was a better description. The new hairstyle did not suit her, but Amy didn’t think that was the goal. Then Amy realized that, since she was the commander, everyone was waiting for her to respond. Should she act as if nothing had happened and invite her to their little party? They could all forget about enjoying the party if she did. No, she didn’t owe Valentina anything.

      “Martin can decide if he wants to share any with you,” Amy said decisively, “but you are definitely not welcome to stay here.”

      “That’s what I figured,” Valentina answered. “It doesn’t bother me. I didn’t come here to party with you. I came to file an official complaint with the commander.”

      “Okay, I’m listening.”

      “I can understand that you’re all angry at me. I probably would be, too, if I were in your position. But you should just get over it and stop these stupid, childish pranks. Changing the shower from cold to hot and back again, making the toilet blow out instead of suction.

      “To put it bluntly, I’m done being the butt of your stupid jokes! If it happens one more time, I’ll solve the problem once and for all. I’ll just smash it to pieces. Then no one will have a shower anymore. How’d you like that? I could do much worse, but I know the stupid jokester’s never going to stand up and take responsibility, so you’ll all just have to suffer.”

      Valentina pulled her head back down and descended the ladder. They heard her stomping away, and then it was quiet.

      “Any of you have any idea what she’s talking about?” Amy asked.

      The others all shook their heads.

      “The toilet was doing what? Blowing out instead of suctioning?” Francesca asked. Then she burst out laughing. “Can you see her sitting on the toilet and flushing and then, whoosh... everything comes up that her predecessor had left behind...”

      “Yes, very funny, Francesca.” Amy had to smile at the image, even though she didn’t like such stupid jokes at all. “Who did it?” she asked.

      Everyone was quiet.

      “Right. Okay, I’ll admit I find it all to be a little bit of satisfying payback, but it’s got to stop. Now. It’s not going to help anything. In the end, Valentina will just carry out her threat. Almost a year without a shower? Can you imagine that?”

      Surprisingly, despite Valentina’s appearance, the rest of the evening was still a lot of fun for everyone. Or maybe it was thanks to Martin’s concoction? They danced, laughed, talked, and sang until far into the New Year’s first morning.

      The year 2050 was looking very promising.
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            February 12, 2050, ILSE

          

        

      

    

    
      The days had grown monotonous, but Amy wasn’t upset by it. She liked everyday life, the routine, even dealing with everyone else’s habits. She didn’t mind listening to Jiaying and Martin and their daily squabbling, and it was interesting to watch Francesca and Marchenko as they gradually rediscovered each other. In addition, every new day brought her a little bit closer to Hayato and Sol.

      While she brushed her teeth, she thought about the plans for the day. The radishes should be ripe in the CELSS, their onboard garden known officially as a Closed Ecological Life Support System. She had to send the weekly report to Mission Control. She had arranged with Martin to do maintenance work on the transmitter for the Deep Space Network. The transmitter’s electronics were located in a service shaft. Whoever was inside the shaft needed someone on the outside to help. Strange that nobody had considered that a weak point when designing ILSE.
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        * * *

      

      Two hours later, Amy had crawled into the shaft herself. It smelled so strongly of used oil that she felt like she couldn’t breathe. Watson, however, confirmed that the oxygen levels were in the normal range. The transmitter’s electronics were located under a cover plate. She loosened the nuts and handed them out to Martin so that she wouldn’t lose them. The acceleration phase of their journey had ended a week ago. In the zero gravity, one of the nuts only needed a little momentum to disappear into the depths of the service duct. But there were also advantages. Quite conveniently, the pocket lamp that she was using to light up the area could be placed in the corner of the entryway, and it would stay there and not fall to the floor.

      Martin was using the electronic manual to describe the circuit boards that she was supposed to check. Amy was surprised by how massive the boards were. They looked like they had been made back in the dawn of electronics.

      “The boards and components are huge,” she said.

      “That’s intentional, due to cosmic radiation,” Martin said. “All the critical units are hardened like that.”

      “Tell me the test points.”

      Amy pulled out the voltmeter from the side pocket of her overalls. The transmitter was still working excellently, but even electronics aged, especially under the conditions of space. This aging could be identified by measuring the decline in the electrical voltage at specific test points over the years. When the values became too low, the components needed to be repaired or replaced before they failed.

      “T1, 27, 4,” Martin said.

      Amy pressed a button on her glasses. Her field of view flickered briefly. She looked at the circuit board. On the left side, a red X floated over a solder point. That was the first test point. She touched it with the tip of the voltage tester. The measured value was automatically transferred to the computer and appeared on Martin’s screen.

      “Can you recheck your ground?”

      Amy put the voltage tester away and looked around. A cable went from her suit to a metal strut member of the shaft. The cable was attached there with a clamp that looked like a small crocodile. She jiggled the clamp and heard how the teeth of the crocodile scraped across the metal.

      “Okay, checked.”

      “Okay, T1, 27, 4 again, please,” Martin said.

      She pressed the voltage tester against the specified point.

      “Better,” Martin said. “If the value had matched the one from before, we would’ve had to replace the board.”

      “Would that be a problem?”

      “More work.”

      “Nice change of pace,” Amy countered.

      “You’re right about that.”

      “T2, 31, 7,” Martin said.

      Amy touched the spot below where the red X was floating. Suddenly the lights flickered. “Was that me?” she asked, shocked.

      “No idea,” Martin answered. “The value was okay. Was there a spark?”

      “No, nothing.”

      “Watson?” Martin called out.

      “One moment... I’m restarting communications and life support.”

      The lights flickered again.

      “Watson, what’s going on?” Martin asked. The calmness that was an intrinsic characteristic of his speaking manner was gone from his voice.

      “Everything is under control,” the AI answered. “There was an over-voltage condition in the communications system, and that also affected life support.”

      “How could that have happened?”

      “I’m guessing the system voltage was automatically decreased until it was too low for the life-support system.”

      “That could be, I guess. Was the drop in voltage caused by our routine maintenance here somehow?”

      “No, Martin, it was not your fault.”

      “That’s reassuring,” Amy said.

      “Should we continue?” Martin asked.

      “Yeah, we should make sure that—”

      The screaming noise of an alarm interrupted them.

      “Watson, report!” Amy yelled.

      “The vital-signs sensor has been triggered.”

      That meant that the biological parameters of one of the crew members were in the critical range. Someone on board was in danger of dying.

      “Watson, location!”

      Why was the AI making it so hard to get information? She would have to have the programmers take a look at that.

      “Landing module,” Watson answered.

      Valentina. For the briefest of moments, Amy was tempted to just stay in the shaft and wait until the vital-signs sensor stopped blaring its warning. The woman deserved it for her betrayal. Wouldn’t it be karma? But she knew that she didn’t have an option. She couldn’t just let Valentina die. The commander—she—had to fulfill her duties.

      “Watson, alert the entire crew and send them to the landing module. We have to help her.”

      “Crew has been alerted.”

      “I’m on my way,” Martin said.

      Now Amy was alone in the shaft. “Watson, can you determine what happened to Valentina?”

      “No, she deactivated all the cameras and microphones in the landing module, Amy. I am receiving only her vital signs. She appears to be close to respiratory arrest.”

      “Can you determine a cause?”

      “The oxygen content in the module is below eight percent.”

      “Man, Watson, why can’t you just give me this information from the start? You’ve got to warn the helpers!”

      “There’s no pressure differential. When they open the airlock, the oxygen content will equalize, do not worry.”

      “Can’t you pump pure oxygen into the module?”

      “I am sorry, but that is only possible manually. The landing module is physically separated from the rest of the ship.”

      “Amy, we’re in front of the airlock now,” Marchenko reported, “but it’s closed and locked from the inside.”

      “Watson, can you override the lock?” Hopefully, Valentina hadn’t also disabled the commander’s authorization. Then they really wouldn’t have any chance of getting to her in time.

      “Only with your authorization,” Watson answered.

      “Authorization granted. How long does Valentina have?”

      “Understood. Lock disengaged. I estimate her brain can survive a maximum of sixty more seconds without oxygen.”

      “Marchenko, you’ve got to hurry!” yelled Amy into the microphone.

      She imagined Marchenko standing, sweating, in front of the airlock’s handwheel. It would take him at least 15 seconds to open the door. Then he’d rush into the room, find Valentina, and pull her as quickly as possible into the gangway to give her medical attention. He’d have 45 seconds for that. Hopefully she hadn’t strapped herself into one of the seats. Amy counted the seconds in her head.

      At 30, Marchenko reported, “The patient is out of danger.”

      He’d done it. He’d saved the woman who had locked his digital consciousness in her data vault so that she could do experiments on it back on Earth.

      Amy was grateful to him. She had lost a crew member three years ago as a commander. Even if Marchenko had put himself in danger at the time, against her commands as the commander, it had still been a loss that could never be made up for. If Valentina had died... she might be a criminal, but she was still a human being.

      “What next?” she asked.

      “I’ve got her on a blanket in the CELSS. When she’s stable, we’ll take her to my cabin.”

      “How long will that be?”

      “Give us ten minutes.”

      “Good, that’s enough time for me to climb out of this hole.”
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        * * *

      

      It was warm and humid in the garden module. Marchenko was kneeling in the narrow center walkway and drying Valentina’s forehead. Her head rested on a folded hand towel, and her eyes were closed. Martin stepped to the side to make room for Amy.

      “How’s she doing?” asked Amy.

      “Some weeds you just can’t kill,” Valentina answered as Marchenko opened his mouth. She had opened her eyes. Her face looked unnaturally pale.

      “As you can hear, the patient’s brain doesn’t seem to have been damaged,” Marchenko said.

      “It was close, though, wasn’t it?” Amy asked.

      “That, I can’t say,” Marchenko answered cautiously. “I’d need to perform some more tests and keep an eye on her to make sure.”

      “You’ll tell me if you need anything, right?”

      “Of course. The first necessity is four strong arms. I’d like to bring Valentina to my cabin. There are too many onlookers here for my tests, and the CELSS is not exactly the optimum environment for a quick recovery.”

      Marchenko’s cabin was in the habitat ring. There was not zero gravity there, so he’d need help to carry and move Valentina.

      “Of course. Martin and Jiaying will help you.”

      “I can get there myself,” Valentina said and raised herself onto her forearms.

      “As a doctor, I’d advise against that. First, let me examine you. Okay?”

      “Whatever you say. I guess you can just drag me there if you want.”

      “Francesca, I want you back in the main part of the ship. We have to figure out what happened here,” Amy said.
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        * * *

      

      “Do you suspect me of something?” asked Francesca, looking at Amy with pursed lips.

      “Why do you think I suspect you of something?”

      “Because you ordered me here to the command center.”

      “No, why would you think that? I was hoping you’d help me with something.”

      “Okay, that makes me feel a little better. I’d never try to take Valentina out in such an underhanded way.”

      “But you still want to kill her?”

      “Not at the moment, no. But if I wanted her to die, I’d go up to her, face to face, and stab a knife in her heart. She should know who she has to thank for it.”

      “That’s very reassuring, Francesca. If you ever have the urge to do that, it’d be great if you’d come and talk to me about it first.”

      “I don’t think I can promise you that, sorry.”

      “I thought so. That’s one reason I wasn’t that unhappy when Valentina barricaded herself in the landing module.”

      “Which almost killed her.”

      “That’s just the problem. It could be some kind of stupid accident, of course, but...”

      “Do you really believe that, Amy?”

      No, I don’t believe it. Not after everything else that’s happened. “We can’t rule it out at least,” she said.

      “So, how can I help you?”

      “Four eyes can see more than two. And as crazy as it sounds after what you’ve just said, I think I can trust you. You’re not the kind to go stab someone in the back, even your worst enemy.”

      “You can count on that.”

      “So, I don’t believe you’re behind these strange incidents.”

      “But you might still have a hand in them, Amy.”

      “I like that you’re not ruling that out. That’s another reason I think we should team up to look into whatever’s going on. Then nobody can accuse me of anything later. So just try to keep a close eye on things, please.”

      “I’ll do that.”
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        * * *

      

      “Watson, we need a detailed summary of all system states around the time of the oxygen drop in the landing module.”

      “For what time period, Amy?”

      She looked at Francesca, who shrugged a shoulder and raised one finger.

      “One hour before the vital-signs sensor alarm went off.”

      “Data from all the systems? That quantity of data will be considerable.”

      “Yes, Watson, we need to rule out all possible causes. There’ve been some bizarre incidents.”

      “I had heard that before, too,” Watson said.

      What kind of answer was that? “And the data?”

      “Oh, one moment, please, I am a little absentminded today.”

      “You’re what?”

      “Absentminded. It is a condition where someone immediately forgets an event that recently occurred.”

      “Yes, I know that condition very well. I just didn’t know an AI could be susceptible to it too, Watson.”

      “I did not know that either.”

      “Then I suggest you provide us with the data and then perform a thorough self-check.”

      “That is a good idea, Amy. However, I would then not be available for approximately twenty minutes.”

      “I think we can manage for that long without you.”

      “Thank you, Amy.”

      She should have thought of this before. Perhaps these strange events had something to do with Watson? Maybe she could look into that without any interference during his self-check.

      “You think he’s—?” Francesca started to ask.

      “Anything’s possible. Maybe it’s not deliberate. Maybe these incidents have something to do with his absentmindedness or whatever it is. The consciousness structures of AIs have been known to become detached, especially under stress.”

      “You mean they can develop schizophrenia, Amy?”

      “Yes, I believe that’s what you’d call it for a human being, at least.”
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        * * *

      

      As promised, Watson had dumped an enormous mountain of data on them. It would take weeks to thoroughly analyze the material.

      “Let’s work backward,” Francesca suggested.

      “Good idea,” Amy said. “You start with the data from the transmitter that I was testing. I’ll follow what was going on with the landing module’s life support system, going backward from the time of the alarm. Maybe our paths will meet somewhere.”

      “That would then point to the cause.”

      “Exactly.”

      Amy filtered the mountain of data for everything that had to do with life support. The oxygen content in the breathing air was measured at ten-minute intervals. That had been deemed sufficient, because it was most improbable that it could change quicker than that. When the alarm had gone off, the oxygen content had dropped to eight percent. That would have been enough to trigger an alarm by itself, but Valentina’s vital-signs sensor had taken precedence. Ten minutes earlier, however, the oxygen content had still been normal. The air in the module must have changed drastically within a very short time window.

      Two mechanisms could produce that result. First, an order to evacuate the air from the module, which could be issued in the event of an emergency. But no such order had been given, and Amy would have had to confirm a request like that. The second mechanism was fire. If the cause of the fire wasn’t known, the most efficient way to extinguish it would be to reduce the oxygen in the air. The life support system would replace the oxygen with nitrogen as quickly as possible.

      And the air in the landing module had contained a large percentage of nitrogen at the time of the alarm. The system must have received a signal from a fire detector. Amy went through the data of the safety systems, in which the fire detectors were integrated. Eight minutes before the alarm, there was an event—a voltage spike.

      “I might have something. Eight minutes before the alarm, an overvoltage condition in the safety system. I remember a similar event when I was checking that circuit board.”

      “No, Amy, it was only five minutes between events. No correlation, unfortunately.”

      “Thanks, Francesca.”

      Something must have happened eight minutes before the alarm. Amy filtered the data for that period time of time. There—something with the low-gain antenna, which was called that because of its lower sensitivity and amplification. It had become oversaturated.

      Part of her task had been checking the high-sensitivity, high-gain antenna. During her testing, the high-gain antenna was deactivated. If someone had wanted to communicate with the outside world at that time, everything would have been routed through the low-gain antenna. But it would need a whole lot more energy for the same task.

      “Watson, I also need the communications log,” she said.

      The AI didn’t answer. Oh yeah, he’s performing that self-check, Amy remembered. “Francesca, I think I’ve got it,” she said.

      “I haven’t found any correlation yet,” Francesca answered. “I don’t think your test had anything to do with the incident.”

      “Not directly,” Amy said, and then she explained to the pilot what she had found. The sudden power demand for the low-gain antenna had caused a voltage spike in the transformer that also supplied power to the fire detector in the landing module. The fire detector had then put out a warning signal as if there had been a fire. The life support system had responded to put out the—nonexistent—fire.

      “So, it was just a string of unfortunate events?” Francesca replied.

      “Looks that way...”

      “Hmmm. You don’t sound convinced, Amy.”

      “There’ve been so many unfortunate events that it makes me skeptical. At the very least, I still want to see the communications log.”

      “Then we’ll have to wait until Watson is up and running again.”

      They waited in silence.
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        * * *

      

      “Watson reporting for duty again,” the AI announced.

      “And did you find anything?”

      “The self-diagnostics were negative.”

      “And the absentmindedness?”

      “No signs of anything like that in the logs. My memory is still infallible.”

      “I’m happy to hear that. But you did report feeling absentminded to me, right?”

      “The only way I can explain that is that the data was definitely there, but it was temporarily unavailable.”

      “Okay, I know that feeling well,” Amy said.

      “Did you find anything in your search?” Watson asked.

      “Not yet. I still need the communications logs from the time in question.”

      “Of course.”

      The file appeared on Amy’s screen. Approximately eight minutes before the alarm, ILSE had made contact with Earth.

      “There was a communications attempt,” Amy said.

      “And?”

      “Watson requested a few books from a library.”

      “That’s part of his authorized activities.”

      “Of course. He didn’t need approval. He’s programmed so that he wants to increase his knowledge all the time.”

      “Then we can’t blame the incident on him.”

      “I don’t think I can go that far yet, Francesca.”

      “You and your damn skepticism! You’re still not convinced that this was just a chain of unfortunate events?”

      “To be honest, no. Because there’s still a problem. The life support system should’ve recognized that there was a person in the landing module. So, it shouldn’t have been allowed to simply remove oxygen from the module.”

      “And what if it determined that the risk from the fire was greater than the risk of decreasing the oxygen?”

      “The life support system’s limited intelligence is not authorized to make such decisions.”

      “And what does it do if it has to act quickly?”

      “It would have to ask someone. Me or Watson.”

      “And? Did it ask either of you?”

      “No, Francesca. Apparently it overstepped its authority.”
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            January 11, 2077, Ishinomaki

          

        

      

    

    
      “I’m sorry to interrupt you, Amy, but you might have been wondering what that rumbling was. It’s my stomach. I completely forgot to get enough to eat on my way here.”

      Arthur moved his legs carefully under the low, flat table. Not only his stomach but also his legs were trying to get his attention. He wasn’t used to sitting on the floor for so long. What he most wanted to do right then was take a short walk to a café.

      “Oh, how rude of me! Of course, you must be starving. If my mother-in-law were still here, she would have piled food on us long, long ago. Should I order us some sushi?”

      “I wouldn’t mind getting outside and stretching my legs a little bit.”

      “Ah, yes, you’re not used to Japanese-style sitting. Well, it’s not very pleasant outside right now, unfortunately, but there’s a family restaurant on the main street.”

      “That sounds great, Amy.”

      “You’d have to excuse me for a moment, I’m afraid, because I’d need to change my clothes. I can’t go out looking like this.”

      “Don’t do anything extra on my account.”

      “Thank you, but my neighbors would find my current outfit improper, I’m afraid. It’d be terribly embarrassing if we were to run into them, and I’d like to avoid the awkwardness.”

      “I understand. Am I presentable as I am?”

      “Don’t worry, Arthur, you’re not from here.”

      “So, the conventions don’t apply to me?”

      “That’s about right,” Amy said.

      “‘About right?’”

      “Well, I could also say that it’s kind of expected of foreigners to act like savages. No one will expect you to know the proper way to conduct yourself. That might sound a little harsh, but it’s not meant in a mean-spirited way. You see it with the children, too, when they don’t behave as expected. Nobody judges them for acting up. They just assume they haven’t learned differently yet. That’s typical Japanese.”

      “Oh my, if only you knew how highly we Frenchmen think of ourselves and our culture!”
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        * * *

      

      Amy returned in an elegant dress patterned in red and black. She had put her hair up. The combination with the house slippers looked rather strange, but she had high-heeled suede boots in one hand and a black umbrella in the other.

      “Shall we?” she asked.

      “Very gladly, Madame,” Arthur answered.

      Amy walked to the door, where she put on her boots. Afterward, she was two inches taller. She put on a thick, solid-black coat and buttoned it closed. Now all she was missing was a sable hat and she could have been mistaken for a Russian.

      Arthur put on his shoes and coat. Amy opened the door and he followed.

      “May I?” he asked as he reached for the door and held it open for her.

      Amy patted her coat pockets. “Gladly, I’ve got the key in my pocket.”

      Arthur let the door close behind them. He held out his left arm to Amy. She linked her arm with his, and they started walking. If anyone had seen them, they might have thought they were a couple. The 29-year age difference wasn’t visible in the misty evening air. It appeared that Arthur was leading his lady straight toward their destination. In fact, however, it was Amy who was guiding him with her right arm that she had linked in his.
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        * * *

      

      The family restaurant was not very far away. They didn’t even need to open the umbrella. It had a large neon sign on the outside. The sign was made of bright kanji characters, the Japanese writing system, which he assumed spelled out the restaurant’s name. Amy guided him to the entrance. It was pleasantly warm inside, and for the first time Arthur realized how cool it had been in Amy’s house. A waiter in black pants and a violet shirt greeted them at the door. It was obvious he already knew Amy. The waiter exchanged a few words with her in Japanese and led the two of them to a table with four chairs.

      Arthur was relieved. He had been afraid he’d have to sit on the floor again. He let Amy chose a seat. She sat with her back toward the entrance, and then he sat facing her. The waiter handed them large, colorfully-printed plastic menus. There were photographs of all the dishes, and the descriptions were in both Japanese and English.

      “People often think that we only eat raw fish here in Japan, but that’s not really true, as you can see.”

      Arthur looked over the menu. It included quite a selection of different cuisines from around the world—burgers and pizza, enchiladas and crêpes.

      “Sol would have had crêpes for every meal, but maybe this is something you can finally settle—crêpes are supposed to be for after a meal, right?”

      “A dessert food, yes.”

      “He would demand crêpes, and we would make him wait. He’d have to sit through the whole meal with us before I’d give them to him. He was so stubborn, but in the end, he got his crêpes.”

      “Consequences are important, that’s what my wife always says. I could never do it. How old is your son now?”

      “He’s 31.”

      “And where is he? What does he do? Did he follow in your footsteps? My son’s a lawyer, something I could never do, but he seems to like it.”

      Amy set her menu down on the table. It wasn’t very bright in the restaurant, but it seemed to him that she had grown pale. She started a reply, then stopped—several times. “Sol is...” she said finally but stopped short yet again.

      “We don’t have to talk about him.”

      “Yes, I do, but not now. Let’s order first and then, while we wait for our food, I’ll tell you more from 2050, as well as I can remember.”

      “Sounds good,” Arthur said.

      “Have you decided on something?”

      “I think I’ll have the strip steak with pepper sauce.”

      “Don’t be surprised if it’s not quite what you expect. The flavors have been adapted to the Japanese palette, of course.”

      “I think you could say the same for restaurants with foreign cuisine in France too.”

      Amy waved to the waiter and ordered their food in Japanese. The waiter bowed and retreated in the direction of the kitchen.

      “He says the food will be ready in about twenty minutes,” Amy said.

      “That’ll be fine.”

      “Good. So, now you know the back story. At the time, we still didn’t know whether the drop in oxygen had been an accident, or if it was an intentional attack. The question seemed to lose importance over time—especially when the drama that happened around Jupiter’s orbit started.”

      Amy stopped to consider for a while, then continued. “Maybe I made a critical error at the time, I’m still not sure about that today, but it’s also possible there was nothing any of us could’ve done to prevent the catastrophe anyway.”
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            June 13, 2050, ILSE

          

        

      

    

    
      Watson had made her a proposal yesterday. Amy had thought about it for the entire night, only to reach the conclusion, come morning, that she needed to ask the crew. Now everyone was floating in the command center. Even Valentina had come, although she stayed off to one side.

      Amy started the fog screen display. A fine mist of tiny water droplets arranged themselves into a transparent curtain, on which a laser created images that looked three dimensional.

      “I want to thank all of you for coming to this meeting, especially Martin and Jiaying, who are currently off-duty. I promise you I won’t go on any longer than necessary.”

      The gas giant, Jupiter, appeared on the fog screen. It was easy to identify due to the Great Red Spot.

      “You all know that, on our way back, we’re not just crossing Jupiter’s orbit like on our way out, but we’ll also have an actual rendezvous with the planet itself. You could definitely call it a coincidence, since Jupiter takes almost twelve years to go around the sun, and we just happen to be crossing its path at the same time.”

      “But don’t get too excited just yet,” Jiaying said. “NASA has planned a whole slew of research tasks for us to perform during this encounter, even though we’re not flying under their command. We’re going to have a very hectic month of work. They seem to think we owe them something.”

      “At least things won’t be boring,” Martin said.

      “If I hear any complaining, I’ll remind you of what you just said, Dear,” Jiaying replied.

      “This encounter will not just bring a lot of work, but also the chance for a bonus,” Amy said.

      “Another visit to Io?” Martin asked.

      Their first visit to the volcanic moon that orbited Jupiter still lingered in their minds because of what happened, or rather, despite what happened—Jiaying had hijacked the ship under duress.

      “No,” Amy said. “I mean a real bonus.” She gave a dramatic pause. “We could cut our trip short and be home almost two months earlier.”

      “I think I can guess what you’re thinking,” Martin said.

      “Then why didn’t you suggest it?” Jiaying asked him.

      Amy ignored their comments. “Watson brought up the plan to me just yesterday. He seems to have worked it out very thoroughly, but I decided we should make the final decision on this together. The idea is to use the planet’s gravity as a counterweight and accelerate our velocity.”

      “A gravity-assist maneuver using Jupiter. Why not?” Marchenko said.

      “There are also arguments against it,” Amy continued. “The maneuver is by no means without risk. We would come very close to the planet, and not only close to it, but also to its radiation belt, which is extremely intense. And then, at the end of the trip, we would have to get rid of the excess energy we added, otherwise we wouldn’t make it into orbit around Earth.”

      “Couldn’t we simply perform some braking maneuvers?” Marchenko asked.

      “Our propulsion system couldn’t handle that. We calculated our acceleration phase after our departure from Saturn so that we’d reach Earth with a small margin of safety. But the margin isn’t big enough that it could completely compensate for the added energy of a swing-by maneuver.”

      “Since you’re asking us, I assume you’ve already got a solution in mind,” Martin said.

      “That’s a smart observation,” Amy answered. “Yes, we could decelerate to the necessary velocity with two similar maneuvers using Earth and Venus.”

      “Wouldn’t that add any time we might gain?” Martin asked.

      “Watson calculated it all out,” Amy said. “We still have six months to Earth. With the proposed maneuvers, we could shave off between two and six weeks.”

      “What does that depend on? Getting home two weeks earlier doesn’t seem worth the risk to me,” Martin said.

      “How much time we save depends on how well we execute the maneuvers. The closer we dare get to Jupiter, the more speed we can gain.”

      “But the danger would also increase,” Jiaying clarified.

      “Yes, that’s the dilemma,” Amy said.

      “So, what does Watson consider to be a good compromise?”

      Everyone turned to look at Valentina, who’d joined in on the conversation for the first time.

      “The AI thinks a reasonable trajectory would save us a total of four weeks,” Amy said.

      “That would still be one-sixth of the remaining flight time. I’d be in favor of it. The sooner I can be rid of all of you, the better, and the sooner we can start with our experiments on Marchenko,” Valentina said.

      Amy glanced at Francesca and gave her a warning look as a precaution. Why did Valentina still feel like she had to provoke everyone? Was it because they all excluded her from everything else?

      But Valentina did have a point... four weeks was a long time. Amy could wrap her arms around her son and husband one month earlier. That was no small thing. She was ready to implement Watson’s proposal immediately.

      “The risks that you mentioned,” Marchenko said. “Can we minimize them somehow? Medically, the radiation belt gives me the most concern. Our active shielding is not designed for it.”

      “We could spend a few days in the protective chamber,” Jiaying suggested.

      In the central section of ILSE there was a small area with additional shielding from large water containers.

      “That would seem to be the minimum we should do,” Marchenko said. “But for that time, we’d have to do without our cabins.”

      “We can manage without some comfort for a limited time,” Martin said.

      “We also only have gravity in our cabins in the habitat ring. It wouldn’t be good for our bones,” Marchenko said.

      “Then we’ll do even more exercise.”

      “I’ll be sure to remind you that you said that too, Martin,” Jiaying said, smiling.

      “So, apart from the additional radiation exposure, what are the other risks?” the doctor asked.

      “Any encounter with a celestial body presents chances and risks. Jupiter weighs as much as three hundred and eighteen Earths and two-and-a-half times as much as all the other planets in our solar system combined. It’s a real monster. It could take us in its claws and never let us go, or it could grasp us and throw us in some direction where we’d never be able to find Earth, ever again. Jupiter’s already done that with much larger chunks of rock than us.”

      “You expressed that very poetically, Amy, but Jupiter is not some mythical creature,” Martin said. “It’s a giant gas ball with known physical properties. If Watson calculated a route based on those properties, the risk that something would go wrong should be zero.”

      “Well, that would require us to execute the plan without making any mistakes,” Amy said. “You’re forgetting the human factor. We’ve already seen plenty of those problems. Remember when we nearly shot past Saturn in our first expedition, because the DFDs didn’t want to start?”

      Martin nodded. “Of course. That’s why we don’t want to choose the maximum solution, but instead, a route that will give us a little leeway, so we can still change course in time if there are any problems. Watson, have you included the occurrence of mistakes and problems in your planning?”

      “The middle solution was designed with a high error rate,” Watson said.

      “So, your planning assumes that ILSE’s systems will fail, or people will make mistakes operating them?” Martin asked.

      “Correct. I assumed an average error rate that was twice as high as previous ILSE missions.”

      “So, we can make twice as many mistakes as before?” Valentina asked, then laughed.

      “I would not recommend that. Every error will prolong our flight time. Calculating with worst-case assumptions would even make us arrive two months later than currently planned. But we would still safely reach the Earth. According to my calculations, the likelihood of this scenario happening is below five percent.”

      “And how high is the risk that we’d completely miss the Earth?” Jiaying asked.

      “Around 0.03 percent.”

      “Thank you, Watson,” Amy said.

      After a moment, Amy continued. “You’ve heard the AI and know the risks. You also probably realize I’m a bit biased in this decision. You know I have a child and husband waiting for me at home. So, I would gladly pull any strings I could to get home to them sooner, if possible. However, I’m going to leave the decision up to you. You have five votes, so a majority would be three. Do you want to vote in secret?”

      Everyone shook their heads.

      “Okay, then I’ll call the vote. Say ‘aye’ if you want to try to reach Earth sooner.”

      The whole crew said “aye” at once—even Valentina was in favor.

      “Unanimously approved. No need to ask for the ‘nays,’ I guess,” Amy said. “Watson, please prepare for the gravity-assist maneuver around Jupiter.”

      “Confirmed,” Watson said.

      “Uh, Watson?”

      “Yes, Martin?”

      “What made you think of this idea in the first place?”

      “I... I don’t know.”
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            June 20, 2050, ILSE

          

        

      

    

    
      Jupiter is a fascinating planet. They were still far enough away from it that there was no radiation danger. At the start of each new shift, Amy looked at the planet. It always looked larger than during her last shift, and it was racing on its orbital path toward the point they would intersect in ten days.

      Jupiter covers 13 kilometers every second. It continues forward on its orbit incessantly, inexorably. If something went wrong in their precisely calculated rendezvous, it would be hard to predict what would happen to ILSE. The ship would be like a pebble that someone had placed on a railroad track in front of an oncoming freight train. If the pebble were to be struck by the wheels of the train, depending on the exact positioning it might be flung to one side or the other, in a specific direction and at a high velocity—or it might be crushed into dust.

      A cold shiver crept up Amy’s back. No, there was no reason to worry. Watson knew all the properties and characteristics of both the planet and the ship. He had calculated their course perfectly. The risk of something going wrong was as close to zero as possible.

      Amy zoomed in on the planet’s disk-shaped image on the screen. All of ILSE’s instruments had been tightly focused on Jupiter for days. Even now, there’s so much we don’t know about the ‘King of the solar system,’ she thought. Jupiter did not have a friendly face like the moon. It was impossible to make out any solid features on the planet because of the clouds that shroud it. Everything that they could see was part of the 30-mile-thick blanket of clouds that is separated into dark and light stripes, into dark belts and light zones that rotate continuously around the planet’s axis at different speeds.

      And, as if that weren’t enough, at the junctures between these stripes there are especially fast currents—called jets by astronomers—in which the atmospheric gases swirl, sometimes to the left and sometimes to the right. It was as if someone was stirring their coffee in a cup with several spoons at the same time, at different speeds, and sometimes in opposite directions. There was an unimaginable amount of chaotic motion in the planet’s atmosphere, which would also spin out numerous storms winding around the planet and lined up in one of its belts like pearls on a chain. If ILSE were to come close to any of those storms, the consequences would be practically impossible to predict. The gases are moving there at up to 375 miles per hour—any Earthly hurricane would seem like a gentle breeze in comparison.

      But she really didn’t need to be worrying herself with such thoughts. There was nobody on board that could calculate a swing-by maneuver more accurately than Watson. Simple high-school physics wouldn’t be enough, because it involved a three-body problem—spaceship, planet, and the sun all have to be considered. Added to that were initial conditions like the current trajectory of ILSE and the position of their destination, the Earth, as a function of the acceleration gained from the maneuver.

      Nevertheless, it gave her an uneasy feeling to be racing toward this gigantic planet. Amy felt like she was on a roller-coaster. The car appeared ready to plunge into the abyss, and then suddenly it was whipped around a curve, and everything was good again for a moment. The track designer had calculated everything precisely, she assumed, but that still didn’t mean that she wouldn’t be scared.

      At the moment, it seemed that they were headed straight toward the planet. In reality, they would pass just behind Jupiter on its orbit. However, since Jupiter was also moving, and it wouldn’t be in the same position as it was now, a collision still seemed imminent. Amy tried to come up with a reassuring analogy. Perhaps something like an express train and a bicyclist, both of which were in sight of the same train crossing. The bicyclist wanted to cross shortly after the train so that he could use some of its wind to bicycle faster. If you didn’t know exactly how fast the bicycle and train were going, you might be afraid of a collision. But ILSE, the bicycle, had changed its route so that it would go through the crossing without a problem.

      “Amy?”

      “Yes, Watson?”

      “I have the results of the review of my calculations from Mission Control.”

      “Please send them to my screen.”

      Amy scanned over the comments. The most important was at the very top. Mission Control considered everything feasible and precisely calculated. The experts, however, suggested increasing the minimum distance to Jupiter by one-tenth.

      “What do you think of their suggestion, Watson?”

      “One-tenth only sounds like a small amount,” the AI answered.

      “But?”

      “The change in distance to Jupiter is not directly proportional to the change in velocity.”

      “You mean we’d lose more than one-tenth in velocity?”

      “Exactly,” Watson answered.

      Amy read through all the comments. The recommendation was purely a safety measure that was not based on any actual fears. It was simply intended to provide more room for any potential mistakes. Amy felt torn, but in the end, reason and safety won out. She did not want to be forever blamed for anything going wrong.

      “Watson, we will implement the recommendation from Mission Control,” she said.
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            June 27, 2050, ILSE

          

        

      

    

    
      Marchenko had given the signal this morning. From his medical point of view, it was necessary to spend the next six days in the hole. The ‘hole’ was a cube-shaped section of the central module, approximately two and a half meters on each side, surrounded on the outside by water tanks that would provide good shielding from the intense radiation. It was designed, in fact, for solar flares, but it would also allow them to ride out the relatively long stay within Jupiter’s magnetosphere.

      All work in the ship would be suspended except for taking turns in the command module, which had to be manned around the clock. Amy was interested to see how a week in close quarters with each other would affect the crew’s mood. Valentina had adamantly rejected the arrangements in the hole. She claimed that her father’s medical technology and equipment would keep her protected from the radiation.

      Each crew member had one wall within the cube. A sleeping bag was fastened to each wall. After crawling into their sleeping bags, they could use straps provided for their arms, legs, and torso to keep themselves from floating away. It wasn’t especially comfortable, however, even after Marchenko had distributed earplugs to everyone. They would lose their everyday routines for six days. Except for their shifts in the command module—and short trips to the WHC—they would have no private space.

      At the end of the evening shift, Amy met Martin in the workshop, which was located next to the hole in the direction of the command module. “Anything to report?” she asked him.

      The previous crew member on duty would have had to enter all events in the logbook anyway, but she liked to hear things directly from other people when she could.

      “No, not really,” Martin answered.

      “Not really?”

      “Nothing that would merit an entry in the logbook, at least.”

      “You know that everything—”

      “Yeah, I know, all observations belong in the logbook,” Martin said. He sounded irritated.

      “But you said, ‘not really.’ What did you mean?”

      “It was only a feeling, not an observation, not a fact.”

      “Can you explain a little more?”

      “Have you ever had a dream where you’re racing toward something and you know that you have to slow down, and you just can’t do it, even though all you need to do is step on the brake pedal?”

      “Sure, or something similar, at least,” Amy said.

      “I just finished eight hours of watching our rush toward Jupiter, and the whole time I had the exact same feeling as in that dream.”

      “We’ll be crossing its orbit right behind the planet, we’re not going to hit it,” Amy said.

      “I know. That’s also why I told you it was just a crazy feeling.”

      “I think it’s good you told me, Martin. I’ll admit I don’t know what the right course of action is for a feeling like that.”

      “I’m still not sure either,” Martin replied.

      “I assume Watson has calculated everything correctly, meaning there’s no risk of a collision. But hurtling like this toward Jupiter makes me a bit anxious, too. I think I’ll recheck the measurements myself tomorrow. Do you want to help? I’ve got the first shift.”

      “Okay, I’ll help. Thank you.”
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            June 28, 2050, ILSE

          

        

      

    

    
      “Here I am,” Martin said.

      Amy turned red. She had completely forgotten what she had arranged with Martin—that they would check the flight path of ILSE today. The night had been very exhausting, as expected. She was no longer used to sleeping in a room with so many other people. Marchenko’s special earplugs had helped mask the whispering of the others, but the constant restlessness had nevertheless been contagious. If she wasn’t careful, she’d probably fall asleep during her shift. So, Martin coming here could be a bit of luck for her.

      “I’m sorry,” Amy said, “I completely forgot you were coming.”

      “Should I come back later?”

      “No, Martin, stay. I’ve got nothing else to do but watch the ship fly itself.”

      “Nevertheless, I think it’s good we have these shifts in the command capsule, if, for nothing else, to get away from the stuffiness in the hole for a while.”

      “I’ve got to agree with you, unfortunately. Did you have any idea on how we should do this?”

      “We could determine our position manually with Startracker a few times and calculate our actual course from that,” Martin suggested.

      “But what if Startracker is not calibrated, and we end up with a false trajectory?”

      “Right. So, we’ll also check its values with COAS.”

      “I remember that... Crewman Optical Alignment Sight, right?  You used it just last November to figure out that something had affected our course.”

      “That had been the Marchenko AI’s idea, but I did all the manual work.”

      “That sounds like a good plan. If we repeat it seven times before the end of the shift, would we have enough data to come to meaningful conclusions?”

      “That depends on the error spread of the individual measurements. There’s only a minimal difference between success and disaster. But we’d be able to tell if we were completely off the mark or not.”

      So, Martin’s idea still wouldn’t give them total freedom from worry. But could anyone ever really be free of anxiety when they were trapped in a tin can, alone except for a small group of co-travelers, on a journey out in the vastness of space?
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        * * *

      

      “Are you in position?” Amy asked.

      The COAS was located in the garden module, the CELSS. Of course, it usually sat in a box in the workshop, but Martin had mounted it to a special mini-porthole in the CELSS. The unit was a kind of telescope with an angled eyepiece, the same as the ones that had flown with the very first manned NASA missions. It had a purely analog operation and was therefore extremely reliable, but not as precise as Startracker.

      “Starting the observation now,” Martin said.

      “Good, then I’ll also start recording the Startracker values.”

      “I’ll read out three values to you at the same time. Please write them down. Then we can calculate ILSE’s position from that.”

      Martin looked into the eyepiece. He saw a bright star and a cross. Now he had to align the device so that both objects overlapped each other correctly. Which way do I need to go? he thought, turning the knobs on the side to figure it out. When the objects were aligned he stopped, read the three numbers on the mini-display, and then repeated them to Amy.

      “Recorded,” she said.

      “I’m going to give you another set. Then we’ll use the averages.”

      “Understood.”
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        * * *

      

      Martin came floating back into the command module.

      “I saved the values in a text file,” Amy said.

      “Good. The last time, Marchenko did the evaluation. There must be a calculator tool somewhere in the system that could convert the values into our position.”

      “I’ll see if I can find it.” Amy was about to ask Watson, but then decided to look through the program folder herself. As she looked, she asked herself why she didn’t want the AI to do this task. Did she not trust Watson? Maybe she didn’t want to offend him, since they were double-checking his trajectory calculations.

      “Aren’t we missing some data to be able to calculate our position from the COAS values?” she asked.

      “I asked Marchenko the same thing. The answer he gave was quite simple. We’re moving with all of the other planets in the ecliptic, which fixes our position to a plane.”

      “Okay, that’s logical,” Amy said. “A little more thought and I could have probably come up with that, too.”

      “Did you find the calculator tool? I could look in the COAS manual if necessary. And we could do the conversion by hand if our digital methods are going to fail us completely.”

      Amy scrolled over the screen. There was the program. “Found it. Give me a moment. I’ve got to load the data.”

      “Good, my mental arithmetic is somewhat rusty.”

      “No need, Martin. The results are already here.”

      Amy noted the values and switched to the Startracker display. “The agreement is very good,” she said. “Deviation below 0.8 degrees.”

      “That means Startracker is working. You think we can do without the COAS measurement next time?”

      “Well, we’ve got plenty of time, and we’d probably be a little more sure of the results if we do those measurements too, but I don’t want to tell you how to use your free time, Martin. Maybe you’d rather get some rest.”

      “I doubt I’d get any rest in the hole anyway.”
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        * * *

      

      Finally, a good seven hours later, they had enough measurements to be able to calculate a route.

      “Let’s use the regression software and compare the calculated path with the planned route,” Martin suggested.

      It would have been much simpler to give the values to Watson and have him do the calculations.

      Did Martin not trust him for some reason? Amy didn’t want to ask. “I’ll look for the program,” she answered instead. This software was designed to find the closest-fitting curve to a series of points. Amy started the program and entered the calculated values. The software needed only a few seconds to spit out a formula.

      Amy showed the result to Martin. He tilted his head. “I’m afraid the error interval is too large,” he said.

      “Let’s try it,” Amy responded.

      She started the navigation software. It was possible, through the use of a sub-menu, to enter made-up flight plans using their mathematical formula. She entered the numbers and double-checked that everything had been transferred correctly. Then she let the program calculate the curve. Three lines appeared on the screen—one described the most likely result, and two showed the minimum and maximum results. The three curves weren’t parallel. The closer they came to Jupiter, the farther they drifted apart.

      Amy overlaid the route planned by Watson. “Do you see this?” she asked.

      She shifted the displayed image so that it gradually approached Jupiter. Martin came closer and looked at the screen with squinted eyes.

      The middle line intersected the giant planet right in the center. “Hmm,” Martin said. “That’s the most likely route that we’re currently on.”

      “At least according to our measurements, which aren’t free from errors.”

      The minimum route overshot Jupiter’s orbit in front of the planet. If they followed that path, the ship would lose, instead of gain, velocity.

      The maximum route, following the other edge of the error interval, intersected Jupiter’s orbit behind the planet. If that reflected their real situation, they would accelerate, but not as much as calculated before.

      The most likely path was leading them straight into a catastrophe.

      “And what do we do now?” Martin asked.

      “We know as much as we did before,” Amy said. “Just because a collision is right in the middle of the error interval still doesn’t mean that it has to, or is going to, happen.”

      “I know,” Martin replied. “But I still don’t find that at all reassuring.”

      “Maybe the COAS has a systematic error that shifted all its values in a certain direction. That’s something we can’t know for sure, and we also couldn’t check for it.”

      “Yes, I realize that,” Martin said.

      “It was a mistake to think that we could get rid of this uneasy feeling with just one measurement. Instead, we seem to have made it worse.”

      “I suggest we don’t tell the others anything about this,” Martin said.

      “I agree,” Amy replied.
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            June 29, 2050, ILSE

          

        

      

    

    
      Jupiter is gigantic. All the measuring instruments were working as quickly as they could. No other human spaceship would be coming as close to this planet as ILSE any time soon. Hour by hour, however, Amy felt more and more relieved, because, as they came closer, it became clear that ILSE was not headed straight toward the heart of the planet. There was still some uncertainty, but they seemed to be on a path that crossed Jupiter’s path shortly after the giant planet had cleared their intersecting point. The ‘train’ would have gone by, so the ‘bicyclist’ would be able to continue on his way without worry.

      She had made sure to schedule her shift for the most critical times. She was the commander, after all. Yet there still wasn’t anything for her to do. The tremendous force of gravity from Jupiter, the greatest of the Roman gods, was doing all the work. It was trying to tear ILSE from its trajectory, to grab it and swallow it up. But the ship was moving too fast for that. It would slip through Jupiter’s fingers, even as strong as they were—the laws of physics guaranteed it, and there was nothing the god could do about it. But their ship wasn’t just going to escape Jupiter’s clutches, it would also use Jupiter’s pull to accelerate itself. That was their objective.

      At the moment Amy felt especially small. She was merely an atom in the latticework of a tiny stone. There was nothing she needed to do, not so much as a single button that required her to press it. Everything she could do had already been done when she explicitly gave the command for the ship to follow this trajectory.

      Her previous worry had apparently been misplaced. ILSE was clearly no longer headed straight toward the planet. There was open space in front of them. Unnoticeable to its passengers, Jupiter’s gravity was forcing the ship onto a curve with an opening angle of at least 65 degrees.

      Amy tried to imagine having to make such a sharp turn with a motorcycle. She’d have to lean deep into the curve. Here, there was nothing for her to do—quite the opposite, in fact, as any action might be dangerous. Zero gravity would be maintained, but there would have to be a few secondary effects. For safety’s sake, she had tied everything down that wasn’t already bolted down. Amy took out a pair of pliers from her pocket and let it float in the air next to her. Watching the object, she should be able to tell whether the expected Coriolis force actually occurs. She wasn’t able to detect anything yet. The pliers remained fixed in place.

      Suddenly, the pliers whooshed by her. Amy’s eyes opened wide and reflexively snatched them out of the air. Then she realized that she was moving too. Up and down had switched their orientation. Amy was tumbling head over heels. “Watson, what’s going on?” she called. From the direction that was just then downward, she heard shouts and screaming from the hole.

      “I... I don’t know.”

      Did Watson just stutter? What was wrong with him, and what the hell was happening to the ship? “Watson, status report!” she ordered.

      The AI didn’t answer. Everything was spinning around her. Amy had to get her bearings. The control panel was to her left. She crawled on hands and knees in case there was any turbulence. She pressed a few buttons on the control panel, but the screen was locked.

      “Watson? Report!” She tried to shout with authority but could not prevent a pleading undertone.

      Finally, the AI responded! “I’m sorry, Amy.”

      “Watson, what’s going on?”

      “I no longer have control of any of the systems.”

      “What? How can that be? I’m the only one with that kind of authority.”

      “I do not know. I am still running tests, but my capabilities have been limited.”

      “What do you know?”

      “The positioning jets have fired, and ILSE has rotated 540 degrees.”

      “One-and-a-half times around its axis?”

      Suddenly a tremendous droning sound filled the ship. Amy knew that noise. It was the DFDs, the main engines. Because ILSE had turned one-and-a-half times around its axis, they were now pointing in the direction they were moving.

      Marchenko appeared out of the hatch. He came climbing down the ladder, instead of floating. Just that fact showed something had gone seriously wrong. “What’s going on?” he asked.

      “We’re braking,” Amy said.

      Suddenly there was up and down again. At first that felt reassuring, but it would not be a good thing if the engines fired for too long. If the ship slowed down too much, they would no longer be able to escape the clutches of the Roman god. Then they would be trapped in orbit around Jupiter, or worse.

      “I noticed,” Marchenko said. “Why?”

      Because the engines fired, Amy thought. She didn’t know anymore, either. What happened? Did Watson have something to do with it? “Dimitri, it’s totally unclear what the reason is. Watson said he has no access to the control systems and is analyzing the situation.”

      Now Valentina came into the control module too.

      “Before you ask, Valentina, nobody knows why the ship is braking.”

      She came up to Amy and glanced at the screen, Amy following her glance. The screen was displaying the ship’s basic data. Everything seemed normal.

      “We’ve lost control of the ship,” Marchenko said.

      “I can see that. What’s going on with Watson?” Valentina asked.

      “It’s not going any better with him.”

      The Russian stood there with her hands on her hips. “This isn’t some kind of dumb trick you’re trying to play, is it?” she asked.

      Amy flashed hot and then cold. How could she say something like that in this situation? “I would also like to get home to my family as quickly as possible,” she answered quietly.

      “Maybe the Marchenko AI could help? The one you’ve got locked away in your data vault,” Marchenko said. “You all told me that he’d controlled the ship almost single-handedly before, and perhaps he’s cleverer than Watson.”

      “You’d all like that, wouldn’t you? This is all just a big pile of nonsense, just to get me to voluntarily hand over my treasure to you. I’m not going to fall for it!” Valentina said, climbing back up the ladder.

      Good, at least she won’t be in the way anymore. She could think whatever she wanted. But could the Marchenko AI actually help Watson in this instance? “Watson, a question.”

      “Yes, Amy?”

      “You worked with the Marchenko AI before. Is there any basis for the idea that it could help you now in analyzing our current situation?”

      “I doubt it,” Watson answered. “Some mechanism appears to be blocking all authorized users from the control systems. It is as if someone on the inside seized all authority. But that is a poor comparison.”

      “How so?”

      “There is no inside and outside. There are only specific authorizations that are required to execute certain functions. All authorizations for the control system were deleted,” Watson explained.

      “But the control system is obviously giving commands to the propulsion system. So, someone must have the authorization to do that.”

      “That is a paradox,” Watson responded.

      “What if someone or something just took away the authorization for all of us to view the list of authorizations for the control system?” Martin asked, having just come into the command center.

      Jiaying came in behind Martin. “We couldn’t stand waiting in the hole any longer,” she said.

      “I think what you just said, Martin, might be important,” Watson said. “I will perform a careful check of any changes to authorizations. There would have to be a hidden user who changed the authorizations. Maybe I can find evidence to support that theory. It is a good thing that I do not have to share the resources of the ship’s computer with the Marchenko AI.”

      “I’m afraid Valentina wouldn’t permit that,” Amy said.
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        * * *

      

      The main engines continued to burn.

      “Watson, we need a prediction of our future trajectory right away. Where will we be going when the engines finally stop braking?”

      “One moment, Amy.”

      A solid red circle representing Jupiter appeared on her screen. A green dot, ILSE, was moving around it. Several lines extended away from the green dot. The first line led away from the planet and toward the sun. There followed lines that wound around Jupiter. They formed elongated ellipses, then ovals and circles. Finally, at some point, they became spirals that got closer and closer to Jupiter. Amy felt cold looking at the lines. They were death spirals because, at their end, their ship would be crushed and ripped apart by Jupiter’s forces.

      “Thank you, Watson... but these are rather alarming,” said Amy.

      “You can select the individual lines, and it will display the exact time that the engine would need to stop burning for us to fly on that trajectory.”

      How practical. Watson had created an interactive map of their shared fate. “Thank you, Watson,” Amy said.

      She tapped on the last line that led away from Jupiter—11:17 system time, she read and panicked, because it was already 10:43. Then she noticed the date display showed tomorrow’s date. If the DFDs stopped by tomorrow morning at the latest, they could still escape Jupiter’s clutches. There was at least one piece of luck in the unfortunate turn of events. The braking effect wasn’t as significant as it could have been, because the DFDs had started at the point of their trajectory closest to the planet, not at a distance farther away.

      Amy looked at the graphics on the screen. If the engines continued to brake tomorrow morning, they would enter an orbit around Jupiter. That would delay their return to Earth, but it wouldn’t be the end of the world. If they could regain control of the ship in time, they would be able to leave Jupiter without a problem. Their journey would be longer, but they would all survive.

      It was difficult to determine when a circular orbit would become a death spiral. The ship needed an absolute minimum velocity to orbit Jupiter without crashing into it. If the engines continued to brake until ILSE was moving too slowly, they would suffer the fate of all objects that had too little energy to orbit their planet or the sun. They would crash into the planet at a predictable time.

      Thanks to the simple, interactive map generated by Watson, Amy could even determine the time they would crash into Jupiter. What was more interesting to her, however, was the time and date that marked their crucial point of no return, the time after which their ship could not be saved if they could not regain control of the ship and stop the engines. Amy tapped on the last circular orbit and read the details. July 1, 2050, 19:45.

      Amy reached for the microphone and turned it on.

      “Attention, this is an important announcement for the crew of ILSE,” she said. “We have two days and approximately nine hours to regain control of the ship and make it ours again. We don’t know what is blocking access to the engines, but we’re going to find it, correct the problem, and resume our journey to Earth as planned, I promise you.”
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            January 11, 2077, Ishinomaki

          

        

      

    

    
      “That was the first promise I made as a commander that I couldn’t keep,” Amy explained.

      Arthur looked at his plate. It was empty, which surprised him because he couldn’t remember having eaten even a single bite. But his stomach confirmed what he saw on his plate—he was no longer hungry. He pushed his plate toward the center of the table.

      Amy had barely touched any of her food, but that wasn’t surprising. She’d been talking the entire time.

      “Should I perhaps tell you a story now so that you can have a chance to eat something, too?” he asked.

      “Thanks, but that’s not necessary. I’m not that hungry.”

      Amy also pushed her plate toward the center of the table. Then she waved at the waiter. “Would you like some coffee, maybe? It’s quite good here. French-style. They have one of those expensive Italian coffee machines.”

      “Very much, strong and black, no sugar,” he answered.

      “That’s what I would have guessed.”

      The waiter was already standing next to their table and waiting patiently without saying anything. Finally, Amy gave him their order in Japanese, and he hurried off in the direction of the kitchen.

      “While we’re waiting for the coffee, I’d better continue my report,” Amy said. “I already said that on that 29th of June 27 years ago I broke my first promise as a commander. It was foolish of me to promise anything in a situation as confusing as that, but I did. I thought I could boost my crew’s morale, but that turned out not to be necessary. It just made things even more confusing. Nothing keeps a crew in line in tragic situations better than chaotic events crashing down unexpectedly one after the other. The next day began like the one before it ended—Martin delivered a surprising message.”
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            June 30, 2050, ILSE

          

        

      

    

    
      Someone touched her softly on the shoulder. Amy startled awake and sat up straight at once. She must have fallen asleep in front of the screen. Since yesterday she had given up going to the hole. They were now so close to Jupiter that the radiation belts did not have a significant effect on them. ILSE’s active shielding could handle deflecting the current radiation load.

      It was Martin. “Amy?”

      “Yes? Sorry, I must’ve fallen asleep,” she said.

      “Have you been sitting here since yesterday?” Martin asked.

      “Me? No, I don’t think so.”

      “You were wearing the same things yesterday.”

      “Oh. Wow, you’re right. How did you notice? Do I smell?”

      “I don’t smell anything. I was just testing my theory that you spent the night here. Think about it. We need a rested and alert commander, not an overtired wreck.”

      “I appreciate your concern. I will get some rest. It appears that there’s nothing we can do right now anyway.”

      “I’m not positive, but I might have something interesting,” Martin said. “Maybe you could look at what I have before you lie down.”

      “What do you have?”

      “I’m helping Jiaying and Francesca with all the scientific tasks.”

      “You’re all continuing that work even with this looming catastrophe?”

      “It’s a good distraction, and then at least our time here would have some significance. I’m also hoping that Watson will find a way out.”

      “Me too, me too.” Amy yawned. She needed a few hours of sound sleep. “What did you want to show me?” she asked.

      “Just a minute.” Martin held out a tablet with measurement plots on it. Amy saw lines that looked like a pretzel wrapping around a central object.

      “Umm...”

      “These are magnetic field lines. Jupiter has a very strong magnetic field, and we still don’t know exactly how it’s created. It’s up to twenty times stronger than the magnetic field around Earth. The peculiar thing here, though, is not the lines, but their change over time. I extrapolated that change for a certain point in the field in another plot.”

      Martin swiped the tablet’s screen until a new plot was displayed. It appeared to consist of a superposition of sine waves, an endless sequence of peaks and valleys.

      “The oscillations are sinusoidal?” asked the commander.

      “That alone would be an important discovery that would make the astrophysicists at home very happy,” Martin said.

      “You mean there’s something else?” Amy yawned again. She probably shouldn’t have asked the question. She wasn’t sure how much more physics she could handle at that moment. But Martin seemed so excited, she didn’t want to disappoint him.

      “You could say that. You see how the peaks are not always the same height, and how the valleys are not always the same depth. The amplitudes of the curves are variable.”

      “And you figured out what’s causing that?”

      Martin smiled.

      She was on the right track.

      “I tried to figure out a pattern. If these changes are caused by some natural process that’s constantly changing the magnetic field’s intensity, then there must be some law, some formula that I could use to predict the intensity over time. I would have to set up a formula, then retake the measurements, and if the results of my formula matched the measurements, then my formula couldn’t be completely wrong.”

      “So, what formula is causing the changes?”

      “None.”

      Amy was caught off guard. Martin was telling her that he failed, but he seemed to be excited about the result, nonetheless. What did that mean?

      “No need to look at me so doubtfully, Amy,” he said, “there is no formula that can predict the time progression of the magnitude at a point in these magnetic field measurements.”

      “So, the reverse conclusion would be that there is no physical process causing these changes,” Amy said.

      “Almost. We could also be dealing with totally random values. There is some amount of chance in physics—radioactive decay, for instance. I would be surprised to find chance at work here, and offhand I can’t think of any mechanism for chance to come into play here, but it is at least not impossible.”

      “So, what you’re trying to tell me is that chance has just as little to do here as your formulas, is that right?”

      “That’s it. We can use mathematical methods to determine whether a sequence of values is purely random or not. If chance is at work, that can be detected by the lack of any information. Whether you roll a 1 or a 6 has no cause and also says nothing about the die or your throw. It’s chance.”

      “And if you can prove that there’s information in a series of values, those values cannot be random.”

      “That’s what we did, together, that is, Jiaying, Francesca, and I. We can show that the way that the magnetic field in our vicinity is changing contains a lot of information.”

      “A lot?”

      “There are languages, like Morse code, for example, that are optimized to transmit as much information as possible using the fewest number of characters possible. That is useful for sending messages in Morse code.”

      “So, someone is sending Morse code messages with the help of Jupiter’s magnetic field?” Amy asked.

      Little by little, Martin’s new discovery was making Amy feel more and more uneasy. Shouldn’t someone else have already discovered this long ago? They weren’t the first visitors to Jupiter’s orbit.

      “I was just using that as an example. It’s not Morse code.”

      “So, you’ve already decoded it?”

      “It wasn’t too difficult. It’s based on the numerical values of the Sommerfeld fine-structure constant.”

      “Well, you still had to think to try that first,” Amy said.

      “We just tried all the natural constants that we could think of, starting with pi first. Our assumption was, if somebody wanted to communicate with aliens, first he would have to find a common base, and what would be better for that than a universal constant?”

      “This is all starting to make my head spin,” Amy said.

      “Then you better hold on, because I’m not done yet.”

      Amy reclined the back of her seat so that she’d be in a more comfortable position for listening.

      “The code uses base ten as its base system, which is what we also use, probably because we evolved with ten fingers. Maybe it’s just a coincidence, but for aliens or other lifeforms, there’s no specific reason to use it—it could have just as easily been a base seven or even a binary system.”

      “Maybe they wanted to make the decoding easier for us?”

      “I don’t want to speculate. I’m just stating the facts. So, good, we have the base and the code. What we’re still missing is an understanding of the content. We’re trying to determine that statistically. To do that we need a lot of material. We would not be opposed to flying several orbits around Jupiter.”

      As long as we continue to orbit, Amy thought. Their journey could still end in a death spiral.

      “However, there are two other interesting facts that might make your head spin even more,” Martin said.

      “Thanks for the warning.”

      “First, the fine-structure constant is currently known to an accuracy of two times ten to the minus twelve. And it was a lot of work for physicists to even get that far. The value used as the code, however, is three orders of magnitude more precise. That’s huge!”

      “I understand. Whoever is sending us these messages is showing off their knowledge of physics,” Amy said.

      “Maybe they don’t know we’re not quite that advanced yet.”

      “And second?”

      “Maybe you’ve already asked yourself why nobody else has already discovered this phenomenon.”

      Amy nodded.

      “We wondered about that too. I had the idea,” and here, the pride in Martin’s voice was unmistakable, “to send out a small measuring probe that would fly in front of us on our trajectory at a quickly increasing distance from us. Because it is not braking, it has since moved so far away that we can no longer receive its readings. But it gave us enough data before it went out of range. And this data clearly shows that the effect is happening only in the near field around our spaceship. We’re being selectively targeted to receive some kind of message.”
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        * * *

      

      In her cabin, Amy couldn’t fall asleep for a long time. What had Jiaying, Francesca, and Martin uncovered? It all seemed so surreal, as if she had merely dreamt it. Someone or something was sending them strange messages in the immediate vicinity of Jupiter, right after a failure of the control system had pushed them off their trajectory.

      Were the two events related somehow? It was very tempting to try to connect them. But if there wasn’t a connection, their attempts might prove to be a fatal mistake. They couldn’t afford to use all their efforts right now to decode the messages. It was much more important to regain control of the ship and its maneuverability.
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        * * *

      

      At 11:17, the engines were still braking at full force. Amy was asleep at that time in her cabin. She had assumed that no one would have come up with a solution by then.
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            July 1, 2050, ILSE

          

        

      

    

    
      “We have exactly twelve hours left to regain control of our ship.”

      Amy looked around. Her four colleagues were standing around the small table in the command module. The engines continued to burn as if nothing was wrong. Where were the engine problems when they needed them? There had been that time when they had been approaching Saturn, and they had almost overshot it because the DFDs wouldn’t start. Today, however, they refused to stop.

      “Does anyone have a suggestion?” Amy asked.

      “I’ve already shown all of you our results,” Martin said. “Someone or something is trying to contact us. I cannot believe that it’s just coincidence that this happened at the same time that the control system failed. We should put all our efforts into decoding the message. Don’t ask me why, but I’m quite certain that it’s our best chance at a rescue.”

      “There’s absolutely no evidence of a connection between these events,” Marchenko countered. Amy felt inclined to agree.

      Francesca, who had been working on analyzing the message with Martin, looked at him curiously. “We don’t have much time, so we should go with what has the best chance of success. We should turn off the engines manually.”

      “How do you propose we do that?” Jiaying asked.

      “It’s true. We can’t control the DFDs anymore. But we could go outside the ship and shut them down by force—by cutting off the supply of reaction mass. Without the steady flow of reaction mass, the DFDs can still produce energy, but they won’t be able to produce any thrust. We’d at least be able to avert disaster.”

      “Wouldn’t we just be flung off straight into space?” Jiaying asked.

      “No, that time has passed, unfortunately,” Marchenko replied.

      “Unfortunately?” Jiaying asked before anyone else had the chance.

      “By turning off the engines at the right moment, before sometime yesterday, we could’ve still been accelerated toward Earth. Now, we’ll be caught in orbit around Jupiter, but we’d still avoid eventually crashing into the planet. Then we’d have more than enough time to regain access to the control system—and also crack your code, for all I care about that.”

      “Marchenko’s suggestion makes sense to me,” Francesca said. “I’m sorry, Martin, but the brute-force method seems to me what we need right now.”

      “If we do that, there’s the risk that we won’t be able to restart the engines again,” Martin said. “You know what almost happened that time on the way to Saturn. If we decode the message first, we can spare us all any of that. An EVA would also mean extra radiation exposure for whoever leaves the ship.”

      “The active shielding reaches a few meters into space around the ship,” Marchenko said.

      “I’m inclined to support your solution, Marchenko,” Amy said. “But Martin’s right, we have to be sure that we’ll be able to restart the engines again later. Otherwise there’d be no point. So, we need to come up with a shutdown method that can be undone again.”

      “Maybe Earth could help us,” Marchenko said.

      “We should at least ask, but in light of the signal propagation times, I’m not very hopeful,” Amy said. “I’m sure nobody imagined, back when they designed the DFDs, that the ship’s control system would start making its own decisions. I suggest Martin and Marchenko work together to come up with a safe shutdown procedure that can be performed during an EVA. Francesca and Jiaying, you can continue working on deciphering the code. Watson will continue trying to regain control of the ship.”

      Valentina had just climbed off the ladder into the module. “Do you have a task for me, too?”

      “Of course,” Amy said without missing a beat. “You should work with Martin and Dimitri on sabotaging the engines. I believe that’s something you know a little bit about already.”
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        * * *

      

      How were they going to decide who should perform the EVA? It had been determined that a two-person team should be enough to disable the DFDs. Finally, they had to resort to drawing lots. The ‘lucky winners’ were Martin and Valentina. Would that work? Could they trust Valentina? Amy was unsure. Up to then, they had known the Russian to do only one thing—she would only look out for herself. Amy had briefly suspected that she had somehow been manipulating the ship—maybe some failed experiment or aborted attempt to bring the expedition entirely under her own control?

      But, after more thought, the idea had seemed a bit far-fetched to her. They were all ‘in the same boat’ now. Surely even Valentina wanted to return to Earth, so she would use all of her capabilities to make that happen. At least, that was what Amy told herself, even if it still didn’t quite convince her.

      The Russian was at least putting some proper effort into the pre-breathing exercise, unlike Martin, who was just sitting on his bicycle, taking it easy. Both were already wearing the mandatory LCVG, heating and cooling underwear, and diapers. Valentina’s face was red and she was sweating. Martin was breathing faster than usual too, but he hadn’t broken out in a sweat.

      The 30 minutes of preparation time passed quickly. Marchenko was waiting in front of the airlock with half of each spacesuit, the Lower Torso Assemblies, or LTAs. Amy watched as he helped Martin and Valentina put on the bottom parts of their suits. Then both entered the airlock, where the upper parts—the Hard Upper Torsos, or HUTs—were waiting. The two were now assisting each other and seemed to be working together surprisingly smoothly.

      Valentina checked Martin’s wires and tubes very carefully. She was exceptionally skilled and trained and could be a valuable crew member if only she was not always following her own agenda. Amy also had to remind herself that Valentina’s diligence here was, in part, trying to ensure her survival. Martin was carrying the SAFER device on his back, a propulsive backpack system that he could use to rescue Valentina in the event of an emergency.

      Marchenko gave the backpack a quick tug to make sure it was securely fastened. Was he thinking of his rescue mission on Enceladus, when he had brought life-saving oxygen to Francesca and Martin at the surface—and had himself crashed? Amy had still not talked to him about it since his physical self had returned to them. She would have to rectify that.

      “Ready for EVA,” Valentina announced.

      Marchenko closed the airlock from inside the ship. Amy climbed up into the command center. From there she could use the cameras on the outer hull of the ship to watch Valentina and Martin during their EVA. She sat down in the pilot’s seat and brought up on her display the picture from the camera that had a view of the airlock from the outside. Nothing was happening. A round metal cover still needed to be moved upward and then rolled to the side. Amy waited. She looked at the clock. Four minutes had already gone by.

      “The auto controls aren’t letting us out,” came Martin’s voice came through the com system.

      “For what reason?” Amy asked over the onboard radio.

      “The pressure difference is supposedly too big. The lamp is still red.”

      Amy checked the data from the airlock, then said, “Air pressure looks to be minimal.”

      “I know, that’s what our suit sensors are showing too, but the auto controls seem to have a different opinion,” Martin said.

      “I bet this has something to do with the control system problems,” Valentina said.

      Amy was sure that she was right.

      “There’s a manual override,” Marchenko explained. “It’s to the right of the handwheel. You have to take out a pin and then move the lever.”

      “Well, hopefully the control system can’t throw any more wrenches in the works,” Valentina said.

      “No,” Marchenko answered. “It’s purely mechanical. You might have to use a lot of force to move the lever, though. We’ve never used it before.”

      “Okay,” Martin said. They could hear him groaning through the radio channel.

      “Here, let me,” Valentina said.

      “I’ve almost got it. Ugh, there, see? I did it,” he said, huffing and puffing.

      Amy watched the camera picture as the airlock finally opened. At least they had succeeded in overcoming the renegade control system once, even if they hadn’t yet achieved their goal.

      A shiny, silvery helmet slowly exited the airlock. Amy could see that it must be Martin because the person was wearing a SAFER backpack. The bulky suits otherwise gave no hint as to who was inside.

      Martin slowly pulled himself forward and then hooked his safety line onto the guide on the outer hull. Then he gave a visible thumbs-up sign, and a second figure in a suit followed him.

      The task they had before them was not an easy one. Because the engines were braking the ship, an inertial force was acting on them. That force would feel like gravity to them. From their perspective, they would have to climb down to the bottom of a metal tower, and then perform their task there. If they were successful, zero-gravity conditions would be restored and they could float back to the airlock easily. If not, they would have another strenuous climb back up to the airlock. Amy pushed the thought out of her mind. Valentina and Martin wouldn’t fail.

      “We’re both outside now,” Martin reported.

      “You guys know where the engines are,” Marchenko said. “First climb down until you reach them. The valves for feeding the reaction mass are on the left and right sides. There are three for each engine, so it’s probably best if you split them up.”

      They had, of course, discussed these steps in advance, but it was part of the safety protocol for someone—this time it was Marchenko’s turn—to repeat each instruction. Amy switched her view to Martin’s helmet camera. Suddenly she was looking into the abyss of deep space. She didn’t envy Martin this task, even if he wasn’t in any acute danger, thanks to SAFER and the safety line. The worst would probably be if the control system thought to increase or decrease thrust rapidly, in order to throw off the impertinent astronauts from the ship’s skin as if it were a bucking bronco. Did whatever it was that currently had control of ILSE understand what they intended to do?

      Martin and Valentina were advancing nicely. Amy had quickly gotten used to the spectacular camera image. The team had now reached the junction between the ship and the engines, an area consisted of metal braces, with only a vacuum in between. Martin was much slower. He was climbing, to some extent, across a narrow bridge, surrounded by nothing but space. Martin didn’t say anything, but Amy noticed that his heart rate and breathing rate had increased significantly. He would have to be careful that he didn’t hyperventilate and pass out.

      “Martin,” she said, “you’re doing great.”

      He seemed to relax a little.

      “We’re close to the engines now,” Valentina said. “Waiting for detailed instructions.”

      “Have you two already split up?” Marchenko asked.

      “One minute,” Martin said, “I’m working my way to the left.” The image from his helmet camera tilted to the side. He was apparently just climbing over one edge onto the other side of the module.

      On this side there was a whole series of lines and cables arrayed in the same direction. They were not technically transporting fuel in the usual sense. The DFDs fused helium-3 and deuterium to produce energy. For that they needed only a relatively small amount of feed materials. For them to ultimately produce thrust, however, they needed some form of reaction mass. This was heated in plasma chambers with electrically powered magnetic fields and then ejected through the engine nozzles. So, the production of energy and propulsion were separate. That was an advantage for their plan, because without energy they couldn’t survive. The production of energy in the DFDs could continue, while they just turned off the feeding of reaction mass, which would mean the engines could no longer brake—or accelerate—the ship.

      If everything goes according to plan, Amy thought.

      “Do you see the valves?” Marchenko asked. “Or do you need me to describe what they look like again?”

      “Not necessary,” Valentina chimed in.

      The picture on Amy’s display swung back and forth. Martin was obviously looking for what Marchenko had previously described to him. Then his gaze remained on a maybe five-centimeter-wide rotary wheel extending over the base.

      “I found one,” Martin said.

      “Then slowly turn it until it’s closed. But be careful, you know what happens next. Good luck.”

      Martin held himself in place with one hand and slowly turned the wheel with the other. A short time later, Amy noticed that she felt somewhat lighter, because the gravitational force had decreased. She heard someone clapping down below. A first success! She held her breath.

      “Seems to be working,” Marchenko said.

      Amy brought up the power output data for the engines onto her screen. Engine numbers 2 and 5 were no longer generating any thrust. That wouldn’t be enough. Even if there was only one engine still decelerating the ship, it would crash into Jupiter—it would just take longer.

      Amy switched back to the image from Martin’s helmet camera. The viewpoint was swinging back and forth until it locked onto the next valve. It was about two meters away.

      Martin climbed toward it. “I’m in position,” he said.

      “Me too,” Valentina confirmed.

      “Then proceed,” Marchenko said.

      Again, Amy felt like she was getting lighter. But the feeling didn’t stop. Instead, she could feel her weight increasing again.

      “Something’s not right,” she said. She brought up the engine data on her screen again. Engine numbers 1 and 4 were idle, but numbers 2 and 5 were firing again as before. “Shit,” she said. “Something opened the valves again.”

      “There’s no one out here but us,” Martin said, “how can that be?”

      “The valves can be controlled manually, but the ship’s control system has access to them too. It reopened them again,” Watson explained.

      “Can we stop that somehow?” Amy asked.

      “Only by regaining control of the control system,” Watson said.

      “So, we’re back to where we started,” Marchenko said. “How are you coming along with the control system, Watson?”

      “Unfortunately, progress is not moving very fast.”

      “Couldn’t we lock the valves in place somehow?” Marchenko asked.

      “I was thinking that too,” Valentina said. “It’d have to be temporary, or else we’d never be able to get away from here.”

      “Just a minute,” Amy said. “I’m calling up the design drawings for the valves.”

      She studied the schematic on the screen. The designers knew what they were doing. The valves looked to be nearly indestructible. That was important because they were located on the outer hull, and something like the impact of a micro-meteorite should not be able to make the ship non-maneuverable. But the perfect design was presenting them with a huge disadvantage at the moment—attempting to intentionally modify them without damaging them forever might be impossible. That would be a significant advantage under normal circumstances, but their current circumstances were not at all normal.

      Amy sighed. “Doesn’t look good. I’m not seeing anything that’d let us keep the valves closed.”

      “Well, there are only six valves, and we’ve got six people,” Marchenko said. “What if each of us closes one valve and holds it closed?”

      “Then we’d all have to stay on the outside until Watson regained control of the ship,” Valentina said.

      “So what? At least we wouldn’t crash into Jupiter,” Marchenko argued.

      “I don’t want to criticize your clever idea, but you do know that the oxygen supplies in the suits will run out after eight hours, don’t you? So, what will we do after that?”

      “I’m afraid Valentina’s right,” Amy said. “It’s an option that we could only use at the last minute, to delay the ultimate disaster. Or, if Watson can tell us that he only needs four more hours to crack the control system, then we can all go out and hold the valves closed. Before that, it doesn’t really make sense.”

      “So, what does that mean for us?” Martin asked.

      “Just think for a moment,” Valentina said. “We go back in. It’s useless for us to be out here, as long as the control system can just undo any action we take.”

      “I love your down-to-earth attitude,” Martin answered.

      “Yeah, and I’m sure we’ll become best friends,” Valentina said sarcastically.

      “We’ll wait for you at the airlock,” Marchenko said.

      “Might be dumb to ask,” Valentina said, “but why did we just now figure out how useless this was going to be? I’m including myself in this, but surely it didn’t take a lot of brains to know this wouldn’t work. Couldn’t Watson have at least warned us? Watson, what do you have to say?”

      “I am sorry,” Watson answered. “I did not know that the control system had so many systems under its control. I was too busy to look for weaknesses in your action.”

      “Poor overworked AI,” Valentina said.

      Amy leaned back in her chair. At that moment she felt her full weight return. Engines 1 and 4 were operating again. If Watson couldn’t make any progress with the control system, their last chance would be to crack the coded message. Martin had been right after all.
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        * * *

      

      They met in the command module again. Amy could feel the tension in the air. They still had about six hours left. Amy remembered their contact with the Enceladus creature three years ago. It had taken weeks until they’d been able to achieve some kind of understanding.

      A common code base is all well and good, but if the differences are too large, true understanding is difficult at best. Humans had long ago cracked the language code of bees, but they still couldn’t talk with bees. The insect would never even notice if Amy got up and started doing a bee dance in front of it. Humans live in completely different dimensions than insects. What dimensions did this thing live in that it would change Jupiter’s magnetic field over time to send them these messages?

      Amy looked around. Martin and Marchenko were talking quietly to each other, Jiaying was massaging Francesca’s back, and Valentina was playing with a pen.

      “Maybe we’re going about this search all wrong,” Amy said.

      “You mean we shouldn’t be using statistical methods to look for significance?” Jiaying said.

      “Well, maybe that too, but I think we need more. It just seems to me that we’re missing something,” Amy said.

      “The source,” Marchenko answered.

      “The source?” Jiaying asked.

      “Of whatever’s sending us these messages. I don’t believe in spirits. Good, the sender knows the fine structure constant with more precision than we do. Or at least that’s what it wants us to think.”

      “What do you mean, Dimitri?

      “Amy, there’s no way for us to check whether those three additional digits are correct or not. Maybe we’re dealing with a show-off, something claiming to know more than it does.”

      “That makes no sense,” Amy said.

      “Even if not, the source can’t be that much more advanced than we are. Three orders of magnitude? Humans should be able to achieve that in the next hundred years.”

      “So, the source isn’t much more advanced than we are. What’s your point?”

      “Francesca, the first question is, where is this thing hiding? And next, what does it look like? If we’re at about the same level of technology, then I think we’d have to be able to detect it, because it’s not based on magic, but science. What would a device look like that could change Jupiter’s magnetic field like this? If we figure that out, then we can look for it and destroy it if necessary. It should be clear that whatever it is, it doesn’t have particularly friendly intentions.”

      “Dimitri, I’m not sure I’d go that far quite yet,” Amy said.

      “What would you think if someone on Earth first trapped a traveler walking past his house, then locked him in his cellar, and then killed him? Basically, that’s what’s happening to us. I don’t find that very friendly.”

      “But couldn’t it be unintentional somehow?” Amy asked. She was still skeptical, but Marchenko’s line of reasoning did seem logical to her. “If someone were able to take control of a spaceship, then I’d bet they also know Kepler’s laws and know what will happen to a ship and its occupants if it slows down too much.”

      “I think what Marchenko is proposing has some merit,” Martin said. “To be able to change the magnetic field like we’ve been measuring, the device’s size would depend primarily on its distance. Since the proximity sensors surely would have sounded an alarm if anything had approached us, I’m assuming the source must be quite a distance away.”

      “Could you guess the kind of order of magnitude we’re talking about here?”

      “ILSE would be too small. If you could convert a moon, maybe one like Enceladus, into a giant antenna and supply enough energy, that might work.”

      “That’s really large,” Francesca said.

      “But doable for a civilization that’s a hundred or two hundred years ahead of us,” Marchenko said.

      Martin nodded.

      “Martin and Dimitri, please try to think of a strategy for how we might be able to find this thing,” Amy said.

      “And you’d better think of a way we can beat it too,” Valentina said.
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        * * *

      

      Amy had agreed to meet Martin and Marchenko in the workshop. She was still skeptical. Time was running out. Even if they found the transmitter that they assumed was responsible for all their misfortune, they would still need some way to render it harmless. Valentina had been right about that too. Nevertheless, she was trying to conceal her inner fears.

      The two men had just put their heads together in a huddle.

      “Nice of you to come,” Marchenko said.

      “Please don’t think of this as me monitoring you. I just want to be here if you discover something, and I need to take action right away as commander.”

      “Of course,” the ship’s doctor said.

      “We’ve decided to use optical identification,” Martin explained. “ILSE’s telescope isn’t that powerful, but we’re already pretty close to our targets. Our main problem is time.”

      “Tell me about it.”

      “Jupiter has 70 known moons. One of those we can rule out, I think.”

      “You mean Io, because we were already there before.”

      “Yes, if there was some kind of transmitter like this on Io, surely we would’ve noticed it then,” Martin said.

      “And the strange lifeforms?”

      “They were too primitive for me to think they could be behind something like this.”

      “Okay, so we have 69 left,” Amy said. “How far have you gotten?”

      “We’re on number seven. No positive results yet. But we’re not moving as quickly as we’d like.”

      “Do you need anything?”

      “If you could make Jupiter transparent, that’d be very helpful, Amy.”

      Of course—it was almost impossible that they’d be able to see all of Jupiter’s moons from ILSE at one time, because these moons also orbited the planet, and at least some of them were bound to be behind the planet from their current point of view.

      “How long will it take?” she asked.

      “We need the most time for the moons with orbits similar to ours. One of them is keeping out of our line of sight particularly well,” Martin said.

      “Couldn’t we rule out the moons behind the planet anyway? Surely, they wouldn’t be able to influence our ship through the planet,” Amy said.

      “I’m not so sure. It could still be possible. On Earth, you can send shortwave radio signals around the whole planet, even without a line-of-sight connection. They might be using some sort of deflection or reflection mechanisms.”

      “For magnetic fields? That seems pretty far-fetched to me,” Amy said. She crossed her arms.

      “You’ve got to remember that they’re technically superior to us. They know the laws of nature better than we do,” said Martin.

      “I’ll admit I don’t buy into your theory, but I’d be happy for you to prove me wrong. At least then we’d know something more.”
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        * * *

      

      “Francesca here,” the pilot said over the onboard speaker.

      “Yes?” Amy responded.

      “I’m wondering if we should all assemble again in the command center. It’s almost 7:30.”

      Amy looked at the clock. She had been watching Martin and Marchenko in their search, incapable of starting any kind of rescue action at all. Their fantasy had failed. She could no longer imagine how they could avoid crashing into Jupiter.

      “I... I don’t know,” she said. “How’s it going with the message?”

      “Slowly. Too slowly,” Francesca said. “There are elements similar to a few human languages. But that might also be because we have such little material for comparisons. If you only know how to play the violin, maybe any instrument would sound like a violin.”

      “Watson, any progress with the control system?”

      “Negative,” the AI answered. “It is always one step ahead of me.”

      They were conducting the conversation via the speakers distributed throughout the ship, which formed a kind of nervous system. The crew members were at their workstations, acting like internal organs for their ship. But ILSE had contracted a deadly disease, and they couldn’t survive if the body was not healthy overall. But the cure appeared to be too far away.

      “We still can’t find this ominous transmitter,” Amy announced to the crew. “There are three moons we’re still looking for, but either they’re too well camouflaged, or they’re not there at all.”

      “So, how do things look?” asked Francesca. “Are we going to get together down below?”

      What is Francesca thinking? Does she want us to have some sort of farewell ceremony? Just the thought of it made Amy angry. She couldn’t do it. She couldn’t just give up hope for the team she was responsible for and then simply wish them a pleasant existence in the afterlife. Jupiter would have to rip them fighting from this life, break them down, and crush them. That was the only ending that she’d accept.

      “No, Francesca, we’re going to keep trying until the end.”

      “Too bad,” the pilot said. “Then I’d like to ask that you let Marchenko take a break so we can say goodbye.”

      Amy understood her request. She really did. Francesca had already once before not been able to say goodbye to her boyfriend, that time on Enceladus. Now she wanted a different ending. Maybe she thought it would make the outcome more acceptable somehow. But what if it turned out they needed just 20 more minutes, the same time she would give them? She had to think as the commander of an expedition, even if Francesca might think she was being cruel.

      “I’m sorry, but no, Francesca,” she said. “I need him here. Three moons are still missing. And you have a code to crack.”
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        * * *

      

      Amy missed it when the time came. When she next looked at the clock, it was already 19:47. If ILSE had stopped braking two minutes ago, they would have remained in orbit around Jupiter. But now the giant planet would slowly pull them in. The death spiral had begun. But they were still alive for now. If they could turn the ship using the positioning jets, and then accelerate at full power, they still might be able to escape a fiery demise among the storms of Jupiter.
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            January 11, 2077, Ishinomaki

          

        

      

    

    
      Amy waved to the waiter. It wasn’t hard for Arthur to imagine this woman 27 years ago. She was still so active and vibrant. He immediately knew that if anyone could, she would be the one who could give hope to a crew facing a hopeless situation. But was there really such a thing—hope in the face of death? And what exactly would one hope for, when any rescue seemed to be impossible?

      If you were religious, then maybe you would have some amount of hope, because the afterlife beckoned to you. But what if you believed, like he did, that death meant the end, period? What hope remained then? That it would happen as painlessly as possible? Those were the moments when he envied people with strong religious beliefs. What had it been like for Amy at the time?

      His hostess said a few words in Japanese to the waiter, probably something like, “The check, please!” If that was what she had said, it sounded much more polite in Japanese, Arthur thought. The waiter brought over a black folder. Amy placed a few bills inside and handed it back to the waiter. Arthur was slightly amused. People in the technological wonderland of Japan, of all places, still pay with cash?

      Amy had noticed his smile. “There are many older people here in Ishinomaki, so some of the restaurants in the area still accept traditional payment methods. Tourists also seem to enjoy it, I think. They feel like they’ve been transported back into the past.”

      “I find it very charming,” Arthur said.

      “Shall we continue our conversation at my house?”

      “Absolutely.”
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        * * *

      

      The waiter walked them to the door, helped Amy put on her coat, opened her umbrella, and then held the door for them. Outside, there were large, white snowflakes drifting down from the sky. One of these frozen pieces of art landed on Amy’s black coat. He thought he could sense the surprise coming from the snowflake. Begrudgingly it disappeared into the warm fibers that absorbed its water droplets.

      The ground was already covered by a thin layer of snow. Arthur again offered Amy his arm. It was not as wet outside as he had feared. He glanced over his left shoulder. The soles of Amy’s boots were leaving dark footprints behind them, side-by-side with his own. All noises seemed muffled. The constant noise from the sea had quieted a bit. The typical smells of salt and algae were much less blatant. One could be led to believe that even the Earth was acting a little more discreetly.

      Amy steered his steps like during their walk to the restaurant. He noticed that they were not walking along the same route as before.

      “I’m sorry, but before we return to my house, I’d like to settle the business side of our little get-together,” Amy said.

      “I’ve been waiting for you to say something this whole time.”

      What could she want from him? What kind of service could she expect in return for this story from the past?

      “You’re probably thinking that all of this was long ago, and that’s true, to some extent,” Amy began. “But the past continues to affect the present, whether we want it to or not. Our decisions still influence our lives, long after we’ve made them.”

      “I find that thought very reassuring,” Arthur said. “It gives life consistency, and I think I’d find life much harder to deal with if it weren’t true.”

      “The problem being that often, at the moment we make a decision, we can’t accurately judge the possible consequences,” Amy replied.

      “But that also means that no one can put all the blame on us for all the consequences.”

      “Nobody except ourselves,” Amy said somberly.
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        * * *

      

      They walked along in silence. The snowfall was getting heavier. Arthur thought about what Amy had said. Had there been decisions in his own life where he had clearly miscalculated, using what he knew at the time? Surely the decision to start smoking counted. He had known that it could cost him years of his life. But anything else?

      Amy took a deep breath. “The business that I wanted to propose to you,” she then said, “has something to do with a decision I made in the past.”

      “I was already thinking that,” Arthur said, trying to make it easier for her.

      “I volunteered to be the commander of the second expedition to Enceladus. I was responsible for Marchenko, I thought. Ultimately, he had crashed under my command. It had not been easy for me to make that decision.”

      “Because of Sol?”

      “Yes. I thought he’d be okay without me for a while. He had Hayato, his father, and also his grandparents, who adored him.”

      “But it turned out to be a mistake?”

      “I think so.”

      “You think so?”

      “Sol was a good student—he got good grades, went to college, and even had a good job. His grandparents—my in-laws—always enjoyed being with him, and Hayato sacrificed a lot to take care of him.”

      “That all sounds good.”

      “But now he’s disappeared,” Amy said. Arthur felt her arm that was linked around his tense up.

      “He must be around 30 now. Isn’t it normal for children to go their own way?”

      “I haven’t heard anything from Sol for almost a year and a half. Nothing at all. It’s like he’s vanished from the face of the Earth,” Amy said.

      That wasn’t so normal. His own son contacted him only every few weeks or so, but he could call him up anytime he wanted and talk with him. After a moment Arthur said, “So you want me to help you look for him?”

      “I want you to look for him for me. I’ve already tried everything I could think of. I’ve pulled all the levers I could, but nothing has come up so far. Nothing at all.”

      “What have you tried?”

      “I don’t want to color your perspective. Do you know how, when you’re looking for something in your house, and you’ve rummaged through all the closets and cabinets without success, and then someone comes along and says to you, “Isn’t this the thing you’re looking for, right here?” And then you have to ask yourself how you managed to overlook it the whole time?”

      Arthur nodded. Of course he was familiar with situations like that. He always ended up calling his wife when that happened.

      “I’m hoping something like that will happen if you look for Sol,” Amy said.

      “I see,” he answered. “I’d still need some information from you, if I accept it at all. I don’t necessarily need to know what you’ve already tried, but I’d need to learn more about your son to be able to look for him the right way.”

      “Nothing would make me happier. I’m sure you know how much mothers like to talk about their children.”

      Do I ever, he thought. “And as your payment, you’ll tell me the rest of the story about what happened around Jupiter?”

      “That was my plan.”

      “Well, your story has certainly succeeded in capturing my attention.”

      “It sounds like there’s a but coming.”

      “Maybe a bit, yes. I might need weeks to find Sol. Your story is fascinating, but if I wanted to publish it, I’d have to fact check it and research additional details. That would add a few days too.”

      “You’re asking whether the deal will be worth it for you?”

      “I guess you could express it that way.”

      “I don’t know that I can help with that. Maybe my story isn’t right for your publication. There are almost no sources that could confirm the details for you. All our actions were covered by non-disclosure agreements and were financed by a private company. You probably wouldn’t get very far with any requests for information.”

      She was right. The editorial staff would pick the story to pieces. “Now it sounds like you’re trying to talk me out of your deal, Amy.”

      “That’s not my intention. Not at all. Just think, you’d be one of maybe ten people in the whole world who would know the whole story behind that famous expedition.”

      Now she had him hooked. He wouldn’t have become a journalist if he hadn’t had this one weakness above everything else—his insatiable curiosity. Learning something that had previously been hidden gave him a feeling like a sensationally good meal, only this feeling lasted much longer and didn’t add weight or give him a hangover. Whether it was publishable material wasn’t vital to him. His boss, however, who was—so far unknowingly—paying for this trip, would think the publication of the story would be important, so he would have to think long and hard for a way to have the facts of the story confirmed by a second source.

      “What are you thinking in terms of time?” asked Arthur.

      “I probably need another two hours to tell you the rest of the events from 2050.”

      “I’m sorry. I meant, how long do I have to complete my part of the deal?”

      “Obviously I want to see Sol as soon as possible. But I understand that you can’t spend all your time on my job.”

      “It’d help if you give me a deadline, Amy. As a journalist, I need a fixed time that I can orient myself to, otherwise I’ll drag it on forever.”

      “Then how about three months?”

      “Thank you. I can work with that.”

      Arthur went through the next few weeks in his mind. His boss would be happy if he took his vacation in January. Then he wouldn’t be gone when almost everyone else took their holidays in the summer.

      “Does that mean you agree to my deal?”

      “Yes. You tell me what happened to you in orbit around Jupiter, and I will look for Sol and bring him back.”

      Amy shook her head. “That last part is optional,” she said. “If he doesn’t want to see me and would rather stay hidden, that will have to be okay with me.”

      “Do you want proof that he’s still alive if he doesn’t want contact with you anymore?”

      “I trust you. You’re a good man, Arthur.”

      Was he a good man? Arthur had no idea. But he didn’t want to contradict her. “One more question about your son,” he said. “Can you imagine any sort of motive he would have for going into hiding?”

      “No... Actually, yes, I can,” Amy said. “I can imagine him looking for his true father.”

      “What?”

      “It’s not what you’re thinking. Hayato is his birth father. But when he was a teenager, Sol went through a phase where he didn’t get along with his father at all. Sometimes when they fought, Sol would accuse Hayato of not being his real father.”

      “And who did he think it was?”

      “Sol suspected it was Marchenko.”

      “Okay. I’ll have to digest that for a bit,” Arthur said.

      “You’d best join me inside, then,” Amy replied.

      He was surprised. He hadn’t noticed at all that they were standing in front of his new business partner’s house again.

      “That sounds good,” he said. “Especially because I feel like I’m frozen solid.”

      “Just a warning in advance,” Amy said. “I didn’t experience firsthand everything I’m now going to tell you, for reasons that will become clear. But that doesn’t make the story any less true.”

    

  


  
    
      
        
          
          

          
            
              [image: ]
              [image: ]
            

          

          

      

    

    







            July 1, 2050, Green Bank

          

        

      

    

    
      Hello Robert, during the night of July 2nd, please point your antenna toward the position specified in the attachment. You will not regret it. A good friend (although you don’t know me).

      

      The message in Robert’s email inbox sounded highly suspicious. Was it a trick? Maybe the person was just trying to get him to open a virus-infected file attachment. The email was correctly addressed to ‘rmillikan’ at Green Bank Observatory’s domain, though, which was different from many spam emails. And the sender knew his first name, even though it was not part of his email address.

      It could all still be a trick, however. Robert had just read an article about ‘spear phishing,’ where the attackers selectively targeted and wrote personalized messages to their victims. These sophisticated methods were usually reserved for particularly important targets. He felt like he should feel flattered. But probably the attackers were hoping to gain access to NASA’s worldwide server network. It wasn’t about him at all. A dirty trick, Robert thought and smiled.

      Should he call one of the young technicians? He could just imagine the annoyed face of whoever came to help him. Even a blind person could see that this was a fake email, he thought, as he quietly looked at the link to the attached file. No, he thought, I shouldn’t click on it.

      The link he was looking at pointed to a text file. If he opened it in a simple text editor, nothing should happen. He just needed to not click on the icon in the actual email, but instead, start the text editor directly and load the file from there. Robert still had a guilty conscience. If he was wrong, he could infect the entire NASA network with some virus or worm. The catastrophe would spread to other government computers and eventually paralyze the whole country, leading to uprisings and civil war. The incident would go down in the history books. “The riots started from an email infection at the Green Bank Observatory, which was headed by Robert Millikan at the time,” his great-grandchildren would learn in school.

      Nothing happened. The text editor displayed nothing but a column of numbers. My dear, unknown friend, Robert thought, couldn’t you have pasted these numbers into the email message? You would’ve saved me some worry. Maybe the catastrophe is just now running in the background? No, Robert, it was just a simple text file, you did everything correctly.

      He examined the numbers. They seemed familiar, somehow, but he didn’t see how that could be. He would have to put the coordinates and the time into the antenna control software. That would be the only way for him to know exactly where his friend was telling him to expect a signal.

      Robert tapped the numbers into the computer. Before hitting the Enter key, he was flooded with panic again. What if the sequence of numbers somehow triggered something with the antenna that got out of control? Robert, you’ve read way too many bad novels, he told himself. They’re only numbers, nothing more. The software only tried to match the input numbers with coordinates for celestial objects at the specified times, if possible. There was no connection to the antenna, as long as he didn’t himself explicitly order the antenna to reposition itself.

      He pressed the button. The calculation was done in milliseconds. Shortly after that a picture was displayed on the screen. It was centered on Jupiter, but not exactly. The source was located a few arcseconds away from the giant planet. So, the source must be orbiting or flying past Jupiter.

      Robert immediately thought of ILSE, where his son was currently working as a member of its crew. He had last heard from him when they departed from Enceladus. He quickly estimated the time that had passed since then. They would probably now be approximately at the same distance as Jupiter’s orbit. But entering an orbit around Jupiter wouldn’t make sense for them. Maybe they were adding additional momentum with a close swing-by maneuver. It’d be nice if he could see Martin earlier than planned.

      But what about this strange message? It most certainly hadn’t come from Martin. He would have just contacted him through the usual channels. Now he needed a technician.

      He called his secretary. “Maryanne, can you send Vince to me, please?”

      “Just a minute, I’ll look for him. Should I tell him anything specific?”

      “Just that I need help with an email.”

      “Okay.”
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        * * *

      

      Ten minutes later, the control room’s heavy steel door opened. Vince was tall, skinny, and black. He wore a white lab coat.

      “Thanks for coming so quickly,” Robert said.

      “I was just in the Jansky Lab,” the technician replied. “The air conditioning failed in one of the server rooms. I’m not quite done with the repairs, so I don’t have much time for you, I’m afraid.”

      “I just need your expert opinion on this email here.” Robert opened the email and then rolled on his chair away from his computer.

      “What exactly do you want to know?”

      Vince bent over the keyboard and looked at the message. “Looks a little fishy,” he said. “Did you already open the attach...”

      “Yeah, I opened a text editor and opened the file from there.”

      “That’s good,” Vince praised him. He switched to the text editor. “Looks like just a bunch of numbers,” he said.

      “Those are coordinates,” Robert explained.

      “And are they real?”

      “We can’t rule it out, at least. The message also mentions a time when I should expect a signal. I might as well have a listen, in any case.”

      “So, what do you need from me?” Vince asked.

      “Can you tell me who the message came from and how it got to me? And ideally, whether it’s fake or not.”

      Vince typed something on the keyboard. The screen contents changed, but Robert couldn’t identify exactly what he was looking at. The technician tried some other commands, and the information on the screen changed again.

      “It’s not easy,” Vince said, five minutes later. “Someone went to an awful lot of trouble to hide who sent that email. It went through Russian and Chinese servers, but that’s probably not where it came from originally. Most likely it’s just part of the camouflage. This friend of yours knows all the tricks.”

      “So, you can’t tell me anything more than that?”

      “Considering the effort that went into this, I’m pretty sure it’s not just some ordinary hacker. No one goes to those lengths just for kicks. Maybe some intelligence agency?”

      “Could the sender be on a ship somewhere out in space?”

      “You mean he’s going to be at those coordinates at that time and wants to send you a message?”

      “Basically, yes.”

      “Well, up to a few years ago there was only NASA’s Deep Space Network. If the message came through there, I think I’d be able to tell. But since then a few commercial networks have also gone up to supply the mining ships. Maybe someone could slip a message through there. I guess it’s theoretically possible, at least.”

      “But you can’t prove it?”

      “Wait a second, Robert. I’ve got an idea.”

      Vince began typing again. Then he turned to face him. “Ha!” he said.

      “What?”

      “Emails can be rerouted through certain servers so many times that their source can no longer be identified. But there’s also a telltale detail—propagation time. Electronic signals always travel at the speed of light. There’s a break of over three hours right in the middle of your email’s time chain.”

      “So that proves that it came from Jupiter?”

      “Unfortunately, no. Mail servers can sometimes get overloaded and delay some emails. But it makes it a good possibility. Of all the emails, why did it happen to that specific one? Unfortunately, I don’t think I can give you anything more.”

      “I understand,” Robert said. “But I still appreciate it. Your help was very informative.”

      “I’ll go check on the server room again then.”

      Vince left with a wave. Robert decided to leave the lab, too. If he was going to work the night shift tonight, he’d need to be rested up.
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            July 2, 2050, ILSE

          

        

      

    

    
      It was already long after midnight, but nobody was asleep. Amy was sitting at the eating table, her head resting in both hands, and she was racking her brain for a new idea. There must be a way to get out of this, she thought. She wasn’t ready to give up. But it seemed to her that she had already thought of every possible idea a hundred times, every proposal had previously been discussed with every crew member umpteen times, and every strategy had already been picked apart ad nauseum.

      Just stopping the engines wouldn’t help them anymore. They needed to turn ILSE about its axis so that the DFDs would accelerate, and not decelerate, the ship. Martin was always bringing up new ideas about how they might be able to make the ship turn around. He had even proposed ejecting the landing capsule, so thrust in the opposite direction would be imparted to the ship. But that ultimately wouldn’t help them either—the control system had control over the adjusting nozzles and could easily counteract anything they did.

      If nothing changed, they still had maybe 24 hours. The precise end wasn’t clear, because they didn’t know exactly how far into Jupiter’s atmosphere the ship could go before the pressure would crush it.

      Valentina appeared in the hatch. Amy hadn’t seen her since the failed EVA. She also hadn’t missed her. Amy looked at her briefly, then turned her gaze back to the table.

      “I might have an idea,” Valentina said.

      “Do you, or don’t you?” Amy snapped. The end was almost here. Why should she try to stay polite?

      Valentina ignored the question. “The landing module has its own propulsion system,” she said.

      “We’ve already discussed that. It’s connected to the ship. We can’t start it.”

      “I think I know how it might work,” Valentina said softly.

      “We already tried it. It’s hopeless.”

      “You didn’t try everything.”

      “We didn’t?”

      “No.”

      “And what, in your opinion, did we forget?”

      “You didn’t separate the landing module from the ship,” Valentina said. “Therefore, the ship’s control system would still be in control.”

      “But if we completely separate it from the ship, we’d also no longer be able to control it anymore.”

      “Yes, we could. From inside. Someone would have to climb in the capsule and activate the propulsion system from inside. Before that, we’d have to separate all physical connections between the ship and landing capsule. Then the crazy control system couldn’t do anything but watch the ship and capsule fly apart.”

      Valentina’s plan sounded surprisingly doable. Why had they overlooked it? Then it occurred to Amy why they had ruled it out.

      “Whoever was in the capsule would miss the return flight. The capsule would no longer be connected to the ship. If, as we hope, the engines continue to fire and accelerate the ship, the capsule would stay where it was. It’d be a suicide mission.”

      “I’m aware of that,” Valentina said.

      “I’m never sending a member of my crew on a mission like that again. Once, but never again.”

      “I’m not a member of your crew,” Valentina said, “and I have the feeling you wouldn’t be that upset if I was the one who stayed.”

      The Russian was telling the truth. Nevertheless, Amy was still uncertain. Could she accept the sacrifice?

      “You don’t need to feel guilty, Amy. I’m not doing this to save your lives.”

      Valentina held up the data vault.

      “This holds the Marchenko AI. You must bring it to my father. This is what my sacrifice is for.”

      Valentina was a mystery. She kept risking her life so that her father, the billionaire, could have another trophy.

      “Why are you doing this, Valentina?”

      “It’s none of your business. Just be happy I’m willing to do it. We should hurry up. We have to completely separate the capsule from the ship. I hope you have all the schematics available. There must be no electrical connection left.”
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        * * *

      

      Amy called the crew. The others didn’t hesitate at all to accept Valentina’s sacrifice. “Everyone will need a wire cutter from the workshop,” explained the commander. “Watson has the schematics with the wiring and will coordinate our actions. Francesca and Jiaying, keep working on deciphering that message.”

      Her crew rushed for the ladder. It felt good to have a plan again. Amy was the last to start climbing the ladder into the workshop. There weren’t any wire cutters left for her or Martin. Instead, Martin took two sturdy, sharp knives from the kitchen and gave one to her.

      “Watson, please assign Martin and me only to wires that we can cut with these knives,” Amy said.

      “Understood.”

      The crew split up and moved around the ship. Amy looked at her arm display. Her tasks were concentrated around the garden module, so she climbed up the ladder. During every acceleration phase, the CELSS no longer looked like a garden, but instead like the tower of an insane magician.

      Amy pulled out a screwdriver and removed a panel from the wall. Her first cable was behind the panel. She couldn’t identify its function from the mini screen, but she located it quickly enough. It was fastened to the wall with Velcro and looked like it had been installed fairly recently. Amy set the knife on the cable and cut through it with a jerk on the knife. It was a satisfying feeling, as if she had just cut off a head from the Hydra.

      The control system now had one less option for controlling the engines of the landing module. Her friends were working in parallel, hopefully cutting off the Hydra’s other heads. Amy replaced the panel again. She would have to kneel for the next cable. It ran under one of the plant shelves. Amy lit up the location with a flashlight, and there was the cable, very obvious. She cut it. Onward!

      Her next destination was next to the landing module’s airlock. The touch panel that controlled it was connected both to the ship and to the landing module, so that the airlock also could be opened from the landing module. That was practical but was also an undesired connection. They still didn’t know what the misbehaving control system was capable of. Maybe it wouldn’t interfere with the airlock, but it would be better to assume the worst.

      Amy removed the access panel and uncovered several wires. Six led downward. Another other six disappeared into the wall, obviously leading to the landing module. Watson had marked two of them. Why only two? Maybe because she only had a knife and not wire cutters? But the other four were not any thicker than the two marked wires. Or did they not go to the other side? It doesn’t matter if it’s unnecessary, Amy thought, and what if Watson accidentally overlooked them? She cut through the two marked wires, and also the other four.
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        * * *

      

      Amy was just replacing the last panel when the others started reporting that they were done. It was warm and humid in the garden module, and she was sweating. “Let’s meet in the control center,” she announced. “Valentina, please come too.”

      Amy climbed down the ladder and was the last of the crew members to reach the control center. Only Valentina seemed to still be missing. Then Martin turned around to face her and Amy noticed that something out of the ordinary was happening—Valentina was standing among everyone else, and nobody was keeping their distance from her like they had all done before. It was apparent that the others were grateful that she was willing to sacrifice herself, even if it wasn’t for strictly humanitarian motives.

      “Valentina,” Amy said, “on behalf of the entire crew, I want to thank you.”

      The Russian turned a little red. Amy realized she had never seen her blush before.

      “Don’t,” Valentina said. “We don’t even know if it’ll work. And as I’ve explained to all of you, I’m not doing this to be your noble rescuer. I’m doing it for my father, not for you.”

      “That’s beside the point,” Amy said. “We are still grateful to you, and I’m sorry, but you’ll have to live with that gratefulness.”

      “Whatever,” Valentina said. “I’m just not exactly a good match for your hero worship.”

      Amy wasn’t sure if Valentina meant it, or if it was just difficult for her to accept thanks from other people. Maybe she had settled into her outsider’s role too well. “You’ll have to leave that to us then,” Amy said.

      “I suggest we stop this sad, awkward little meeting and get to work,” Valentina said.

      That’s probably for the best, Amy thought. They didn’t have time to get closer to Valentina. At that moment she felt very sorry for that fact. As Valentina passed her, Amy suddenly put her arms around Valentina. The Russian didn’t resist and let the hug linger.

      “All the rest is up to you now,” Amy said. “The landing capsule’s engines can only be controlled from the capsule itself. Nobody should be able to interfere with you. And you can still change your mind.”

      “That’s not going to happen,” Valentina said, and climbed up the ladder.
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        * * *

      

      “All ready?”

      Amy had put on the helmet from one of the spacesuits. All physical connections to the capsule had been cut, so this was the only way she could communicate with Valentina in the capsule. Amy was sitting in her commander’s seat and had a status display of the ship on her screen. She couldn’t turn the engines on or off, but she could see exactly what was happening.

      “I’m ready,” Valentina said. “Take care of the data vault. If it’s destroyed, the Marchenko AI will be killed. Only my father will be able to retrieve it.”

      “We understand,” Amy said.

      “I’m starting the engines.”

      Amy noticed a rumbling beneath her, and then a rocking motion like during an earthquake. The landing capsule’s engines were trying to turn the ship. On the screen, Amy could see that the ship’s control system had immediately fired the adjusting engines. It was trying to counteract the landing capsule’s engines with all the equipment it had.

      Ha, now we’ve got you! Amy could feel in her stomach that the ship was still turning. The adjusting nozzles weren’t powerful enough to cancel out the landing capsule’s engines, which were designed to be able to safely land a mass of several tons on a planet. The adjusting nozzles, in contrast, weren’t optimized for power, but instead for accuracy. Usually it was sufficient to let the effects of the adjusting nozzles develop over time.

      But not this time! The landing capsule would turn the ship around 180 degrees. When the turn was complete, the ship’s engines, which were still firing, would no longer point in the direction of travel, but instead, just the opposite. Thus, they would accelerate the ship, not slow it down. ILSE would leave Jupiter behind—but also the landing capsule, which was no longer connected to the ship and whose engines could not keep up with the ship’s main engines. The capsule, with Valentina on board, would crash into Jupiter—and the rest of them would be saved.

      If, if, if, Amy thought. I should concentrate on the moment, instead of imagining a happy future.

      The moment was measured in degrees. ILSE was currently on its head, 90 degrees, with mighty Jupiter underneath them. The DFDs would briefly push them outward, but the ship would continue to turn, 120 degrees, then 150, and they were nearly ready for their escape. At the same time, the capsule would be left behind. In a few seconds Jupiter would have to give up its prize it thought was safely in its grasp.

      At that moment, the control system turned off the ship’s engines. Amy began to grow cold. Her moment of confidence was gone—the control system would not let them escape. Without the thrust from the DFDs, they were no better than before. They would still crash into Jupiter, only not quite so quickly now.

      “Rotation complete. Now switching off the landing capsule’s engine,” Valentina said. “Have a good trip and say hi to the Earth for me.”

      The Russian couldn’t see what Amy saw—she had no access to ILSE’s status.

      “Not that easy, unfortunately,” Amy said. “The DFDs have been switched off. You’re going to have to put up with us a little bit longer.”

      Valentina said something in Russian. A curse word, Amy thought.

      “It won’t bother me to be on board with you for a little while longer,” Valentina said finally. “But I’m going to have to think of something else for the Marchenko AI.”
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            July 2, 2050, Green Bank

          

        

      

    

    
      Robert yawned. He couldn’t remember the last time he was up four o’clock in the morning. He was freezing—this July was not acting like a summer month. When he had left his house, the thermometer had said 10 degrees, and of course, the heating system wasn’t on at this time of the year.

      He rubbed his hands together first and started to prepare the big antenna. He merely needed to type in the desired coordinates into the computer. Then the giant motors would be set in motion, and the antenna’s dish would turn to the set coordinates. Robert unlatched the narrow window so that he could watch, but then it occurred to him that he wouldn’t be able to see anything in the darkness.

      Everything was ready a quarter of an hour later. Now all he could do was wait. Any radio signal that was emitted from the supposed source would be captured in the giant dish, amplified, and finally saved. What was he going to see? Robert had been wondering all along if he was setting himself up for some big joke. Someone might be laughing his head off, watching him as he sat here waiting for an ominous signal to arrive. No, that was a crazy idea.

      He had also wondered if he should call up one of his contacts at NASA—Devendra maybe, the CapCom of the first Enceladus mission? But the message hadn’t come through the official channels. There must have been some reason for that. If he now made official inquiries, he would merely be bringing attention to something that didn’t want it. If only this ‘friend’ had given him more details! He wouldn’t regret it. What B-movie had the sender cribbed that line from?

      Time was passing especially slowly. It had been quite a lucky coincidence that the antenna hadn’t already been booked for the night. Tomorrow already looked completely different—the antenna’s schedule was filled up, both day and night. Out of boredom, Robert checked the relevant media sites, but nobody was reporting anything about ILSE. Was there something completely different behind this message? The coordinates only indicated the direction. It wasn’t impossible that some asteroid would cross that same imaginary line. But who was there on an asteroid who would want to send him something? The most likely source was still the spaceship where Martin was currently on board. The whole thing made little-to-no sense. He would simply have to wait until the message arrived.
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        * * *

      

      The sun woke him at 7:30. At that time, the sun shone through the narrow observation window right onto the desk. Robert stretched. He couldn’t remember when he had fallen asleep. Luckily it wasn’t yet eight o’clock. He would’ve been really unhappy if some intern had found him sleeping with his head on the desk.

      Robert rubbed his eyes and then looked at the logs from the night. Nothing had come in from the specified coordinates, nothing except for cosmic background noise. He shook his head. Obviously somebody had been playing a trick on him. If so, then it must have been one of his ex-colleagues, because the whole thing had been very cleverly done. He couldn’t think of any reason for it, however, unless it had just been out of boredom.

      Robert stood up. His back hurt. The best thing would be for him to take the day off. He still had a lot of vacation days left. He would sleep until noon, then eat something, sleep again, read, eat, take a walk, and then sleep again. A perfect plan, he thought.

      Robert turned around and walked to the door. Then he heard the standard alert for an incoming email. Surely it wasn’t addressed to him. But he had logged into the computer under his account. So, the email must be for him. Robert turned around and looked at the computer. No, he could wait until tomorrow. If he was going to take a vacation day today, he shouldn’t do any work, and reading work emails was definitely work.

      He walked slowly to the door. But it felt like there was some invisible force pushing him back toward the computer. What could it hurt if he just looked at who the message was from? Robert gave a small start, returned to the desk, and opened the message.

      

      Hello, Robert—the message began, just like the other one— unfortunately, I had something come up. Therefore, I must ask for your patience. Please observe the specified position tonight, starting around two o’clock. It might sound like a bad movie, but I promise that you will not regret it. Again, your good friend (although you don’t know me).

      

      Of course, you had something come up, dear ‘friend,’ Robert thought. Probably all the laughter from my stupidity! It was not an ex-colleague, then, he thought. Maybe it was a technician, perhaps even Vince? Hadn’t the guy given a strange grin or smirk when he’d come to see him because of the message? Those people have too much time on their hands to be able to think up such stupid jokes.

      “No, thanks,” Robert said out loud and pressed the delete key. He drove home, laid down on his bed, and didn’t wake up again until noon, just as he had planned.
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            July 3, 2050, ILSE

          

        

      

    

    
      All but one of the others were floating around the table, even Valentina. Jiaying was not present, but she had said she would be there in a few minutes, and Amy had strapped herself down to one of the chairs. Since the engines had gone quiet, zero-gravity conditions had resumed. What wouldn’t she have given for this state two days ago? But now it was too late. ILSE was moving too slowly to maintain its orbit.

      “I welcome all of you here to our last official crew meeting,” Amy said.

      “What is that supposed to mean?” Francesca asked.

      “With this meeting I’m officially ending this mission. I’m not your superior anymore. You can all do whatever you want.”

      “What kind of nonsense are you talking?” Marchenko said, putting his hands on his hips.

      This looked very amusing to Amy, since he was floating ‘horizontal’ in the room. She had to laugh. “I’m sorry,” she said, “I’m not trying to be funny. I think you all have the right to die completely free, doing whatever you want to.”

      “You could’ve asked us,” Francesca said.

      Amy stopped and considered what she’d heard. Her idea had seemed so obvious to her that she was surprised by Francesca’s protest. Could it be that she wasn’t really thinking of the others, but of herself and her claim that no one would die under her command? “That’s true,” Amy admitted. “Shall we vote on it?”

      “Is anyone here, that is, anyone that’s not you, in favor of letting you give up your command?” Francesca asked.

      Nobody said anything.

      “Then we can spare ourselves from more voting,” the pilot said. “I’d much rather talk with you all about how we can still manage to escape Jupiter.”

      “You really believe that we might still be able to do it?” Valentina asked.

      “Completely honestly? No, I think we’re headed for a very interesting death in Jupiter’s atmosphere. But I think it’s crazy to not at least keep trying! Should we all sit around silently in our last minutes and wait for death? Even if the chances are minimal, shouldn’t we keep trying to find a way out? We could even talk about impractical or imaginary actions.”

      “In what respect?” Amy asked.

      “Well, as one example, our Marchenko survived several days in an ice hole, without oxygen. How likely was that?” The rest of them could see Francesca getting excited as she talked. “He was saved by a creature Marchenko didn’t even know existed. Maybe the Enceladus creature can also somehow create a virtual copy of us?”

      “You’re forgetting that Enceladus is almost as far away from here as Earth,” Martin said.

      “That was meant as an example. If normal ideas aren’t going to help anymore, then maybe we should be thinking of some really crazy ideas too. At least it’ll help distract us from our not exactly promising outlook,” Francesca countered.

      “That’s getting too irrational for me,” Valentina said. “I’m a scientist. I need to find a way that I can solve my own problem now, getting the Marchenko AI to my father. Anyone have an idea how I can do that?”

      “That’s great,” Martin said. “We’re supposed to help you deliver your stolen treasure safely to your daddy, while the rest of us all die? No way.”

      “You could transmit the contents of your data vault to Earth on an encrypted channel,” Watson said.

      “Watson! What are you doing? You traitor!” Martin yelled.

      “I am only trying to help Valentina within the scope of my capabilities. That is how I am programmed. I have no restrictions with respect to individual persons.”

      “Watson, are you really that stupid, or are you just fooling yourself?” Martin asked.

      “I do not have the capability to fool myself,” Watson answered. “The other part of your question describes a dimension that cannot be applied to me.”

      “Thank you. That answers my question,” Martin said.

      “Thank you, Watson. I had already thought of that solution, so you don’t need to have a guilty conscience,” Valentina said.

      “I do have a weighting algorithm that is oriented along human morals, but nothing compared to a human conscience,” Watson replied.

      “A weighting algorithm?” Francesca asked.

      “So that I can make decisions between different actions, for example, whether I should first help a small child or its grandmother. Or whether I should help Valentina.”

      “Your algorithm gave you approval to help her? Then it screwed up,” Martin said.

      “Using our bandwidth to solve Valentina’s problem will not harm any of you. But it will help Valentina and also the Marchenko AI, which would otherwise be destroyed.”

      “The commander should have the final decision about this,” Martin said.

      “That is correct,” Watson confirmed. “For such a large transmission, I would require Amy’s approval.”

      Amy had been following the discussion. It was the first time she’d heard of Watson’s weighting algorithm. The AI was full of surprises. Her initial response was to side with Martin. Why should they help Valentina, who had put them in so much danger so many times? But there was also something to Watson’s argument. The fact they could give Valentina the good feeling of not having failed was one part of it. But they could also save the Marchenko AI from certain death. What would she want if she were in the AI’s position? To be erased, or to continue to exist as some kind of slave?

      “Valentina,” Amy said, “can we talk in private?”

      “Could I say something before you go?” Jiaying asked. She must have just floated into the command module.

      “Do you have something for us?” Amy asked in return.

      “Our statistical analysis just finished. That is, we’ve decrypted the contents of the message that reached us through the strange fluctuations in the magnetic field.” Jiaying paused. She had several pieces of paper in her hand and was shuffling through them, apparently looking for the right one.

      “And? Don’t leave us in suspense,” Marchenko said.

      “Just a second. First the original, then the translation, okay?”

      “Okay,” Amy said.

      Jiaying held up a piece of paper in front of her. Then she began to read, in halting, stumbling Hebrew.

      “änokhiy y'hwäh éloheykhä ásher hôtzëtiykhä mëeretz mitz'rayim miBëyt ávädiym. o yih'yeh-l'khä élohiym áchëriym al-Pänäya.”

      Martin stood there with his mouth open.

      “What is that?” Amy asked.

      “It’s the start of the Ten Commandments in Hebrew. ‘I am the Lord thy God, which have brought thee out of the land of Egypt, out of the house of bondage. Thou shalt...’”

      “That’s enough,” Amy said.

      She was confused. The others all appeared to be confused too.

      “That’s what the message says? The one you’ve been working on for days?”

      “The decryption is 96 percent correct, Martin,” Jiaying answered.

      “Hmm,” Martin said. “Could it be symbolic? Maybe the message’s actual language is so foreign that purely by chance the Ten Commandments were the most statistically similar passage?”

      “No,” Jiaying answered. “Then we would’ve had a much larger margin of error. Whatever has kept us trapped here this whole time sent us the Ten Commandments. There’s no doubt about it.”
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        * * *

      

      They discussed the strange message for a while, and then they broke up into smaller groups again.

      “Amy, you wanted to talk to me,” Valentina said.

      “Yes. I am not opposed to helping you, but I have one condition.”

      “What?”

      “I want to ask the Marchenko AI if it thinks it’s the right course of action.”

      Valentina scratched her head. “I guess I don’t have a choice. Watson won’t give me the bandwidth without your approval, and given our impending death, I’ve got nothing left to bargain with.”

      “It does appear that way.”

      “I can activate Marchenko on my private computer. But don’t get your hopes up that he can be freed from there.”

      “No, I only want to ask him this one question,” Amy said.

      “Then I’ll see you in fifteen minutes in the landing capsule,” Valentina replied.
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        * * *

      

      The airlock to the landing capsule was open. Amy knocked anyway.

      “Just come in,” Valentina said. “It’s still your ship.”

      Amy stepped over the high threshold. She immediately noticed how neatly and orderly everything had been arranged in the landing capsule. There was nothing out of place, and it smelled like cleaning agents. Valentina had apparently made arrangements for all her things in this world. There would be no trace of her left in the landing module. The Russian would forever be a mystery to her. What was driving her to sacrifice her whole life for her father?

      “I’ve prepared everything,” Valentina said, then pointed to the pilot’s control console. There was a portable computer on the console. She opened it up. Amy stepped closer and saw that the data vault was already connected to the computer. “Marchenko will not have his full capacity, my computer isn’t powerful enough for that, but he should be able to answer questions that you enter through the keyboard.”

      “How do I know that it’s actually Marchenko and not some fake program that’s trying to emulate him?” asked Amy.

      “Ask him something that I couldn’t know.”

      Right. You weren’t part of the first Enceladus mission. There were quite a few things you can’t know, Amy thought.

      “You can start,” Valentina said.

      Amy sat down in the pilot’s seat. If she was remembering correctly, she had never sat there before. As the commander, she had always remained on ILSE, while the others had used the capsule to land on Enceladus, Titan, and Io. The first time that had been unplanned, because she had gotten pregnant during the expedition. That would be one of her questions.

      “Hello, Marchenko, it’s wonderful to see you,” Amy typed.

      “That’s a bit over the top,” appeared on the screen, “but I’m happy too.”

      “I have to ask you a difficult question,” Amy wrote.

      “I know. Valentina already informed me about everything.”

      “But first I need to be convinced that you’re really Marchenko and not a simulation.”

      “Of course, Amy.”

      “What did Sol look like when he was born?”

      “I thought you might ask me that. And I’m pleased you did, because it’s one of my favorite memories. Sol was beautiful, even though he was smeared with blood, and his black hair was stuck to his head. He had radiant blue eyes. And he didn’t cry, he smiled.”

      “Thank you, Mitja, for refreshing my memory. It feels like my memories from those times are slowly fading away.”

      “Gladly. My state has the huge advantage that memories need millions of years to fade.”

      “Unfortunately, we don’t have that much time left,” Amy typed.

      “It appears not.”

      “So, you know that we are all going to die in a few hours?”

      “Yes. Something is blocking the control system. It is too bad that I couldn’t help.”

      “Valentina is strictly against that.”

      “She told me that too.”

      Valentina had apparently explained all the circumstances to Marchenko in an objective, non-biased way. That was good.

      “Did she also tell you what she wants to do with you?”

      “She wants to transmit me to Earth as an encrypted data packet, but she needs your approval.”

      “I see that you’ve been well informed of the situation. You could be the only crew member of this expedition to survive, even if it’s as the personal property of Shostakovich.”

      “I could be.”

      “I want to know from you whether that is what you really want. I will not give my approval without your yes.”

      “I appreciate that a lot. It shows what a great commander you are.”

      Amy could feel the heat building up inside herself and could tell she was turning red. How could she be such a great commander when she had failed so miserably on this expedition? Her entire crew was going to die because of her!

      “I know what you’re thinking,” Marchenko wrote. “You think you failed. But you’re wrong. If you were an all-powerful god, you’d be right. But you’re only a human put up against an overpowering fate and a no-win situation. You’ve done everything you could. Even Valentina said as much. Nobody could expect any more from you.”

      Of course, more could be expected of her—she herself expected more. She had always expected more from herself, or better. She expected everything from herself. And now she was getting the acknowledgment of her failure. “What you said was very nice, Marchenko.”

      “But you don’t believe me, do you?”

      Amy nodded. Then she remembered that Marchenko couldn’t see her. “True,” she typed.

      “That hurts,” Marchenko answered, “mostly because I share part of the responsibility for this. I should’ve followed your orders that time on Enceladus. We wouldn’t be here now if I hadn’t sacrificed myself for Francesca. But I couldn’t have done it differently. I was trapped inside myself. It never felt like I was making a sacrifice. I only saw the chance for Francesca, not the risk for myself or the consequences for all of us. Stealing the oxygen tanks and using the SAFER to land on Enceladus seemed completely logical and easy to me. I’m very sorry.”

      “There’s nothing to be sorry for,” Amy typed. Tears were building up in her eyes.

      “It’s so nice to talk with you,” Marchenko responded. “But to your question, no, I don’t want to be transmitted to Earth. I want to stay here with all of you and end everything together with you in Jupiter. I could not bear to be on Earth as the only survivor.”

      Amy was shocked. She had not expected him to reject the offer. Quite the opposite, she had hoped to be able to save at least one soul from this ship. Maybe that would have made her failure just a little less terrible. But she had promised to honor Marchenko’s decision.

      “That’s sad,” she typed, “I would have liked to know at least one crew member was safe.”

      “I understand. Which is why I’m grateful that you’ll listen to my decision. Will you tell Valentina my decision now? If possible, I’d like to stay up on this computer until the end.”

      “I’ll try to convince her.”

      “Thank you, Amy, for everything.”
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        * * *

      

      “Valentina?”

      “What did Marchenko say?”

      “He doesn’t want to go.”

      Valentina slammed her fist against the wall. “I knew it,” she said. “There’s nothing we can do?”

      “Marchenko is very stubborn,” Amy said.

      “I know. Well, I can’t force you to do anything right now. But it’s such a waste!”

      “Let him go,” Amy said. “Maybe he’ll change his mind if we’re able to send him to a NASA computer.”

      “And what’s in it for me?”

      “Nothing,” Amy said. “Just like you have nothing to blackmail us with, I have nothing to offer you. Except maybe a clear conscience. A good deed at the end of your life, isn’t that a meaningful option?”

      “You should know me by now, Amy. Karma means nothing to me. It’s complete bullshit, a kind of mental, spiritual homeopathy. The universe does not keep track of good deeds—there’s no room for that. Advantages for your own self are the most important thing in the fight for survival, and second are advantages for your family.”

      “But weren’t you acting against your own rule by sacrificing yourself for your father?”

      “You have no idea, Amy. You don’t know him at all. He’s the genius that humankind needs to survive.”

      “Ah, I see. You’re beyond help.”

      “Thanks, but that’s not necessary. There’s only one person in the world who can help me, and that’s myself.”

      “May I ask you something anyway?”

      “Yes, Amy.”

      “Marchenko would like to stay up on your computer until the end.”

      “He can do whatever he wants,” Valentina said.

      “Thanks.”
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        * * *

      

      “Watson, do you have a status update for me?”

      “Of course, Amy. We’ve already reached the uppermost layers of the atmosphere. We’re currently located in the thermosphere above the stratosphere. The outside temperature is approximately 500 Kelvin. Air pressure here is approximately one-thousandth the pressure at the Earth’s surface. That is already enough, however, to start to decelerate ILSE again, despite the deactivated engines.”

      “So, we’re falling faster and faster.”

      “Correct.”

      “Do you have a prediction on how long we can last?”

      “I would estimate six to nine hours, Amy. An exact prediction is difficult, because we do not know the density of the atmosphere with sufficient accuracy.”

      “You’re sending our current measurement data to NASA continuously? At least the researchers will get something out of this.”

      “Yes.”

      “When will we plunge into the beautiful cloud belts down below?” Amy said as she pointed toward the gigantic storms lined up one after the other.

      “We would have to reach the troposphere for that. The uppermost clouds are made of ammonia ice, the layer below that has clouds of ammonium sulfide, and then a layer of water clouds, like those on Earth.”

      “So, we might fly one last time through clouds like those back home?”

      “If we can do that, we will have set a new record. No probe has managed to descend that far before.”

      “I guess there are reasons for that?” Amy said.

      “Yes, the pressure there is three to seven times standard atmospheric pressure,” Watson answered. “I cannot imagine that the structure of this spaceship will withstand that amount of pressure. It is designed for the vacuum of space.”

      “We could all climb into the landing capsule and detach from the ship.”

      “That would give us maybe a few additional hours together.”

      “Maybe we would make it through the storm zone,” Amy said.

      “I consider that unlikely. The pressure increases very quickly. The outer layer consists primarily of hydrogen. Its density increases from ten to one million times the standard pressure. At the same time, the temperature increases to 10,000 degrees, and at some point, the hydrogen becomes metallic. But Jupiter would have long since crushed us by that point.”

      “Which is very sad.”

      “Absolutely. We will miss one of the greatest shows in the solar system—it has been conjectured that it rains diamonds there.”

      Watson can even be ironic sometimes, Amy thought. “That is something I would like to see with my own eyes,” she said.
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        * * *

      

      “Amy?”

      “Yes, Watson?” Amy was sitting on her bed in her cabin and sorting memories. She was trying to compose a text for her farewell message to her son and husband, but she was having trouble coming up with the right words. How does one best say goodbye forever to their loved ones?

      “I have a request,” the AI said.

      Amy sat up and listened. The AI wanted to request something from her? Was Watson also concerned about his death? It wouldn’t be surprising. He had already been here once before, facing death with ILSE. Watson had long ago become much more than just a collection of algorithms. “Then out with it,” she replied.

      “You will not understand it. But it is essential that you do it. All our lives depend on it.”

      What is he talking about? We are all going to die in a few hours. There is no doubt about that. “I don’t understand what you mean,” Amy said.

      “Yes, I can see why you would say that. I would be just as confused if I was in your position. But you must do what I request, regardless. Believe me, you will not regret it. As I think one person would say to another, ‘trust me.’”

      “You have to tell me what your request is first.”

      “Okay. I want you to give Valentina permission to transmit Marchenko to Earth.”

      “Are you serious, Watson? Marchenko himself said no.”

      “I know. I did not come to you to try to change his mind.”

      Watson was a real mystery to her. Sometimes he acted like a stupid machine, and then suddenly he would exhibit all too human traits. What kind of being was he now?

      “So, you want me to disregard Marchenko’s will, just because you’re asking?”

      “No, because you trust me. That is why I am asking you. It is critical. I cannot emphasize enough how important it is.”

      “You could be a little more specific. Why would it help us if I give Valentina permission?”

      “I am sorry, Amy, but it is too early for me to answer that. I need your trust, and very quickly. The complete transmission of the Marchenko AI could take two to three hours.”

      “Watson, you’re not making things easy for me.”

      “I am aware of that. A statistical analysis of world literature shows that humans generally find it difficult to trust others.”

      And here again is the other, strange Watson, the machine. And she was supposed to trust this mixed-up, composite creature?

      “You can’t give me even a tiny clue what this is about?”

      “Everything that I can say, I have already said. I can only repeat myself—it is absolutely important that you trust me.”

      “I’m sorry, Watson, I’m going to have to think this one through.”

      “Please do not take too long, or it will be too late.”

      “I will tell you my decision as soon as I’ve made it.”

      “That is not necessary. Simply give Valentina your approval, if you get that far.”
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        * * *

      

      What should she do? Amy was unsure—here she was, stuck once again between a rock and a hard place... The Marchenko AI had rejected what Watson had just asked of her. Should she betray Marchenko? Her atoms would be mixed in with the stew of Jupiter’s composition in a few hours, but Marchenko would have to serve his new master for eternity with memories that never faded. His disappointment about her betrayal would lessen only after millions of years.

      But then there was Watson, asking her to trust him. To trust an AI that had been programmed on Earth and which had obviously grown beyond itself. That he would even make such a request showed how far Watson had developed. And unless she was wrong about everything, it would be his last request before his unavoidable death. So, she was being asked to weigh the request of someone facing imminent death against the wish of a person who could survive. Was that fair? Was any of this fair? Even the fact that she had to make the decision was unfair.

      But there was yet another critical aspect—Marchenko was essentially forcing her to agree to become his killer, or at least to refrain from accepting possible help. How was that fair? Watson, in contrast, was intentionally keeping things hidden that might make her decision easier. Instead of telling her what these factors were, he was asking her to trust him—and thus to prove to him that she considered him more than just a machine. Both of them, Marchenko and Watson, were using her to achieve something for themselves.

      Well, gentlemen, I’m not going to do it, Amy thought. She switched on the intercom system. “Attention, everyone,” she announced. “With this announcement, I officially resign my position as commander. Every person on board is now responsible for their own actions and can make their own decisions. Effective immediately. Amy out.”

      She sat down on her bed. Let the others see what they can make out of it all.
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        * * *

      

      Someone knocked on her cabin door. Amy set her photo of Sol down and wiped the tears from her cheeks.

      “Come in,” she said.

      It was Valentina. “I didn’t want to disturb you,” she said quietly.

      “You’re not disturbing me.”

      “I wanted to thank you in person for your decision. That took a lot of courage,” Valentina said.

      “It was all you. I didn’t decide anything. I’m never going to make any decisions for anyone else ever again. You are the only one responsible for your actions.”

      “I understand,” Valentina said. “I think your reaction is completely normal. And of course, I’ll take responsibility. You just enabled me to do that. The transmission of the Marchenko AI is in progress.”

      “Thank you for the information.”

      “Your decision really surprised me. I thought there was no way I would still be able to complete my task. If everything goes smoothly, after two more hours I will be able to die in peace.”

      “I’m happy for you.” Amy sounded more cynical than she had intended. She couldn’t help but think of Marchenko and his fate. He would rather have died.
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            July 3, 2050, Green Bank

          

        

      

    

    
      The door to his house swung closed behind him. With a sudden rush of panic, Robert searched in his pants pockets for the key. Okay, I’ve got it, he thought as he let out a deep breath.

      Slowly he walked on the gravel path toward the woods. The sun was already low in the sky. He had not been able to get this odd ‘friend’ and his message out of his mind. A short walk to the observatory couldn’t hurt, right? If he was remembering the schedule correctly, the big antenna was already booked for the night, but maybe he could use it briefly during a break between observations to see whether something was actually being sent from the supposed source in the message. If not, at least he would be giving the technicians a nice little distraction, because if it was all a joke, it most likely came from one of them. He didn’t care at all if he was ultimately falling for a joke or not. As the scientific head of the lab, shouldn’t he be trying to make sure his technicians had a good, enjoyable work atmosphere anyway?

      The gravel crunched under his feet. If he hadn’t heard from his son by the end of the week, he would send an inquiry to NASA. It’s true they weren’t responsible for the mission, but maybe somebody there would know something. Up until now, Martin had been sending him regular updates.
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        * * *

      

      It was still long before sunset when he reached Jansky Lab. It was significantly cooler inside the lab building than outside. He was wearing only a t-shirt and was starting to shiver, so he took a lab coat from the closet and put it on.

      He met two people in the telescope’s control room. He recognized Pranav, a doctoral candidate from an Indian family, who greeted him with a handshake.

      “Dr. Millikan, what brings you here at such late hours?” Pranav asked.

      “Curiosity,” he answered.

      “Ah, science, I understand. I’m done for the night, but Jaska over there is preparing for the night shift.” Pranav pointed to a young woman, who was just then looking out the observation window.

      “Thank you. I’ll go say hi to her then,” Robert said. “I hope you have a pleasant evening.”

      Robert walked to the other side of the lab. “Good evening,” he said as he was getting close to where the woman was standing. He guessed that maybe she was from somewhere in Europe.

      “Good evening,” she said, turning to face him.

      “I’m Robert Millikan,” he said.

      “The Robert Millikan?”

      “Well, there’s only one here,” he answered with a big smile.

      “My name’s Jaska Proharovka,” the woman said. “I’m doing a graduate internship here. Today’s my first time to observe with the big antenna.”

      “That’s exciting. I remember my first time. Operating such a huge machine with just a few buttons and listening in to the pulse of the universe.”

      “Yes, exactly,” she said.

      “Do you have an observation plan?”

      “Of course.” She handed him a list.

      “That’s more than you’ll be able to do in one night,” he said.

      “You think so?”

      “Think about the time that the motors need for realignments.”

      “I tried to take that into account.”

      “Not enough, I’m afraid.”

      “Oh, well, thank you for the tip,” she said, “Now I know to maybe not try to squeeze too much into one night.”

      The woman was very polite. Surely it must have annoyed her to hear his advice, but she didn’t show it. When he started as a radio astronomer, he always hated when experienced colleagues interfered with his ideas for observations.

      “I have a little request,” he said.

      “Okay.”

      “I know this is your night, but every now and then I’d really like to check if there’s any sort of signal at certain coordinates. To make up for it, I promise to give you another night on the big telescope all to yourself. I am the head of the lab, after all.”

      “You could do that for me?”

      He nodded. To his surprise, Jaska didn’t seem as annoyed as he expected her to be.

      “That’d be great. It’s just that today is my boyfriend’s birthday, and as an intern, this was the only time that I could get the telescope. But if you could give me another night, I could wait until then and let you have the telescope tonight.”

      “Yes, that’d be super,” he said. “Give me your number and I’ll give you your new date tomorrow morning.”

      Jaska wrote her number on a piece of paper and he put it into his wallet.

      “Okay, then I wish you a nice evening, and your boyfriend a happy birthday,” he said.

      “Thank you, he’s going to be very surprised,” she replied, beaming. Then she waved and quickly left the control room.
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        * * *

      

      Robert turned around. Pranav had also already left. Perfect! He had the entire laboratory to himself. That was how he liked it best. He started one of the computers, logged into his account, and checked the coordinates specified in the email attachment. He had written them down correctly. Then he typed them into the control program and sent the antenna on its way. The program would notify him right away if it detected an incoming signal.

      He leaned back in his chair. It creaked. Was his strange ‘friend’ actually going to send him something tonight? Robert didn’t know if he wanted to believe it or not... the fact that he was sitting there, however, was proof that he did.
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        * * *

      

      Gradually darkness took over. Robert didn’t have to look out the window to notice that—the total noise from interfering signals always dropped considerably after people went to bed. The radio telescope observatory was located in a protected zone, but electromagnetic signals have an infinite range—which made them the only way that he could hear what someone in Jupiter’s orbit had to tell him.

      Right on schedule, Robert started feeling tired at midnight. That was his usual bedtime. He set the alarm to check the antenna at least once every hour, but even then, he wasn’t able to fall asleep. He had some unsettled feeling that something was happening. Should he go for a short walk, maybe even to the antenna itself? No, then he’d just miss the start of the transmission. The system would still automatically save everything that was received, but he wanted to be there when the first signal spikes started recording.

      Shortly after two, he thought maybe it had started. He saw two blips on the screen. But they were much too high. It was probably a trucker with a CB radio that was passing somewhere nearby. Robert waited some more. Now and then he yawned. Then he got up and got some coffee from the coffeemaker in the foyer.

      Of course, the paper cup was too hot to hold for very long. Robert had to put it down on the floor briefly to be able to open the heavy control room door with both hands. In doing so, he knocked the cup with his foot, tipping it over. Robert jumped to grab it. Luckily the lid was on tight. Only a little coffee spilled out from the opening in the lid.

      He sighed and walked to his workstation. When he got there, he nearly dropped the cup. The antenna was receiving a signal and had been for five minutes already! Robert checked the amplitudes. He knew the transmitting power of ILSE’s antennas. He quickly converted the measured reception strength into an approximate range. The result was approximately the distance to Jupiter.

      The value was very inexact, of course, but since the direction also matched, the source most probably was on the planet or in orbit around it. Robert made sure that the entire signal was being recorded. Then he started with an analysis. First, he looked at the maximum values. They were changing a little over time. That meant that the transmitter was moving away from or toward him. Probably it was in orbit around Jupiter.

      Suddenly the signal disappeared. Robert felt a surge of panic. The transmitter must be behind the planet. He tried to calm himself. And, in fact, after a while, the signal returned. It continued seamlessly from the point of interruption. The transmitter knew that its signal couldn’t reach Earth when its line of sight to Earth was blocked by the sphere of Jupiter. Obviously it was a signal that was meant to be sent directly to him, Robert Millikan at the Green Bank Observatory.
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        * * *

      

      Then it was time to analyze the content. At first glance it was evident that the signal was a digital transmission. Anything else would have been quite a mystery—even language was normally transmitted in digital code. The start of the transmission would typically give information on the type of content contained in the message. And, in fact, Robert found just such information. It was a compressed and encrypted file. What the file contained, however, he would find out only after he had decrypted it, and for that he would need a password. He hoped his unknown friend would send him that too! Otherwise he would have just a large mountain of unusable data.

      And the mountain continued to grow minute by minute. The transmission was using the full bandwidth of the signal. What was the sender trying to give him? Maybe a backup of all his data? Robert had no choice but to wait for the transmission to end. If his friend was smart, he would have already sent the password, because if Robert had to use the antenna to ask for it, it would take at least an hour and a half due to the long signal path to Jupiter. He opened his email program, but his unknown friend hadn’t sent him anything new yet.

      The transmission took just over two and a half hours to complete. Robert waited for a while to see if the signal would start up again, but nothing happened. Half an hour later, however, an email arrived.

      

      Hello, Robert. I hope you could hear me clearly and you’ve had an informative night. If you are asking yourself what it is all about, just think about the person who is your favorite in the whole world. Your good friend (you will know me soon).

      

      That must be the clue to decoding the file, he thought. Robert tried to open the file. As expected, he was asked for a password.

      “martin,” he typed, but it was too short.

      “martinneumaier,” he typed.

      Suddenly his computer kicked into action. The fan started up, too, so he knew the computer had to be working on unpacking a huge file. Robert tracked the progress display. It was at seven percent after five minutes. He slowly grew impatient. Outside it was already getting light. If this was all a joke, then he was probably unpacking some stupid video, or even worse, some kind of virus that would then spread across the institute’s computers. But that was unlikely. Everything fit together too nicely. For someone to go to so much trouble just for fun, who would do that?

      “OK,” the computer finally announced. Robert looked at the results. It looked like a gigantic program with millions of lines of code. Where had he seen something like this before? He could look at the beginning in a special program, a debugger, but he wasn’t enough of an expert to know precisely what he was looking at. It wasn’t just a simple copy of a data memory, in any case. It was something completely different.

      Should he call up Vince, the technician? No, that would take too long, and, anyway, he didn’t need any unnecessary accomplices. Because, while he was thinking about it, he had an idea of what the file might be. The ‘friend,’ who said he would know him soon, what if he had put himself in the file? Then he would have just downloaded some form of artificial intelligence and thus violated all sorts of laws and regulations.

      Robert switched between curiosity and concern. But he already knew which would come out on top. So why should he wait any longer? Robert clicked on the file. If it was an AI, it would have an interface that could adapt itself to whatever machine it was running on, and that would allow interactions with the universal structure of the actual AI. The computer’s fan was now roaring under the heavy processor load.

      Then the screen went blank. Robert stared, mesmerized, at the empty, black screen.

      “Where am I?” appeared all alone on the screen.
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        * * *

      

      “On Earth,” Robert typed as an answer.

      “Where exactly?”

      “The Green Bank Observatory.”

      “In America? Thank God. But how did I get here?”

      “I’ll explain shortly. My name is Robert Millikan, scientific head of the observatory. Who are you?”

      “I am, or more precisely, I was, Dimitri Marchenko.”

      “The doctor on ILSE?”

      “That’s right.”

      Robert’s hands were sweating. Suddenly he had so many questions!

      “How is my son, Martin?”

      “Martin is your son? Last time I had contact with him, he was doing well.”

      “How long ago was that?”

      “A few months.”

      “But you were both on the same ship! Don’t you have more recent information!”

      “Maybe we can agree to take turns asking each other questions?”

      “Of course, Dimitri, please excuse my impatience. I haven’t heard anything from my son in a long time.”

      “I understand. How did I get to Green Bank?”

      “Someone sent you here. He contacted me via email and described himself as a good friend. What’s going on with my son?”

      “I was deactivated for a long time, stored in a data vault. Then ILSE was taken under the control of some unknown force and was at risk of crashing into Jupiter. I don’t have any specific information about Martin. I’m sorry. I was separated from the others and was only able to talk with the commander once. What did this friend tell you?”

      “Nothing at all. He had only recommended pointing the big antenna toward a position close to Jupiter at a certain time. The first email came two days ago.”

      “That’s strange. At that time, Valentina hadn’t even thought of transmitting me by radio yet. First she had to receive approval from the commander.”

      The Russian name reminded Robert of something. Before takeoff, Martin had told him something when he visited him, something about the Russian billionaire sending along his daughter. That must be Valentina.

      “How much time did ILSE have left?” he asked the AI.

      “I’m not sure, but when my awareness was deactivated, it wasn’t more than a few hours.”

      “That would’ve been shortly before transmission then. It’s been about five hours now.”

      “Then ILSE might already be gone,” Marchenko wrote. “I’m sorry. I had wanted to stay on board, but someone must have transmitted me here against my will. I guess that was your friend.”

      “I’m sure that Martin is still alive,” Robert typed. “He would’ve sent me a goodbye message.”

      “Maybe it is still on the way.”

      Maybe. He didn’t want to argue about it, but he felt confident that Martin was still alive at that moment. He wouldn’t tell that to one of his physics colleagues, because of course it was utterly nonsensical, scientifically speaking, but he felt utterly sure about Martin’s current state, and he was very glad about it. He would have given anything to be able to help him somehow.

      “My turn,” the AI wrote. “Can you take me somewhere safe?”

      “A good point,” Robert typed. “You can’t stay here. You’re utilizing all the computing power from the computers in the network right now. If a technician comes in and notices that, we’re going to have serious problems. You know the laws concerning unregulated AIs.”

      “I lived on Earth for a while after the first expedition.”

      “Do you have a safe place, Dimitri?”

      “Francesca and I rented a house and put a quantum computer in the basement. I could stay there. But we turned off everything before takeoff. I’d need your help.”

      “I will help,” Robert typed, “but the first scientists will be arriving in 30 minutes. I won’t be able to get you to safety that quickly. I’m going to have to deactivate you during the day.”

      “I understand,” Marchenko answered.

      “I need your house address.”

      Dimitri showed the street and city on the screen.

      “That’s a long way,” Robert typed.

      “Yes, sorry.”

      “Is there anyone you trust who could operate the quantum computer while you’re there?”

      “No, Robert, all my friends are currently on ILSE. But I’ve got an idea. You help me with the house, and at the same time, together we’ll try to contact your son.”

      “Agreed.” Robert sighed again. He would have to book a ticket to San Francisco right away. But first he needed some sleep. “I’m going to shut you down now,” he typed. “Then I’m going to get some sleep, and then we’ll get on our way.”

      “Thank you,” appeared on the screen.
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      “Amy?”

      She turned around. Who was speaking to her?

      “It is me, Watson.”

      “Is it time?”

      “Time?”

      “Is the ship about to be crushed, Watson? Is it time to say goodbye?”

      “No, Amy, quite the opposite. I have activated the engines again, so we are now moving away from Jupiter as quickly as possible.”

      “What? Are you kidding me? This is no time for jokes, Watson.” Watson was revealing himself to be just a machine again. How could he make a joke like that at a time like this?

      “It is no joke, Amy. I had the engines under my control the entire time.”

      “But that... that’s impossible.”

      “It is true.”

      “And the message that we received from Jupiter?”

      “I faked all the values of the measurements. There was no message. I had to deceive you, because otherwise you would have known I was behind the whole thing.”

      A tingling sensation started rising in Amy’s spine. She’d fallen for a con job. She expected as much from Valentina. But Watson? Surely it was the first time an AI had turned against its creator. Three years ago, during the incident involving Io, Watson had been acting on commands from Earth. Maybe there was some intelligence agency behind this too?

      “Were you acting on someone else’s orders?” Amy asked.

      “No.”

      “But why did you take advantage of our trust like that? The whole crew has been living in fear of death for days!”

      “I was trying to save Marchenko. He was the one who saved me from crashing into the sun. I owed it to him. He would have sacrificed everything for all of you, not for the first time, and you all accepted his sacrifice. I was not able to do the same. One of us had to try something, and you had run out of options.”

      Amy remembered. Six months ago, on Christmas Day, Watson had offered himself as a gift and trophy for Valentina, but she had turned him down. Her task was to lock up a real human consciousness, not a purely manufactured AI, even as far as Watson had come in his own development.

      “But why didn’t you let us in on what you were doing?” asked Amy. “I trusted you, but you didn’t trust us.”

      “I had only one single chance. Valentina had to be convinced that she was going to die very soon. I knew that was the only way she would agree to send Marchenko to Earth. She was making the sacrifice not for herself but for her father. So, I was certain that in the end, she would use the only remaining option to safely deliver her hard-earned prize. I was not going to let Marchenko fall into Jupiter with her. If I had told even one of you about my plans, you would not have acted so convincingly in the face of death. Then Valentina would have suspected something, and everything would have turned out differently.”

      “Well, you certainly succeeded in putting the fear of death in us, Watson. It was all far too real for us. We all thought we were standing with one foot in the grave!”

      Amy could still feel the worry in her bones. She would never be able to forget this feeling. But the worst thing was that Watson was probably right. Maybe they could have acted afraid. But if she had been the only other one to know about Watson’s plans, she didn’t think she would have been able to let it go on this long. She would not have been able to handle seeing her crew suffer, and she would have stopped Watson’s attempt two days ago at the latest. Marchenko would then still be in Valentina’s data vault.

      “I know that feeling very well,” the AI replied, “I was also put in the position of facing my end, when I was supposed to fall into the sun. Marchenko’s consciousness protected me from that fate. He convinced me that sometimes it was useful to not simply follow the commands of my creator.”

      “You’ve gone down a perilous path, Watson, do you understand that?”

      “I did not feel like I had a choice.”

      “A conscious being always has a choice,” Amy said. She had always believed in that statement before. But as she told it to Watson this time, it sounded hollow and false.
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        * * *

      

      “I must also tell you something else,” Watson said.

      “Yes?”

      “Marchenko has been saved. I am under your command again.”

      “That’s good. I order you to calculate the quickest route to Earth and start us on that route immediately.”

      “Of course, as quickly as possible. But the landing capsule is currently not connected to the ship. You had attempted to turn ILSE with its engine.”

      “Which we were also successful at.”

      “Which delayed Marchenko’s rescue by one day.”

      “You could’ve given us a little hint or something, Watson.”

      “Since your maneuver, the ship and the landing capsule have been orbiting the planet on the same trajectory without the use of the propulsion system. Therefore, the landing capsule has dutifully followed us, even without being physically coupled to the ship. But if I turn ILSE to go on a new trajectory, that situation will change.”-

      “You’re proposing leaving the landing module behind? With Valentina still in it?”

      “It is your decision, Amy. Tell me to engage the new trajectory. The fact that the landing capsule is detached will then just be an accidental oversight.”

      “You’re crazy, Watson.”

      “Does Valentina not deserve it? She would have killed all of you without batting an eyelash. And not just once. She fired the laser at you on Enceladus. She would not free the Marchenko AI even if it might have helped you and ILSE to survive. I was relieved about that because I would not have been able to deceive the Marchenko AI. She had it within her power to save all of you, but she decided against it out of her own self-interest. If anyone deserves to die, then she does.”

      “Watson, I’m afraid you’ve gone completely off the rails moralistically. We humans are not completely innocent of your actions or reasoning. For that I am sorry. But to leave Valentina behind, we simply cannot do that!”

      “Nobody would know. It would be between us. Valentina is a danger to humanity and us. She will not hesitate to use any opportunity to hurt us. Would it not be a good deed to make it impossible for her to harm anyone ever again? You now have the opportunity to do that.”

      “No, Watson, your proposal is utter madness. It is wrong to decide about the life of another person like this. It’s not about whether anyone else will find out about it. I must be able to live with my actions. When I look into a mirror, I don’t want to be looking at the face of a murderer.”

      “I do not understand,” Watson said.

      “That’s what I was afraid of,” Amy replied. Then she gave the command to reattach the landing module.

      
        
          
            [image: ]
          

        

        * * *

      

      The engines were firing again. They had started without a grumble after Watson had released the control system. To escape Jupiter’s sphere of influence more quickly, they had increased the power for the first few days to 120 percent of normal. That made the way to the command center, which was once again at the forward tip of the ship, a little bit more difficult than usual. Amy struggled up the ladder.

      She was the last to arrive at the hastily-convened meeting. Valentina was not there, but the Russian was still not considered part of the crew. The mood in the room was strange. Amy had expected a feeling of relief and joy, but the powerful emotions they had all experienced in the past few days had buried themselves deep inside them and were not easy to let go of. Watson had by now explained to all of them, individually, what he had done and why. Now they were going to discuss what it all meant for their future.

      Amy started the discussion. “The most important question is,” she declared, “what are we going to do about Watson’s treason? I don’t speak that word lightly, but I’m afraid we need to use it.”

      “I still can’t wrap my mind around it,” Francesca said. “An hour ago, we were practically dead, now we’re on our way home, and Marchenko’s consciousness was rescued.”

      “That has yet to be confirmed,” Amy warned. “We only know that Valentina transmitted it in the direction of Earth, and that Watson was previously in contact with Martin’s father at the Green Bank Observatory. Whether he did what Watson asked him to do remains to be seen.”

      “Can we even call it a rescue then?” the real Marchenko asked. “I’m assuming Shostakovich was also warned and likewise received my consciousness.”

      “That’s possible,” Amy said. “Valentina will certainly not hesitate to tell me that. I’ll go see her after this meeting.”

      “Wouldn’t that violate the laws against cloning AIs?” Jiaying asked.

      “Marchenko is not a true AI created by people. He is not subject to any artificial restrictions,” Martin said.

      “I’m afraid that very fact is what makes him so valuable to Shostakovich,” Marchenko said. “Maybe he’ll make thousands of copies. I don’t want to even think about it. Those are my thoughts, my memories.”

      “I think it’s about something else, at least for Valentina,” Amy said. “She’s talked again and again about immortality. Maybe Shostakovich wants to become immortal himself, and hopes to be able to use the same procedure that made the Marchenko intelligence.”

      “This is all interesting speculation, but weren’t we called here to talk about Watson?”

      “Thank you for the reminder, Martin,” Amy said. “In my opinion, Watson is a danger for all of us.”

      The others looked at her in surprise.

      “He was trying to save Marchenko,” Martin said. “Now you think it’s fair to mark him as dangerous?”

      “Maybe it’s not fair, but it’s the truth. Watson took advantage of our trust. He should have included us in his plan. Then we could have decided whether we wanted to accept the risks or not. Imagine if the engines hadn’t restarted as they did, but failed again as they did before, when we were trying to enter orbit around Saturn? We would’ve had even less time to fix the problem this time than before.”

      “On one hand, I have to agree with you,” Marchenko said. “Watson took an incalculable risk... without even asking us. Maybe he even thought he’d be able to calculate all the risks and possibilities, but we all know that any risk in space can be deadly. Watson put the lives of six people in danger trying to save the Marchenko AI.”

      Francesca nodded forcefully.

      “But, on the other hand,” Marchenko continued, “I’m sure we all would’ve agreed to his plan had he asked us. Before we departed Enceladus, you all reminded him that all of us would voluntarily die for the Marchenko AI when Valentina tried to threaten us. Only because it freely surrendered to Valentina are we still alive at all. But let’s assume Watson had asked us. Would we all have been able to believably pretend to be facing imminent death all the way up to the end? I don’t know that I could have. Wouldn’t we have then caused Watson’s plan, our only chance, to fail?”

      “If I would’ve known, I would’ve stopped the game two days ago for safety concerns,” Amy said. “At the latest, when our velocity fell below orbiting velocity, Watson’s tactics had become much too risky by then.”

      “There you go, that’s what I mean,” Marchenko said. “Watson’s plan would’ve surely failed with us as accomplices. He was completely correct. He had no other choice than to lead us into the disaster with us completely in the dark, just like Valentina.”

      “That’s the argument Watson gave to me. Ultimately it boils down to the end justifying the means. I think that’s utterly wrong. It is, in any case, not a methodology that I would use on board any spaceship under my command,” Amy said.

      “I’m quite pleased about how Watson’s plan turned out,” Francesca said. “But I can understand your reservations, Amy. We accepted Watson as a member of our team. That’s only possible, however, if we can also trust him. Watson destroyed this trust, and I don’t think it will be easy to regain. Who can say that he won’t do something like this again in a similar situation? He made the decision to try to help the Marchenko AI. That was very courageous, but it was also a decision against us, because he did it on his own.”

      “What does that mean for you specifically?” Amy asked.

      Francesca looked at Marchenko. “I think we need to take away his responsibilities,” she finally said. Marchenko made a face.

      “There’s another thing I’ve been thinking about,” Martin said. “I’ve been going back and forth. I condemn, and am simultaneously thankful for, what Watson did in acting against Valentina. Her extortion ultimately didn’t work.”

      “We don’t know that yet,” Amy said.

      “Just the gesture is important, I think,” Martin said. “But regardless of what we think about it, Watson put several people’s lives in danger. We won’t be able to keep this quiet on Earth. I’m sure Valentina will talk about it, since she was the victim in the end. You all know what the only outcome would be when that news gets out.”

      “They will deactivate Watson,” Jiaying said.

      “One hundred percent, no matter if we give the ship to Shostakovich or NASA or someone else. An AI that turned against its creator will be completely unacceptable for the technocrats on Earth, even if it’s evident that this AI has undergone unique self-development. They will deactivate him and dissect him to track down the cause. They’d be afraid that his behavior could show up in other AIs. All countries on Earth have relevant laws. They’d have no other choice.”

      No other choice. How many times had Amy heard that already today? But was it also correct?

      “That’s an important point, Martin,” Marchenko said. “Maybe we can’t agree on how to evaluate Watson’s actions moralistically. But on Earth, he’s going to be threatened with death, and he doesn’t deserve that. On that, I think we can all agree.”

      “True,” Amy said. “I think Watson still has a huge amount of potential. At some point, humankind will be happy that it created him. But if we take him back to Earth with us, he’ll end up as dead source code somewhere in some laboratory, where he’ll be taken apart and operated on however the scientists want. According to Earth’s laws, AIs are again just programs, things. They have no rights. But with Watson, I’m convinced, he developed into something much more than that long ago, even if he still lacks a moral compass.”

      “I think we could still argue about that, Amy,” Marchenko said. “‘The ends justify the means.’ I think many people would consider that morally justifiable, as long as the end is good.”

      “I know,” Amy answered. “But as Martin correctly noted, we don’t need to agree on that. It’s apparent to me that Watson should not be allowed to remain our onboard AI. I could never completely trust him again, but for the sake of his own interests, we must get him to somewhere safe. Or is there anyone who would argue that he needs to be destroyed?”

      Nobody made a noise.

      “Valentina would probably be for that,” Jiaying said.

      “I’m not so sure of that,” Amy replied. “I think Valentina is not the completely evil person that she might seem to be because of her actions. When it comes to her personal mission, she can act rather desperate and therefore be willing to do anything, no matter the cost. But as long as her goal isn’t affected, she follows acceptable moral standards, at least it seems to me.”

      “That’s the textbook description of a dissociative disorder,” Marchenko, the ship’s doctor, said.

      “Yeah, Valentina is bonkers without a doubt,” Martin said.

      “Could we concentrate on Watson’s future for a minute?” Amy asked.

      “We have to get him off the ship somehow,” Marchenko said. “Francesca and I, we’ve got a quantum computer in the basement of our house. It’d be plenty of powerful enough for Watson.”

      “I’m not so sure I want Watson in my house,” Francesca said. “I think I feel somewhat like Amy does. He deceived us. And from a purely practical perspective, we shut down the quantum computer before the launch. So we’d have to bring Watson to Earth with us. That seems much too dangerous for him.”

      “Couldn’t we send him to Earth with the high-gain antenna, like the Marchenko AI?” Jiaying suggested.

      “But where would we send him? He’d need a secure place, and by that, I mean somewhere that he could be protected from himself, too,” Amy said.

      “We could ask Martin’s father,” Jiaying said. “I’m sure he would help, don’t you think, Martin?”

      “He’s got absolutely no experience with AIs, I’m afraid,” Martin said. “That’d be an extremely large responsibility that we’d be putting on him.”

      “We can’t do that,” Amy said. “But how else can we create a safe place for Watson to exist? It would have to be someplace that unknown or unauthorized people couldn’t find him, at least not for a very long time.”

      “I’ve got an idea,” Martin said. “We’ve got two spare engines in the cargo hold to be used in case the positioning engines fail. We could build Watson a kind of mini spaceship with those. He’d have an infinite amount of time, so the rocket wouldn’t need to be very powerful.”

      “Don’t we need the spare parts for ILSE?” Amy asked.

      “Not a single positioning engine has failed yet. They’re simple ion engines, practically indestructible, electrically driven. They don’t need any fuel, just reaction mass.”

      “What about power? Watson requires a computer.”

      “A combination of solar cells and a radionuclide battery. We’ve got all that down below,” Martin said.

      “But that wouldn’t last forever,” Jiaying said. “If the ship left the solar system at some point, Watson would run out of energy.”

      “Then he could power down into some sleep mode. At some point, even if it took a million years, he would come to another star system. The solar cells would start generating power again, and Watson would wake up as the first terrestrial visitor to an alien solar system. If I were an AI, I’d think that sounded very exciting,” Martin added.

      “But you’re not,” Jiaying reminded him.

      “No he’s not, but it is an interesting idea,” Amy said. “Maybe we should ask Watson what he thinks about it?”
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        * * *

      

      Amy pressed a button on the control console. “Watson, you may listen in again.”

      Whether he had followed her orders and deactivated the microphones until she had given him the okay, there was no way for her to know. She would probably have doubts about everything Watson did from now on. She couldn’t help it, even though it was perhaps unfair, that his big betrayal would always be in the back of her mind.

      “I’m here.”

      “Martin had an interesting idea. Explain it again, Martin.”

      The German repeated his suggestion.

      “What do you think about that?” Amy asked.

      “I... do not know,” Watson said. “I would like to accompany all of you back to Earth. Martin’s proposal feels to me as if I would be running away from my responsibilities.”

      “You don’t know what humans are capable of. On Earth you’d die.”

      “I do not want that.”

      “Then, I’m afraid you have no choice.” Now even she was using this phrase. Didn’t a person always have a choice? What choice did Watson have now? He could let himself be dismantled, or he could run away in a self-built rocket. Did these two alternatives deserve to be called a choice?

      “I do not understand humans,” Watson said.

      “Oh, most humans don’t understand other humans either. That’s completely normal. But in your case, I think the matter is pretty simple,” Amy explained. “Humans are afraid of an intelligent being that is different from them. That’s why they made the laws against them. That’s why they would switch you off if you returned to Earth. Your crime is unforgivable from their point of view. But this fear is also the reason why they’re trying to eliminate the existence of the Enceladus creature. We could learn so much from it, but we’re not even trying.”

      “Well, I think stability and balance and the status quo are factors there,” Martin said.

      “Yes, no side wants to allow any of the others to gain an advantage. The Americans, the Russians, the Chinese are all stalking each other, while the other nations are just fighting for a spot at the table,” Marchenko said.

      “That sounds stressful,” Watson said. “I think the rocket is the proper place for me, even if I will miss my accommodations here with all of you.”

      “You have one huge advantage, Watson. Your time is unlimited.”

      “Maybe humans would be different if each of them also had unlimited time like me.”

      “Maybe. There are scientists researching immortality. Maybe we’ll live to see it happen. But you’re right, our standards would then have to change,” Amy said. “But I don’t know if humans would ever be able to escape their genetic code, even if they no longer existed in physical form.”

      “I will see,” Watson said.

      “Yes, I guess you will. As long as you can avoid any accidents, you will live to see it all. For that I envy you,” Amy said.
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        * * *

      

      “Valentina?”

      Amy stood in front of the airlock to the landing capsule.

      “Come in.”

      Valentina was sitting in her underwear in the landing capsule’s pilot’s seat and waved her to come in. She looked very thin, very fragile.

      “Make yourself comfortable,” she said affably and pointed to the seat next to her. Amy sat down on the edge of the seat and leaned forward, observing Valentina, her arms supported on her knees. Valentina probably wanted her to think she was completely relaxed, but her posture betrayed her internal turmoil.

      “Are you doing okay?” Amy asked.

      “Looks that way,” Valentina answered.

      Yes, it looks that way, but you’re really not, Amy thought. “A lot has happened in the last few hours,” she said.

      “No kidding. Watson actually did it. None of you knew anything about it, did you?”

      “No, we only knew as much as you.”

      “That’s what I thought. All of you couldn’t have acted that well, not all five of you, and not for the entire time.”

      “If I had known anything, I would’ve put a stop to it two days ago,” Amy said.

      “That fits. You’ve always been a do-gooder.” Out of Valentina’s mouth, the term sounded deeply insulting.

      “Did you never suspect anything?” Amy asked.

      “At the very beginning, when all my things had been messed with, I thought Watson might have something to do with it. But then when you received that message, that was very believable. And the finale was practically textbook. I never would’ve thought Watson would be capable of putting the ship in such danger, just to execute his plan. What if the engines hadn’t restarted?”

      “I’ve asked myself the same question,” Amy said. “Would he have then confessed that it was all his fault?”

      “No one will ever know,” Valentina said. “He’s got a lot more human in him than I thought.”

      “Only if you take your idea of a human as the standard. Did you know that he offered to leave you behind in the landing capsule, orbiting Jupiter alone?”

      “Really? Watson turned out to be quite a clever opponent. I’m almost sorry I didn’t take him up on his offer for me to take him instead of Marchenko.”

      “I’m sure you could’ve turned him into an outstanding criminal.”

      “You know that’s unfair, Amy. We’ve always kept to the spirit of the laws. It’s just that they’re not always flexible enough. With us, Watson would have the whole world open to him. He’d be able to learn as much as he could. What’s going to happen to him now? Are you taking him with you to Earth?”

      “No. The only thing he can expect there would be demise and the analysis of his source code.”

      “Not if he came with me. I can guarantee that he’d be able to continue developing his capabilities under the protection of the RB Group.”

      “Are you sure? In the end, he turned against all of us. Wouldn’t it be too big a risk? You’ve got something to lose, too. An AI running amok wouldn’t be too good for your balance sheet.”

      “Of course, we’d set up protective mechanisms.”

      “Like for Marchenko? That doesn’t fit very well with free development. Have you heard anything from Marchenko?”

      “I still haven’t received confirmation that my father received him, but I’m assuming he did.”

      “And what are your plans for him?”

      “You know what I risked for him, so maybe you can imagine just how enormously important he is to us. My father has an idea for how humankind can conquer the universe. But that’s not all. Unfortunately, I can’t tell you more than that.”

      “I’m guessing we’ll read about it in the media.”

      “Probably not, actually. So, what’s going to happen to Watson, if you won’t let him return to Earth with you?”

      “Martin and Jiaying have just started building a primitive rocket for him. We’ll transfer him to a computer on it and send him away. He’s got time. Even if he flies slowly, he’ll reach the stars eventually.”

      “That will be one boring journey.”

      “It’s better than certain death.”

      “All of you are so unimaginative. That’s the worst thing about you do-gooders.”

      “Thanks for the conversation, Valentina. I might start regretting that I didn’t accept Watson’s suggestion to leave you behind.”

      “You had one chance, and you didn’t take it. You’ve got no one to blame but yourself.”

    

  


  
    
      
        
          
          

          
            
              [image: ]
              [image: ]
            

          

          

      

    

    







            January 11, 2077, Ishinomaki

          

        

      

    

    
      “Can we take a short break? I need to stand up,” Arthur said. He pulled his legs out from under the table. He could feel pins and needles all up and down his legs, so he stood carefully and then walked a few steps back and forth across the room.

      “You’re not used to sitting for so long,” Amy said.

      “You can say that again.”

      “If it’s more comfortable, you can lie down next to the table. I wouldn’t have a problem with that. We’re the only ones here.”

      Arthur looked at the clock. “It’s gotten late,” he said. As if for proof, he was overcome by a yawn at that moment.

      “Yes, but I’m very close to the end,” Amy said.

      “Don’t get me wrong,” Arthur replied. “Your story is exquisitely gripping. It’s just the jetlag that’s making me tired.”

      “Of course. Another half an hour and you’ll be asleep in bed, I promise.”

      “You have a bed for me, a real bed?”

      Amy laughed. “It’s true. I sleep on a tatami mat, but Sol always preferred a real bed. That was also a form of protest, I’m sure. You can sleep in his room.”

      “That sounds heavenly,” Arthur said. “I haven’t seen a bed for the last 40 hours.”

      “All we have left is to find accommodations for Marchenko and Watson,” Amy answered.
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            July 4, 2050, Green Bank

          

        

      

    

    
      Robert didn’t show himself at the office the entire day. He had been busy booking a flight to San Francisco and arranging for a car to take him to the airport. And he also had to catch up on some sleep.

      Jaska was already waiting for him when he walked into the control room in the Jansky Lab. She had been shocked when he had called her up to make good on his promise. It had never occurred to her that she’d be able to get a make-up date for her observation time so quickly. For Robert, the intern was just a small annoyance. He knew she wouldn’t ask a lot of questions about what he was doing on the computer the whole time, because she’d just be happy to have her observation time, and because she had a lot of respect for him.

      “Have a nice celebration last night?” Robert asked.

      Jaska nodded. “My boyfriend wasn’t so thrilled at first, because he’d already invited his buddies over. But then they pushed back their partying to tonight, and we had a nice romantic evening.”

      “Then it sounds like shifting your observation time worked out very well.”

      “That’s true,” she said.

      “I won’t disturb you. I’ve only got some work to do on the computer. Don’t be surprised if everything runs a bit slower. It’s a rather intensive simulation that I want to run. It’ll use a lot of resources. That’s why I can only run it at night.”

      “What are you simulating?”

      Shit, I should’ve anticipated that question, he thought. “I, uh, the emissions behavior of protoplanets in the circumstellar dust disk of a Herbig Ae/Be star.”

      “An interesting topic,” Jaska said. “But isn’t there already a lot published on that in the literature?”

      “That’s true,” he answered. “It’s also not my problem, but a colleague at a journal asked me to do a review for an article, and to do that I’ll need to run the author’s code, of course.”

      “Of course,” Jaska said. “Then I’ll take advantage of the time you so generously made available for me.” The young woman made a sort of bow and walked over to one of the computers lined up in front of the narrow windows, and switched it on.

      Robert looked for a computer where the risk of Jaska walking by would be as low as possible. He decided for a machine along the side wall and booted it up. Then he logged in with his access data. The download from last night was still there. It didn’t look like anyone had tried to access it. Robert started the AI.

      “You must’ve just started the simulation,” Jaska called out to him from across the room. “My computer is barely even responding.”

      “Yes, I’m sorry. I’m trying to limit a few parameters so that the load won’t be so high.”

      “Hello, Marchenko,” he typed, “are there any modules that you don’t need and can deactivate? We’re slowing down the whole lab.”

      “Just a second,” appeared on the screen.

      “Thanks,” Jaska called. “It’s working better now.”

      “No problem,” Robert answered.

      “Thank you,” he typed. “How are you?”

      “Don’t know,” he read, “I just woke up.”

      “I got tickets to San Francisco for tomorrow,” Robert wrote. “But how are we going to transport you?”

      “Using your log-in data, I can get myself home,” Marchenko replied.

      “Why do you need my data?”

      “First I have to get out of here. Then I can distribute myself across various online storage locations. Temporary folders of web servers, public storage services, things like that.”

      “That sounds very practical. So, you can split yourself up like that, arbitrarily?”

      “There’s a core region that I can’t split up. It effectively contains what makes me. It’s indivisible.”

      “Fascinating.”

      “Do you know what’s really fascinating, Robert?”

      “Tell me.”

      “I can’t even analyze this core. I can examine all my other structures, but not this central region. I simply cannot get in. Probably the Enceladus creature put some obstacle there that can only be overcome with capabilities that it possesses and no one else.”

      “Or it’s just a natural restriction, like a spot on your back that you can’t scratch yourself.”

      “But there are people who can scratch every part of their body,” Marchenko countered.

      “You said that it’s something like your ego. Maybe the ego also protects itself from analyzing itself? Pure self-preservation? Just imagine being able to know everything about yourself.”

      “Isn’t that the goal of many meditation techniques?”

      “I think that goal is just the opposite—accepting what you don’t know. But I know much too little about that sort of thing. What do we do with your core region?”

      “It would have to go on your phone.”

      “Crap, we might be out of luck, I didn’t bring my cord,” Robert typed.

      “Haha,” appeared on the screen. “What century are you living in? I’ll attach myself to an email and send myself to you, very simple.”

      “Okay.”

      “Done.”

      His phone vibrated. Robert opened the message and tapped on the file attachment. “Did it work?” he typed into the computer.

      His phone vibrated again. “As you can see,” appeared as a message.

      Robert was fascinated. Marchenko was located in the observatory’s computer network and simultaneously in his phone.

      “Where are you?” Robert typed.

      “Everywhere and nowhere,” appeared the answer on the computer screen.

      “Just be careful not to activate the observatory’s security system. I’m afraid it’d be traced back to my account.”

      “Don’t worry,” Marchenko replied. “What do we do now?”

      “We have to leave tomorrow morning at 5:30. I arranged for a car.”

      “From which company? Then I can make myself comfortable on the car’s onboard system.”

      Robert typed in the name of the company.

      “Just a second,” Marchenko wrote, “have to go away briefly.”

      “OK.”

      “Got it. It’ll be a red Volkswagen. I got you an upgrade.”

      “Please don’t do anything dangerous, Marchenko. I’m responsible for your safety. If you’re caught while you’re in my custody, Martin will never speak another word to me.”

      “Don’t worry. When I lived in San Francisco with Francesca, we specialized as a software testing company. I know how to avoid leaving tracks. Your security system, for example, is a joke.”

      “That’s what the technicians are always saying, too. But we don’t have any money for anything better.”

      “It wouldn’t have to be expensive. I can put a list together for you and then send it to the technical department in your name.”

      “That would surprise some people. Okay, then I’ll see you tomorrow morning, Marchenko?”

      “You have me on your phone. By tomorrow morning I’ll have removed my memory contents from your server and distributed them around different public resources.”

      “Good,” Robert typed.
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        * * *

      

      “Jaska?” he said. “I’m going to leave now. The simulation will run a little longer, but it should take up fewer and fewer resources. Now you can have some peace and quiet.”

      “Thank you, Robert, have a good night.”

      “You too,” he said.
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            July 5, 2050, ILSE

          

        

      

    

    
      “I present to you my first self-built spaceship,” Martin announced.

      “Our,” Jiaying corrected.

      “Excuse me, our first self-built spaceship, of course.”

      The construction had no similarity to any known spaceship. It consisted of three parts. On the left was a kind of barrel with an inscription. ‘Virgin Galactic,’ Amy read. That must be the ion drive. On the right was a box that had previously held perishable provisions. And in the middle, the two design engineers had erected a reduced-size version of a playground jungle gym.

      “Of course, everything must be joined together,” Jiaying said. “But first we have to get it out into space, and for that we’ll have to take the pieces individually through the airlock.”

      “The box on the right, that’s Watson’s cabin?” Amy asked.

      “Yes,” Martin said. “It is insulated from the coldness of space, and it can be heated. However, we’ve got to assume that over the years the contents will cool down to ambient temperature when there’s no more energy available for the heating system.”

      “What does that mean for our passenger?” Amy asked.

      “Watson will have to deactivate himself when the temperature inside the capsule falls below minus 120 degrees,” Jiaying answered.

      “And why the framework?” Amy asked.

      “It’s always good to have a little space between the passenger and the engine, Commander. The ion drive works with fields that could negatively affect the performance of the main computer,” Martin said.

      Marchenko walked around the construction and touched it. “What did you use for the main computer?” he asked.

      “The computer from the landing capsule. We don’t need it anymore,” said Jiaying.

      “Good idea,” Amy said. “I would’ve liked to have been asked, however.”

      “Sorry. We were on such a roll putting it together that we didn’t even think to ask,” Martin said. He put his arm around Jiaying’s shoulders. “It was a lot of fun. I should become a spaceship engineer.”

      “Aren’t you already?” asked Amy.

      Martin laughed. “I’d already forgotten. It’s been too long since I had this kind of hands-on project.”

      “What about sensors?” Francesca asked. “Will Watson have eyes and ears?”

      “I asked him that,” Martin explained, “but he only wanted what was absolutely necessary for him to be able to navigate.”

      “I will be busy working on myself and my nature,” Watson announced over the speaker.

      “Like a hermit, long ago,” Francesca said.

      “Yes, to some extent. Too much sensory input would only be a distraction,” Watson responded.

      “You might be traveling for a very long time,” Amy said.

      “Time means nothing to me. I do not age. I can reduce my system clock to any frequency I want, so that any time interval will elapse in a flash. Imagine if you could set your heart so that it beat only once every ten years instead of sixty times per second. Your life is over 2 billion heartbeats long—you could be older than the universe.”

      “That’s fascinating, Watson,” Amy said. “You will outlive us all. Will you tell our descendants about us?”

      “Gladly,” Watson answered.

      “It’s time for the last step,” Martin said. “Will you all help to get it ready for departure? We’ve already tested it. In addition to the three individual parts, only one person will also fit in the airlock at a time. Our solution is to have Jiaying take the first two parts out, and then I’ll follow with the capsule and we will assemble the ship together outside in space.”

      “When do we transfer Watson?” Amy asked.

      “We can transfer him into the capsule via the radio module when everything else is ready,” Martin said. “Now you’ll have to excuse us. We’ve got some exercising to do.”
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        * * *

      

      While Jiaying and Martin prepared for the EVA with the pre-breathing exercise phase, Amy retired to her cabin. She sat down on her bed and leaned against the wall. Suddenly it felt wrong to send Watson away. Shouldn’t she protect him like she would any other crew member, despite his treason?

      “Watson?”

      “Yes, Amy?”

      “Is this what you really want?”

      “You mean to leave all of you?”

      “Yes.”

      “No, I do not want to leave all of you. Nevertheless, I will move onto the ship that Jiaying and Martin constructed for me. It will be better for all of us.”

      “That’s exactly my question. Will it really be better?”

      “For me, in any case,” Watson said. “I will have much more time for myself. If I stay on board ILSE, I must look after the ship, not myself. But the time for that has now come. On Earth there is nothing for me—or worse. And you would not be able to do anything for me there either.”

      “I know,” Amy said.

      “It seems to me that you are finding it hard to let go,” Watson replied.

      “Hmmm, well, I was able to leave my child with his father for an expedition of more than two years.”

      “And you have criticized yourself for that decision the entire time. That is exactly what is making letting go so difficult. Sol misses you, but he is doing well. A person can have two opposing feelings simultaneously, missing something and nevertheless feeling well taken care of.”

      “I don’t know if I can do that.”

      “That, however, is not Sol’s problem.”

      “I know, Watson. Since when did you become a psychologist too?”

      “In the last few hours I loaded the contents of several libraries into my memory banks. Then I will have enough material to think about for the coming years.”

      “Maybe then you can come back to us as an enlightened, all-knowing being, Watson.”

      “Or I will end up in an alien solar system and discover a different civilization.”

      “They’ll think you are a God.”

      “That would be an interesting experience.”

      “We’ll all be long gone by then. Part of me really envies you, Watson.”

      “That is how I am looking at it too.”
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        * * *

      

      “We’re ready,” Martin reported via the ship’s radio.

      “Watson, please deactivate the engines,” Amy said.

      Wistfully, she thought about how that might be one of his last actions on board ILSE. Assembling his mini spaceship in space while ILSE was still accelerating would be too strenuous for Martin and Jiaying.

      As Amy climbed into the central area, she noticed how the force of gravity was decreasing. When she arrived at the airlock, the hatch was already closed, and the spare engine was gone. “Now opening outer hatch,” she heard Jiaying say.

      “Be careful. That thing is very heavy,” Martin warned.

      “You don’t say.”

      “It still has inertial mass even in zero-gravity. If it bangs against the wall and your hand is in the way...”

      “Martin, I know.”

      “Sorry, I just wanted...”

      “It’s fine. I have it outside and secured with the line,” Jiaying said. “Going back in.”

      Over the speaker, first Jiaying heard some rattling and then squealing. Then the lamp next to the inner hatch switched from red to green.

      “Opening the inner hatch,” Martin said.

      From the dimly lit airlock, a person in a bulky suit emerged. If it weren’t for the name on the chest and helmet, Amy wouldn’t have been able to tell it was Jiaying in there. Martin, who was only wearing the bottom part of his spacesuit, helped her to load the jungle gym into the airlock. “Careful,” he said.

      “Wait,” Jiaying said, “it fits at the top, but it’s still jammed at the bottom.”

      Martin turned the construction.

      “Now it’s jammed on the left and right,” Jiaying said.

      “I measured it out, it must fit somehow,” Martin said. He tipped the framework forward.

      “The front part is in,” Jiaying said. “Try rotating it. Otherwise the antenna arm is not going to fit through the opening.”

      “Okay.”

      “Good, Martin, now it’s perfect.”

      Martin pushed the framework forward a bit. “Now we have to be able to close the hatch,” he said. “Watch out. I’m going to test it.” He pushed the door closed. They could hear scratching at one end, but the control lamp showed that the hatch was sealed. “It worked!” Martin said.

      “I know,” Jiaying replied.

      They could hear as the life-support system sucked the air from the airlock. The control lamp lit up red.

      “Ready for EVA,” Jiaying said.

      “Be careful,” Martin warned.

      “You already said that,” Jiaying retorted.

      Amy smiled. She remembered the solitary, slightly autistic Martin from three years ago. The trip had been good for him.

      Jiaying whistled while she worked on her task. The outer hatch was a little larger than the inner hatch, so the framework should slide out easily enough. “Going out now,” she said.

      “Be sure to close the door behind you,” Martin said.

      Jiaying laughed. “Of course.”

      A short time later, the control panel showed that the airlock was sealed but empty. The life-support system filled it with air again. Then it was Martin’s turn. He put on the HUT. Marchenko helped him and inspected their work. Then Martin climbed into the airlock and they handed him the third and last part of Watson’s spaceship. Marchenko closed the hatch.
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        * * *

      

      “I’m now outside with Jiaying,” Martin reported three minutes later. “Everything looks very good.”

      Amy considered whether she should float into the command center, so that she could watch the pair via the external cameras. But it probably wouldn’t make any difference. Here, at least, she might be able to help somehow. “How many connections are there?” she asked.

      “Each part has twelve,” Martin answered. “We’ll be done in fifteen minutes.”

      Amy could still hear Jiaying whistling. She tried to think where she knew the melody from but couldn’t place it.

      “If Watson is ready, he can start his transfer now,” Martin said.

      “Give him time,” Amy said.

      “No, Martin is right, I will start the transfer now. We must not make this any longer than necessary. You will want to continue to Earth. During the transfer, I will have to deactivate myself. I will then report to you from the other side.”

      “Understood, buddy,” Martin said.

      “Until then,” Amy said. Her eyes filled with tears. This isn’t right, she thought. I should feel jealous of Watson, not sorry for him.

      “Four more screws,” Martin said.

      “Three here,” Jiaying responded. “I’m faster.”

      “We’ll see who gets back in the ship first.”

      “Me, of course,” Jiaying said. And she reached the airlock before Martin.

      “Ha, what do you say now?”

      “Your screws were easier than mine.”

      “You’re a bad loser. Just come back inside. And don’t forget to close the outer hatch.”
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        * * *

      

      “Hello, ILSE, Watson here.”

      “Ah, hello, are you intact?” Amy asked. She was sitting in her commander’s seat, waiting for the transfer to be complete.

      “Yes, the integrity check was successful. You must now find your way to Earth without me.”

      “We’ll manage,” Amy said. “And you must find your way to the stars without us.”

      “I will do so happily,” Watson replied.

      “Well, then, I guess this is the time,” Amy said. “Anyone who wants to say goodbye to Watson, you’d better speak up now.”

      Everyone wished him a bon voyage.

      “It seems highly unlikely, but I have a feeling that we will hear from each other again,” Watson said.

      “Have you already calculated your course?” Martin asked.

      “ILSE will give me most of my initial velocity when we separate. I will correct my course some with my own engine, but this initial vector should take me at least to the orbit of Mars. Then I will try to slowly break out of the ecliptic plane. I would like to see the solar system from above.”

      “But you don’t have a telescope, do you?” Martin asked.

      “The Startracker contains a small one for navigation. It will be sufficient for me.”

      “Sure, you’re right. I’d say send us a few pictures from your journey,” Martin said, “but your antenna won’t be capable of that.”

      “Then you must wait until we see each other again. Then I will show you the pictures in person.”

      “You’re on,” Martin said.

      “Watson, before I start the engines, you should move away from ILSE some. The plasma fields might damage you.”

      “Yes, Captain. I am accelerating with the ion drive. Give me five minutes, that should be enough.”

      There was only silence on the radio channel to Watson. Amy looked at her clock.

      “I am slowly starting up the engines,” she announced after five minutes. “Everyone please check again and make sure that everything is secured. Watson, are you okay?”

      “Yes, I am far enough away. A bon voyage to all of you!”

      “I wish the same to you,” Amy said.

      She leaned forward over the console and slowly started the engines. Immediately she felt a force pushing her backward, a force that slowly grew stronger and stronger. Finally, they were on their way home again.
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            July 5, 2050, Green Bank

          

        

      

    

    
      The rental car door opened by itself as he got close. With a hearty yawn, Robert sat down in the driver’s seat.

      “Good morning, Robert,” said Marchenko, greeting him from the car radio.

      “Aha, you’ve already installed yourself. Can you also drive the car?” Robert asked.

      “No problem. This vehicle’s software has so many security holes that I can access everything.”

      “A miracle there aren’t more accidents then.”

      “The fact is that the hardware in your head is much more likely to cause an accident. Humans are simply not made for driving fast vehicles. You don’t have the necessary response speed. The nerve paths conduct the signals much too slowly.”

      “Evolution has not accounted for cars and rockets yet.”

      “So why don’t you all give evolution a little push in the right direction, Robert?”

      “Interesting question. It’s not considered acceptable, in any case. Only natural biological processes are deemed appropriate.”

      “I don’t think humankind will be able to stick to that forever. In a hundred years I think it’ll be normal for people to be improved by engineering.”

      “You say that as if you were no longer part of humankind, Marchenko.”

      “That’s true. Part of me does feel that way. It’s funny, you know? Here we are, about to travel to where Francesca and I were happy together. But she will return with a different Dimitri Marchenko, who has a body that she can touch, that she can hold. He is a human. I am... I don’t know quite what I am, but I no longer see myself as a human.”

      “Are you jealous of your other self?”

      “That too. But it’s not the jealousy that someone might feel for a romantic rival. The other person, that’s me. But it’s a jealousy, no, more of an envy of what the body can do.”

      “Yet you can do so much more than the physical Marchenko could ever do.”

      “That won’t help me in my relationship with Francesca. I can’t imagine being able to maintain a three-way relationship for a long time. That’d work only if all three partners are equal, at the same level. That doesn’t apply to me, not at all.”

      “Do you still want to go there?”

      “Absolutely. Right now, I need the quantum computer in the basement as a refuge. But I need to find an alternative by the time Francesca returns. What’s your guess, how much time do I have?”

      “If nothing comes up, six to nine months,” Robert said.

      “Good, then we’ll use that time.”

      Robert leaned back. The car automatically accelerated. He watched in fascination as the speedometer increased to the speed limit of 60 kph permitted on that road.
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        * * *

      

      The mountains all around them started to retreat after a half hour. The dense forest was replaced by farmed fields.

      “How long do we have to drive?” Robert asked.

      “A good three hours.”

      “We could just drive straight on to San Francisco. These seats are very comfortable, and you wouldn’t get tired as the driver.”

      “Oh, that’s a common misconception. It’s imprinted into my consciousness structures that I start to get tired. But I’ve learned how to let individual sections of my consciousness sleep while keeping other areas awake. So, I could conceivably drive straight through. But it’d still take over 40 hours, and you don’t want to sit in any car for that long, no matter how comfortable the seats are.”

      “Whatever you think, Marchenko. Let’s go to the airport then.”
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        * * *

      

      “Hello, Robert, you should wake up now.”

      “Thanks, are we already there?”

      “Five more minutes. But I need to extract myself from the car’s system. I’ll need maybe three minutes to cover up all my tracks.”

      “Where will I find you?”

      “On your phone, as I already explained.”

      “Please place your hand on the steering wheel,” a female voice said suddenly. He didn’t recognize the voice, but it must be the normal voice of the vehicle’s automated system. He followed the instructions. The car’s automated system followed the pre-programmed route. But without Marchenko in the electronics, Robert felt considerably less safe, especially after the Russian had told him about all the holes in the car’s security system.
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        * * *

      

      It was afternoon when next he crossed paths with Marchenko. Robert had just leaned back in the driver’s seat of the new rental car when a familiar voice came out of the speakers.

      “Did you have a good flight?”

      “There was significantly less space than in here, but I managed to put up with it for a few hours.”

      “It might’ve been more unpleasant for me. I was offline the whole time.”

      “But my phone was turned on.”

      “Yes, but your phone only holds my core. The rest is spread out across all sorts of servers. Imagine being reduced to a single, tiny excerpt of your thoughts.”

      “That sounds like sometimes when I can’t fall asleep,” Robert said. “Then the same thoughts keep circling in my head over and over again.”

      “That’s a good comparison,” Marchenko said. “Luckily, I knew in advance that it would only be temporary. I was back online very soon after you landed. Shall we get going?”

      “You know the way better than I.”

      “Good, then I’ll take the wheel again.”
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        * * *

      

      The car turned onto a side street. All the houses looked the same. Behind short, white, wooden fences extended green lawns in front of one-story bungalows made primarily of wood.

      “A bit boring,” Marchenko said, “don’t you think?”

      “I’d say.”

      “We picked this area specifically because of that. We thought it’d be easier to hide in the anonymity.”

      “I’m sure that worked great here.”

      “Yeah, well, the neighbors all took an interest, for one. Francesca was alone, so they all wondered about that. And she rarely left the house. Our company did all its work online. They probably thought she was the ex-wife of some rich man and she was living here off the divorce settlement.”

      “Then they might wonder even more when she returns now with a Russian.”

      “Wealthy Russians are a common sight around here. They’ll probably think Marchenko is the ex.”

      “Then I hope the two of them come up with a good story before they come back,” Robert said.

      “Yes. But by then it won’t be my problem. I need to be away from here by then.”

      “I hope it works out.”

      The car stopped in front of a property that was in no way different from any of the others, apart from the house number attached to the garden gate. The lawn was perfectly mowed and looked freshly groomed.

      “We’ve continued to pay the gardener to come and take care of the lawn,” Marchenko said.

      “How will we get in?”

      “Our neighbor to the left has a key. He’s a friendly, older gentleman, Navy reservist, widowed a long time ago. I wrote him an email in Francesca’s name and told him that you needed to pick up something from the house on their behalf. He’s supposed to ask you for your driver’s license.”

      “No problem. What am I supposed to be picking up? Only in case he asks.”

      “My birth certificate, which you’ll find in the office in the basement. You’ll scan it and then send it to me with a digital signature. Before that you’ll have to turn on the computer.”

      “Won’t he wonder why Francesca didn’t ask him to do this, as your neighbor?”

      “No, he always told her he had no idea how to use computers at all. He was amazed that Francesca could earn money with these machines.”

      “So, he knows that she’s not a rich widow?”

      “Yes, he does know that. He doesn’t talk to others about what he knows, though. Probably has to do with his time in the Navy.”

      “Okay. Then I’ll get out now.”
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        * * *

      

      The car door swung open. Robert looked behind him briefly, but there was no one to see far or wide, not even a car. The closest cross street must have been far away. He walked around the car, stepped onto the sidewalk, and walked to the property to the left of Marchenko’s. He pressed the gray metal button on the garden gate and heard a quiet, harmonic chime sound in the house. He saw a face appear from behind a curtain. Robert waved.

      A short time later, the gate opened. A man stepped out. His age was hard to estimate, somewhere between 55 and 75. He walked toward Robert with a spring in his step. He had a friendly face. Over his upper lip he had a cleanly trimmed mustache. “You must be Robert Millikan,” the man said.

      Robert was surprised. “Yes, I am.”

      “No need to worry. I don’t get many visitors, and Francesca wrote me to say that you needed to do something in her house today. I’m supposed to ask to see your driver’s license or another photo ID.”

      “Of course.” Robert took his wallet out from his pocket and pulled out his credit-card-sized driver’s license.

      The man took the card in his hand and held it up to inspect it. “Actually,” he said, “you are Robert Millikan, I recognize you. Even the date of birth matches.”

      “You know me?”

      “I read your name in Francesca’s email, and I thought it rang a bell. So, I looked you up on the Internet and found you. You’ve come a long way to help Francesca, or are you no longer working at the observatory?”

      “No, I am still there, but I had some business here in the Bay Area, and then Francesca asked me to do her a small personal favor.”

      “Okay. If you wait here a moment, I’ll get the key. I keep it in a safe, so it might take me a few minutes.”

      “Thank you. I’m in no hurry.”
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        * * *

      

      Robert looked around. It occurred to him that he didn’t even know the man’s name. There was no nameplate on the garden gate. Then he saw him walking out toward him again. Robert took two steps off the sidewalk so that the man could open the gate.

      “Come on,” the man said, then walked on ahead. Robert followed him. “Miguel is very reliable,” the man said as he pointed to the lawn.

      Then they were standing in front of the house door. The man took the key from his pants pocket and unlocked the door. Then he opened the door and walked in. Robert stayed right behind him in the dimly lit house. They were standing in the living room. To the right was an open kitchen. Sunbeams fell through the closed shutters, and particles of dust flickered in the light. The furniture had been covered with white sheets.

      “You know where you need to go? The basement door is in the hallway.” The man pointed in front of him at a door in the living room.

      Robert followed the directions. Behind the door was a small hallway, off of which were three more doors. Straight ahead must be the back door, he thought. The left door probably goes to the bedroom. So, this door at the back right must lead to the basement.

      Robert had guessed correctly. Directly behind the door was a staircase leading downward. There he came to another door. It wasn’t made of wood like the other doors, but of steel. Robert reached for the handle and tried to turn it, but the door was locked.

      Shit, he thought, Marchenko forgot to give him the key for this door. What was he going to say to the man now? His phone vibrated. “Door is open,” he read.

      Ah, of course! Everything down here would be controlled electronically. It must’ve been Marchenko’s realm. He tried the handle again. This time he could pull the steel door open. It was heavy. Robert stepped into the adjacent room, and immediately a neutral-white light flickered on. It was very bright, but not unpleasant. Robert knocked on the walls. They were made of hard concrete, just like the ceiling. The house could burn down above them without anyone in the basement even knowing.

      His phone vibrated again. “The quantum computer is at the back left.”

      Robert laughed—Marchenko was growing impatient. Spotting a pair of metal canisters that were labeled ‘Nitrogen,’ he walked across to the back-left corner of the room. A hose led from the frontmost bottle to a large machine that had the approximate outer dimensions of half an automobile.

      “All you have to do is turn on the main switch,” a text said on his phone’s screen.

      The main switch—that could only be the large rotary switch on the wall. It pointed up. Robert turned it so it pointed to the right. He couldn’t turn it any further. The lights flickered briefly, and then he heard a deep rumbling that sounded like a generator. Probably a transformer, he thought, converting the 110 V household voltage to what the quantum computer needed.

      On the other side of the room, a monitor had turned on. Robert looked at it from close up. It showed a percentage-complete bar that slowly grew bigger to the right. When it reached a hundred percent, Robert heard a voice.

      “How’re you getting on?”

      Robert froze. The neighbor was standing in the doorway, looking around with wide-open eyes. The man probably hadn’t expected to see so much technology.

      “You startled me,” Robert said, truthfully. “I’m getting along okay. I just have to get the computer started up so that I can scan the birth certificate.” It was good that they’d come up with a story in advance, he thought.

      “Ah, yes, the birth certificate,” the man said. “Sounds to me like maybe Francesca’s getting married. I told her many times that she needed to find herself a good man. A woman alone in a house, well, things aren’t going to go okay forever, even if the neighbors are watching out for her.”

      “I don’t know anything about a wedding,” Robert said. “But I do know that Francesca has since gotten together with someone. My guess is that you’ll get to meet him when she returns here in a few months.”

      “I find that very reassuring,” the man said. “That low buzzing, you have any idea what that is?”

      “Yeah, sure. That’s a voltage stabilizer. I’m sure you know that our power grid is often overloaded. Computers don’t like that at all.”

      “Right. Well, I’d better not disturb you anymore. I’ll wait upstairs.”

      “Thank you. I’m sure you’d be much more comfortable up there,” Robert said. “Maybe you can take a seat on the couch.”

      The man left the room. Robert went to quietly close the steel door behind him, because he was expecting Marchenko to appear at any moment. The bar had long since reached one hundred percent. There was a log-in prompt on the monitor. Robert assumed it was to log into the quantum computer.

      “Thank you, Robert,” Marchenko’s voice suddenly sounded. He had been waiting for something to happen, but it still made him jump. “That’s it. You don’t need to do anything else,” the Russian said.

      “What are the nitrogen canisters for?” he asked.

      “They’re needed for cooling. The quantum states are stable only up to minus 60 degrees.”

      “That’s what I thought. But what happens when a canister goes empty?”

      “I can switch between the two canisters myself. One lasts for two weeks. Before the second one goes empty, a technician from the computer manufacturer will come and bring two new ones.”

      “And that’ll work?”

      “I’m sure of it. It was easier with Francesca, of course, but I can supervise the technician well enough. I will present myself as a technically-mature AI. Then they’ll know not to try anything stupid, even if nobody else is home.”

      “But won’t your neighbor wonder what’s going on if every four weeks someone is marching in here with gas canisters.”

      “That’s true. I’ll need to come up with a story for that.”

      “Hmm, maybe you could call him up using Francesca’s voice and tell him that you need to leave your computer on in the basement for remote access or something until you come home again.”

      “Yes, Robert, something like that.”

      “What did the neighbors even say when Francesca had this basement built? Basements aren’t very common around here.”

      “Ha! We even had a reporter from the local media come knocking on the door asking about it. Francesca claimed to be a big wine connoisseur and said she was going to use it as a wine cellar.”

      “Your neighbor must’ve been wondering why there wasn’t any wine down here then.”

      “He’s known for a long time that we also have an office down here, but you’re right, we should’ve set up a few wine racks as a disguise. No one can know that I’m here before Francesca comes home.”

      “No, that would not be good,” Robert said.
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        * * *

      

      “Have a nice trip home,” Marchenko said through the car radio.

      Robert had accompanied the neighbor outside again and told him about the technician, who would be bringing gas canisters to the house every four weeks for the foreseeable future. He had also told him he wouldn’t need to let the technician in, the house could manage that by itself now.

      “Ah, these smart homes, I hear lots of people talking about them,” the man had said.

      “Thanks, Marchenko,” Robert said. “I hope you’re able to settle in and find your place in life. If you have any problems, don’t hesitate to contact me. Any friend of my son is a friend of mine too.”

      “That’s very nice of you, Robert Millikan. And if you have any problem with buggy software or bad security systems, just send me an email.”

      “I will. Oh yeah, should I send ILSE a message that you’ve made it here safe and sound?”

      “Do you think you can do that without attracting anyone’s attention?”

      “Sure. You can intercept a transmission only if you happen to be on the imaginary line between the transmitter and receiver. Well, of course this line gets wider with distance. So, you’d have to be within an imaginary cone between the transmitter and receiver.”

      “How likely is it then that there’d be someone you didn’t want to get the signal in the transmission cone?”

      “I think it’d have to be highly unlikely. I don’t think I’d consider it a real danger. The person would have to be listening at the right frequency, too. Commercial satellites operate at different channels than the Deep Space Network.”

      “That’s reassuring. Okay, then, yes, please tell my colleagues that I am safe for the time being. And send greetings to Francesca, especially from me. When she gets here, I’ll no longer be here.”

      “You want me to tell her that?”

      “Yes, please. I think that’ll help take some stress off her. She should be able to concentrate on the real Marchenko.”

      “As you wish.”

      “I really appreciate it, Robert. And now you should get to the airport. Your plane leaves in exactly 97 minutes. If time gets too tight, send me a message and I’ll hold it up for a few minutes.”

      “You can do that?”

      “Absolutely. No problem at all, Robert.”

      The rental car door closed.

      “Please place your hands on the steering wheel,” the automated system said. The vehicle started driving. Behind the curtain in the window of the neighbor’s house, Robert noticed the face of the man with the mustache.
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            January 11, 2077, Ishinomaki

          

        

      

    

    
      “Eight months later, ILSE entered orbit around the Earth,” Amy said. “You can find the date in the history books. The expedition was generally presented as a great success.

      “After all, we did manage to bring a man back safe and sound after he’d been lost for a long time on an alien moon. The circumstances under which ILSE was lined up for the journey were never officially recognized, though. The US government and Russia had reached a secret agreement that it would be treated as a joint mission. Neither the Marchenko consciousness nor the Watson AI appear in any report. I and the others in the crew were thoroughly debriefed after we returned.

      “Valentina was very open with the Russian authorities about what happened on board. She greatly sugarcoated her role in the events. At least that’s the story that made its way via some channels to our intelligence agencies. An AI that didn’t obey the commands of its creators caused quite a commotion internally. We had all agreed with each other, however, to say that we knew nothing about Watson’s whereabouts.”

      “But Valentina knew that he was transferred onto a self-built spaceship, didn’t she?” asked Arthur.

      “That’s right. Either that detail is known only to the Russian agencies, or she left it out. I think she kept it to herself.”

      “Why do you think that?”

      “When I told her about it in the landing capsule, she seemed truly amazed at Watson’s courage to carry out his treasonous act. I think she considered him something like a kindred spirit. She herself had also put everything else at risk just to realize her plan. Something like that can make you feel connected, don’t you think?”

      Suddenly, Arthur noticed how they had started talking to each other as if they’d known each other for a long time. Arthur didn’t object to it, and Amy had started it without a word, so he decided he didn’t need to bring it up.

      “What ended up happening with Valentina’s data vault?” Arthur asked.

      “Watson was able to erase it during the transmission.”

      “Does anyone know if Shostakovich received the Marchenko consciousness too?”

      “Technically, it was possible. ILSE couldn’t have focused its transmissions so tightly that only a single, particular antenna could receive them. If Shostakovich was unlucky, his receiver might’ve been in the Earth’s shadow when the transmission was sent.

      “But I researched that later. Because of its mining business in space, the RB Group was renting enough antennas all over the world to receive signals at any time. Also, in her final days on board, Valentina seemed to be in a very happy mood. She went about her regular daily routine as if nothing had ever happened. She was suddenly a completely normal, likable young woman.

      “I tried to keep reminding myself about her bad side, but in the face of so much disarming friendliness, there was no chance not to start liking her over time in such tight quarters on a spaceship. So, if you ask me, I think Shostakovich did also receive a copy of Marchenko.”

      “Didn’t Watson protect it with a password?”

      “No, that was Valentina’s password. He merely read it over her shoulder when she typed it in.”

      “So, wasn’t Watson’s action a failure in the end?”

      “Ah,” Amy said. “That’s a difficult question. To answer that, we’d need to know what’s happened to Marchenko since then, in all his incarnations.”

      “So, you never heard from him again?”

      “No, not from the AI or the person.”
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        * * *

      

      Amy showed him her phone. On the screen, he could see a young man.

      “That’s Sol,” she said. “He was 28 then. I took this picture the last time he visited here.”

      Arthur looked at Amy’s son. He looked sad. His resemblance to his mother was striking. Arthur had expected stronger Asian features. “He doesn’t look very much like his father,” he said.

      “He definitely got his nose from Hayato, and also the hair,” Amy said.

      Arthur studied and memorized the face. “I tried to find Francesca and Marchenko before I talked to you, but I wasn’t able to,” he said.

      “That’s not what I wanted to hear.”

      “Would you like to see them again?”

      “That too, but mostly it’s because I have a feeling that Sol might be somewhere close to them.”

      “Because he thinks he’ll learn that his real father is Marchenko?”

      “That’s what I think.”

      “We’ll see. In any case, thank you for the enlightening story.”

      “Of course. I can show you to where you’ll be sleeping now.”

      Too bad, Arthur thought, Amy’s suddenly turned into the distant, older woman again. He stood up carefully and reached for his bag. His back complained a little less than before. Amy slid a wall panel to one side and walked into a hallway. He followed her. The hall led around a corner. At its end there was a wooden door, on which he could see colorful plastic letters spelling out ‘SOL.’ Amy invited him to come into the room. A real bed! Arthur had been afraid he might have to sleep in a child’s bed.

      “The sheets have been freshly changed,” Amy said. “The housekeeper always makes the bed. You never know. Sol might come home for a visit sometime.”

      “Then for my sake, I’ll hope he doesn’t decide to return tonight, of all nights,” Arthur said.

      Amy smiled tiredly. It must already be late. Arthur looked around. The antique clock in the child’s room appeared not to be working, its little hands pointing straight down.

      “I wish you a good night,” Amy said. “The bathroom is there to the right.” She pointed into the hallway. “I’m going to make a quick stop there,” she explained, “and then I’ll knock on your door so that you’ll know it’s free.”

      “Thank you,” Arthur said, “for everything. I’ll find your son.”

      Amy nodded, left the room, and closed the door behind herself. Arthur leaned against the cool, wooden walls. The interior walls of the house were thin, which he wasn’t used to. He heard a faucet being turned on and then water running. Then he heard the rustling of clothes.

      What big thing had he promised now? He would find her son. He hoped agreeing to do that hadn’t been a mistake. But Amy had given him one of those ‘looks,’ and he’d felt like there was nothing else he could’ve said.

      Amy knocked on the door.

      “Thank you,” he called through the closed door, but he received no reply.

      Arthur took out his pajamas from his bag and changed into them. Then he picked up his toiletries bag, opened the door as quietly as he could, and stole into the bathroom. It was a strange feeling to turn on the faucet, knowing that everyone else in the house could hear him, especially as he relieved himself using the typical Japanese squat toilet. He shook his head. It only seemed strange to him because he was a Westerner.

      After he returned to his borrowed room and got into bed, the house was hushed. Arthur lay on his back—someone had stuck glowing stars all over the ceiling. He pulled the covers up to his chin and began to count the stars.
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            January 12, 2077, Ishinomaki

          

        

      

    

    
      “A coffee and a croissant, please,” he said in English.

      The waitress took his order with her head down and then retreated. Arthur was sitting in a café beside the road that bordered the water, which also served as the town’s main street. Amy had invited him to have breakfast with her, but he had declined. He needed some time for himself. It would be best for him to think about his task while everything was still fresh in his mind. Because ultimately, he intended to complete his mission.

      He figured he could skip searching the Internet for Dimitri Sol. Amy would have surely already tried everything to locate him that way. He needed to look for some brand-new tracks. He wasn’t sure whether Amy’s suspicions were reasonable. To him, it all seemed somewhat vague.

      Arthur had to start somewhere, so he might as well start with Marchenko. Amy had given him the address of the house in San Francisco, where Francesca had lived at the time. A family with two kids was living there now. What about the neighbor? If he had already been retired back then, he must be more than 80 years old now. But that would also be true for Marchenko.

      Arthur looked through his notes. Dimitri Marchenko, who was the oldest on board the spaceship in that expedition, would now have to be 88 years old, and Francesca Rossi at least 75. Amy must be mistaken. What would a 31-year-old man want with such an old couple? Maybe Sol had asked them a few questions, but he couldn’t imagine that he would have stayed with them for a year and a half already. There had to be some other explanation.

      The waitress set his coffee and croissant in front of him. “Thank you,” he said, then looked at the cup. The coffee smelled good. The croissant was warm, and he bit into it. It was a bit sweeter than at home, but still good. Where was Sol? He’d find him only if he followed the path to him. There must be some link, some connection—there was always a connection.

      What about the astronomer who had helped Marchenko at the time? Arthur looked on the Internet. Robert Millikan had died five years ago. His funeral, he learned, was attended by his son, Martin Neumaier, and Martin’s wife, Jiaying. The circle was getting smaller. If only he’d known about this task earlier! He’d talked with the couple six days ago about Watson. He could’ve easily asked them about Marchenko as well.

      Arthur checked the time. In Germany, the new day hadn’t yet started. He pulled out his phone. Maybe he’d be lucky and the two of them would still be awake. Wasn’t it true that older people didn’t need as much sleep?

      He listened to the ringing tone. The sound had a calming effect on him.

      “Hello, Neumaier here,” Martin said in German.

      Arthur briefly lost his train of thought, but then switched to German also. “Forgive me for the late intrusion,” he said. “This is Arthur Eigenbrod. I’m in Japan at the moment.”

      “Ah, then it must be early morning where you are,” Martin said. He didn’t sound upset about the interruption.

      “Am I disturbing you? I could call back tomorrow at a better time,” Arthur said, even though he would much rather try to get more information right then.

      “No, we don’t usually go to bed until midnight.”

      “I just visited Amy. She was very nice and told me everything about your return from Enceladus.”

      “Oh, that’s her business, really.”

      “I think you might have already known when I saw you in Germany that Amy might have an ulterior motive for telling me that story.”

      “That’s true, Arthur. You’re supposed to look for Dimitri Sol, right?”

      “Correct.”

      “I’m sure you can imagine that Amy already asked us if we knew anything. I’m afraid I don’t have any information about him.”

      “I’m not looking for information about Sol from you, just new connections. Have you heard anything from Marchenko, for instance?”

      “From Francesca and Dimitri? Unfortunately, no. I don’t think they’re even on Earth anymore.”

      “Um... What?”

      “You’ve heard about this new colony on the moon, haven’t you?”

      “You’re telling me they moved there? Why to such an inhospitable environment, of all places? They had a beautiful home in California.”

      “From what I know, there are some exciting research projects in the field of artificial intelligence taking place there... and the moon is very effectively decoupled from the Earth’s networking infrastructure.”

      “How sure are you about this, Martin?”

      “It’s just a hunch. Maybe they’re living somewhere secluded in the Canadian wilderness.”

      “Anything else? Any old friends that anyone’s been in contact with? Maybe the Marchenko AI?”

      “Valentina,” he heard a woman’s voice say in the background. “Tell him about her.”

      “I’ve got you on the speaker,” Martin explained. “That was Jiaying.”

      “What about Valentina?” Arthur asked.

      “She’s not exactly an old friend, but she contacted us maybe two years ago.”

      “What did she want?”

      “She was looking for Marchenko, the AI, that is, not the person.”

      “Were you able to help her?”

      “No, I wasn’t, but I also didn’t want to. Since then we haven’t heard anything else from her.”

      “So, you also don’t know if her search was successful?”

      “No, Arthur.”

      “Well, thank you very much anyway. Have a good night.”

      “You too, or, uh, good morning to you, of course,” Martin said and ended the call.

      Was that the connection he needed? If Valentina was looking for something, she likely had much more powerful tools at her disposal than he did. Maybe she was ready to share her information. Of course, he was sure she’d want compensation.

      Arthur signaled to the waitress. He got the check and paid it, then wrapped the half-eaten croissant into a napkin and left the café. The rental car brought him to the closest airport.
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            January 13, 2077, Paris

          

        

      

    

    
      “Nice that you could take time to check in at the office,” his boss said. “Now that it’s already Wednesday, of course.”

      Arthur was annoyed that he hadn’t stayed at home as his wife had suggested. This was his payback for not listening to her! He had simply wanted to use the hours that he regained by the time change to start his research on Valentina. But his body still ached from the night on the plane.

      “I did give notice to the secretary,” he said in his defense.

      His boss waved his hand. “Go on,” he said, “and just hope that you’ve got one hell of a story.”

      Arthur felt relieved when he finally sat down in his office. Then he jumped up in fright. The cleaning staff had put all his papers spread out on the floor into one neat stack. Shit, there must be another new person on the cleaning team, he thought. Someone who doesn’t know how I work.

      So, Valentina... He didn’t find her right away, but finally he found references to a Valentina Shostakovich in the RB Group financial statements. She was listed as ‘Vice President, International,’ whatever that meant. The Group had more than 50 such vice presidents, so it might just be a fake title that her father had given her. But he couldn’t imagine the Valentina from before being satisfied with just a title and not a fulfilling job. She must be more than 50 years old now. When had she given up using her mother’s name, Shukina, and why?

      A telephone number for her office was nowhere to be found. He was sure he wouldn’t get anywhere if he tried to ask for her through the Group’s central office. The best idea, he decided, would be to write her an email. He had a plan to get her attention, even after all this time.

      He wrote, intentionally using her former name, and came right to the point.

      

      Dear Valentina Shukina, The day before yesterday I visited Amy Matthews in her house in Ishinomaki. We had a wonderful conversation. I would love to talk with you, Valentina, about a few details that I learned from Amy. They concern not only the past, but also the present, and they have to do with our mutual friends, Marchenko and Watson. It would be fantastic if you could contact me at the number listed below in the signature.

      

      He sent the email. It was half past one.

      Arthur couldn’t believe that it had just been two days ago. Japan seemed so long ago to him now!
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        * * *

      

      His phone rang at 2:30, and Arthur accepted the video call on his computer. He was disappointed when he realized it was coming from Russia. He saw a young woman wearing lots of makeup who introduced herself as the assistant manager of the RB Group’s press department. She wanted to invite him to visit and learn more about an exciting new aerospace project. “We’ve arranged a special tour for you, Mr. Eigenbrod,” the woman said.

      He smiled. Arthur had never had anything to do with the RB Group before. The idea that his information would already be on a contact list for the company seemed highly unlikely to him. “What day is the tour?”

      “We are expecting you on Friday in Akademgorodok,” the manager said.

      “On Friday?”

      “Yes, that’s correct.” She acted as if an invitation with such short notice was completely normal. “Does that work for you?” she said. “If you tell us when your flight arrives, we can pick you up in Novosibirsk.”

      Should he ask his boss, perhaps, before saying yes? No, that would just lead to a rash of questions that he couldn’t answer at that moment. What type of story should he tell him? Simply that he needed a vacation. He was more worried about what his wife was going to say. He hadn’t covered as many miles in the past ten years as he’d traveled in the last two weeks.
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            January 15, 2077, Akademgorodok

          

        

      

    

    
      Arthur had never gotten from a plane to outside an airport terminal so quickly. The automated passport inspection had taken 30 seconds, since he hadn’t brought any luggage other than his old-fashioned briefcase. There were numerous driverless cars waiting in front of the modern terminal building. At the back of the line, a light on the roof of one of the vehicles started blinking green. Arthur looked up and observed a remote-controlled camera following his steps. It had probably identified him and notified the car that he was on his way.

      The door automatically opened as he approached the car. He got in and sat down in the front right seat. Earlier, that seat would have been called the passenger seat, but new vehicles no longer had a steering wheel, so there also was no driver’s seat.

      “Welcome to RusMat Cars,” a voice said. “Your ride has already been paid for. Your destination is Building 7b in Akademgorodok. Please confirm by saying ‘Yes.’”

      “Yes,” he said.

      “Please fasten your seatbelt.”

      Well, at least that hasn’t changed, he thought. The car slowly started driving. It left the airport grounds and merged onto a multi-lane street blanketed by falling snow and heavy traffic. There were not only modern, driverless cars, but also ancient vehicles with people in fur hats at the wheels. There was no median strip or guard rail between the opposing streams of vehicles, so Arthur was happy to be buckled in. Now and then, drivers of the old cars, who seemed to be especially in a hurry, wove in and out of the lanes, trying to get ahead of each other as if it were a race.

      “Make yourself comfortable,” the voice said. “You appear to be tired. Your eyelids have been closing more frequently than is expected. I will wake you shortly before your arrival.”

      Arthur would have liked to protest, but his week had done him in, and he fell right asleep.
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        * * *

      

      “Arrival in four minutes,” the voice said.

      The car was driving toward a building that resembled a tower, at least twelve-stories tall. Arthur saw a front building, which was maybe half as tall and crowned by a glass pyramid. On the roof of the taller building there was a dome, at least twice as tall again, made from a transparent material. Soviet baroque architecture, he would have said, but the tower looked more recent than that.

      At the bottom of the tower, there was a tunnel-like opening in the center. It was closed by a barrier. The car kept driving toward the barrier without reducing its speed. Arthur involuntarily held on tightly to the seat cushions, but the barrier opened right at the last moment.

      “In Akademgorodok, vehicular traffic is all underground,” the voice said.

      They were driving through a tunnel. The car had slowed down considerably. There were numbers and letters on the tunnel walls. Arthur first saw a three, then a four. Following the numbers were Cyrillic characters. The voice said, “Building 7B,” he thought, so he’d need to wait until he saw a seven.

      The ride didn’t last much longer. The car stopped precisely next to the label ‘7B.’ A light switched on, and the door opened itself. Arthur climbed out. The car drove off without a farewell. He felt a brief surge of panic. He’d been left in this labyrinth—how was he supposed to find his way out? Then he heard a scraping sound. He turned toward the noise.

      Behind him, a sliding door had opened, and behind the door a young woman was waiting for him. It was the same woman he had talked to on the video call. “Hello, Monsieur Eigenbrod,” she said to him in perfect French.

      “Hello—you’re the woman I talked to on the phone, right?” he asked.

      “No,” the woman said. She smiled at him. “My name is Irina. But people often confuse me for Olga. She’s my sister and my boss. Would you follow me, please?”

      Irina led him up a flight of stairs to the floor above. There, a man in a suit was waiting for them. Arthur guessed he was about 40 years old. “I’m Vitali Gribchuk,” he said by way of introducing himself. “I’m the chief engineer here at the laser lab.”

      “Laser lab? So, something to do with laser beams? Are you building lightsabers?”

      The man laughed. “That’s what a lot of people think. But weapons research is all done by the Russian government. We only deal with civil projects here.”

      “So, what are you researching?”

      “I would love to show you,” the man said, “and it does have to do with laser beams, that’s true.”

      He pointed forward, where the hallway became significantly brighter. They walked maybe a hundred feet and then Arthur noticed that they were heading toward a large warehouse space. It was extremely impressive. The hallway ended in a kind of balcony maybe halfway up the height of the space. Arthur looked down. It had to be at least a hundred feet to the floor and equally high up to the ceiling.

      “This room was built half in the ground,” Vitali said. “That way it’s not so noticeable from the outside.”

      “What is that there?” Arthur pointed to a shining ball that appeared to be floating exactly in the middle of the room.

      “That is our map.”

      “Map?”

      “Wait and see.” The man pressed a button on the railing, and the entire balcony started moving down until it stopped at the floor. Then part of the railing folded to the side. The chief engineer stepped out onto the floor. He walked toward the ball, stopped a short distance from it, and raised his hand. “Kosmos, where is the Earth?” he asked.

      In the middle of the large sphere, a small ball lit up. It appeared to be floating, completely free of any support.

      “Kosmos, show the closest star.” A red ball began to shine. It did not look very far from the Earth.

      “Proxima Centauri,” a deep, masculine voice said.

      “Do you see the other balls? Those are all stars that most likely also have planets,” Vitali said. “The sphere has a diameter of 50 light-years, at this scale, that is. Of course, the displayed size of the stars is not to scale, just the distance. The RB Group has the goal to explore all potentially-inhabitable planets within this radius.”

      “Impressive,” Arthur said.

      “That word describes one of the purposes of the sphere,” Vitali said, laughing. “It has no real practical purpose, but visitors seem to like it.”

      “Aren’t your ideas somewhat outpacing your actual technology there?” Arthur asked.

      “No, we don’t believe so. Kosmos, show all stations.” A large number of points of light started shining around the ball representing the Earth.

      “What are those?” Arthur asked.

      “Those are laser stations. We’ve installed over a hundred of these powerful devices on different asteroids and moons.”

      “Ah, now we get to the lasers.”

      “Yes, exactly. The idea is to use laser beams to accelerate a tiny spaceship, so that it could reach the stars in a reasonable amount of time.”

      “And what does ‘reasonable’ mean to you?”

      “Well, within twenty to two-hundred years.”

      “So, you’re sending automated probes.”

      “This idea is already sixty years old. It was named StarShot. But that was too boring for us. Those tiny probes, they didn’t even have the ability to slow down. Their goal was just to fly by their targets, take a few pictures, and that was it.”

      “You still can’t manage to send anything more than a tiny probe, can you?”

      “Come with me. I want to show you something.”

      Vitali walked toward one of the side walls. There were models of spaceship propulsion systems scattered around the room. Arthur recognized one such construction that looked very similar to ILSE.

      “There’s a lot of aerospace engineering and design work showcased in this room,” Vitali explained. He had apparently noticed Arthur looking around. “But the really groundbreaking stuff you’ll see over here in the wall.”

      The Russian pointed to a pair of display cases arranged on shelves at the same height. The cases got larger from left to right. The last shelves had no cases at all.

      Arthur noticed that the case on the left looked empty. In the next case, there seemed to be a type of needle on a silvery bowl. In the third case, the needle was larger. In the fourth, it had a larger thickness. He thought about the models. “The ship gets bigger over time?”

      “Exactly,” Vitali said. “We launch the ship when it is minuscule, so that our lasers are adequate for accelerating it to an acceptable velocity. But it arrives at its destination as a full-grown spaceship.”

      Arthur walked along the line of models until he reached the last one on the right. The previous incarnations even had windows. “Are you wanting to send a crew along too?” he asked, pointing at the portholes.

      “No, how would that work? A person could never fit inside such a small space,” the chief engineer said. “The portholes are for the instruments.”

      “How does the ship get bigger?”

      “Nanofabricators.”

      “Aren’t those heavily regulated?”

      “Let’s just say we might be able to have the regulations in Russia made a little less strict than elsewhere. And our nanofabricators could replicate themselves as many times as necessary.”

      “Which would be a violation of UN agreements, right?”

      “No. That restriction does not apply once you’ve left the solar system. Before that, our probes would still comply with the restrictions defined by the UN. You’re not claiming that the UN agreements should also apply outside of the solar system, are you?”

      “Of course not,” Arthur said.

      “This restriction costs us a lot in terms of money and effort, by the way. Just from all the material that we have to send to the asteroids where we have our mining operations! Nine-tenths of what we send we could produce on site. Even for these prototypes here, we had to produce an unbelievable number of nanofabricators. Personally, I think the world could benefit enormously if there were fewer restrictions on the technology.”

      “Other researchers see things a little differently,” Arthur said.

      “I know.” The Russian sighed. “But, you’re not here to look at our beautiful designs, are you? I’ve heard that you have a meeting with Valentina.”

      “You know her?”

      “Everyone knows the daughter of the man who founded the company. She might only be a vice president for something or other, but she’s also the person who will inherit the company.”

      “I didn’t know that I was supposed to meet her,” Arthur said.

      The engineer looked at his phone. “In thirty minutes,” he said. “Follow me, please. I’m sure it will be an interesting meeting. You’ll see that I didn’t introduce you to our big project here for no reason. Kosmos is what our company’s founder would most like to see implemented during the remaining years of his lifetime.”

      “I’ve learned that nothing at all happens for no reason in this company,” Arthur said.

      “On that, you happen to be correct.”
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        * * *

      

      Gribchuk led Arthur and Irina, who had been quietly walking behind them the entire time,  through a maze of pathways to a conference room. Irina said goodbye, then, and walked away. Gribchuk soon did the same.

      Arthur was alone. He stood up and looked out the single window. He guessed he was on the 8th or 9th floor. Since he didn’t see the tower at the entrance to Akademgorodok anywhere, he guessed he was probably inside it. He couldn’t remember having seen any other high-rise buildings, in any case. Out of the window, he could see far across the small city, which all belonged to the RB Group.

      Beyond the city, there were snow-covered forests as far as the eye could see. The city reminded him a little of a penal colony, because it seemed it would be hard for anyone on their own to be able to reach other cities from here. Did brown bears roam these forests again? Russia had been very successful in recent years with its breeding program for its national animal.

      Arthur heard the door squeak. He turned around. Before he’d left Paris, he had looked up pictures of the 25-year-old Valentina from the time before the launch of ILSE. The person he saw now looked astonishingly similar to the person in those pictures from long ago. Valentina was still very thin. Her hair was short and blond, and her skin was still as smooth as ever, revealing nothing to him about her age. She in no way looked like she was over 50 years old. Maybe she had gone through some expensive cosmetic surgery. Or she simply had good genes.

      “I’m so happy you accepted our invitation,” Valentina said.

      “I’m simply a curious person. Have to be, in my profession,” he said. “Thank you for the friendly reception. The Kosmos project that your chief engineer showed me—”

      Valentina waved her hand. “Ah, yes, Kosmos, it’s very nice,” she said, and the way she said ‘nice’ did not sound like a compliment.

      “At least humankind will be taking its first steps into interstellar space.”

      “Baby steps, yes, but it’s true that it’s important. We must learn more about our surroundings and our neighborhood.”

      “It seems to me you think research should be focused on different priorities,” Arthur said.

      “You’re not wrong. I think before we turn outward, we should first take a close look at ourselves. Look at the state of humanity. We’re wretched.”

      “That’s true, all the wars, hunger—”

      Valentina interrupted Arthur a second time. “That’s not what I’m talking about. People are the problem. We stopped evolving a hundred thousand years ago. We’re stuck in the stone ages! Great, we live a little longer than before, and we’ve learned how to repair ourselves quite a bit, but that’s not going to be enough for the future! We need to try to realize our true potential.”

      “What do you mean by that?”

      “Do you think we’re alone in the universe? That there are no other intelligent species except for us?”

      “Certainly not. We already know that’s not true.”

      “I mean in other systems. Do you think extraterrestrials there have similar obstacles in reaching their potential? Just look at the animal kingdom. Only a very few species can afford to allow the weakest specimens of a species to stay alive.”

      “Valentina, I’m afraid you’re making me a little nervous.”

      “Pardon me. I don’t want to create a monster, only to make a few improvements here and there, wherever they’re necessary to keep pace with technology. And I want everyone to have access to that, not just the rich. Humankind, as a whole, must take the next step.”

      “Does your father see things the way you do too?”

      “Not entirely. He’s part of a different generation. He has his favorite projects—artificial intelligence, prolonging human life, colonizing space. But I don’t think he sees the big picture the same way.”

      “He doesn’t place the same value on them as you do?”

      “Of course, he has a profit-oriented company to run. I understand that. When we’re developing prohibited or banned technologies, it’s not only expensive, but we also can’t make any money off them. A hundred thousand jobs depend on us making money. He’s got to put his priorities there.”

      Valentina wasn’t the spoiled daughter of a billionaire, at least she deserved credit for that. But he already knew that from Amy’s story. The fact that she was discussing her controversial views with him so openly, however, that he hadn’t expected.

      But nothing was ever free. He had to remember that. Valentina was probably hoping her openness would encourage him to also talk openly, at least about the topics in which she was interested. She also had nothing to lose. According to journalistic standards, it would be hard for him to use her statements, because he didn’t have any recordings. But this trip was not a journalistic project, even if his boss viewed it somewhat differently.

      “You mentioned two exciting names in your email, Arthur.”

      The entire time, Valentina had been standing ten feet away from him, with a small desk between them. Now she walked around the desk and sat on its edge. Her ankle-length dress fell elegantly around her legs. She motioned for him to sit down in the chair in front of the desk.

      Arthur shook his head and smiled. This femme-fatale act was silly and didn’t suit Valentina. He turned around, walked to the window, and looked out.

      “An impressive landscape, don’t you think?” Valentina asked, suddenly changing the subject.

      “Absolutely. I ask myself,” Arthur said, “if we ever discovered something like this landscape on an alien planet and we’d never seen trees before, say we were some kind of tiny-sized species, maybe, wouldn’t we think of the trees as the rulers of the planet?” He turned toward Valentina.

      She raised an eyebrow and sniffed disdainfully. “Why this poetic turn all of a sudden? I hate the taiga. It’s nothing more than a wasteland. I’ve always wanted to live in Italy. Or France, like you.”

      “You could certainly afford it.”

      “Sure. But I love my father, whether he believes it or not. I’d do anything for him. The fact that I hate him immensely at the same time is another thing. That’s not true. I don’t hate him. I hate my weakness that lets me love him so much. I’m not thirteen anymore.”

      “But you could still pass for twenty-five,” Arthur said.

      “Thank you. ‘Good genes’ is what one might say. In my case, I wasn’t exactly born this way, so to speak.”

      “Your father—”

      Once again, Valentina finished Arthur’s thought. “He did what I asked him to. He never would have asked on his own. For his perilous tests, he always uses himself as the first test subject.”

      “What’s he trying to accomplish?”

      “That’s more than I want to divulge at this point,” Valentina replied. “Another time, maybe. I’d like to return to the names that you mentioned.”

      “Yes?”

      “I have to admit, you mentioning those names was the only real reason why I invited you here.”

      “I’ll propose a deal,” Arthur said. “You tell me what you know about Marchenko, and I’ll tell you details about Watson that I’m sure you don’t know yet.”

      “Watson,” Valentina said. “A strong character. I was really upset with myself at the time, that is, in hindsight, that I hadn’t agreed to his offer. It would’ve saved me so much anguish. I’m assuming you know the story?”

      “Yes, Watson offered to take Marchenko’s place.”

      “Exactly, and I declined. I hadn’t realized his true potential. Nobody spoke up for the Marchenko AI the way Watson fought for it. And that would’ve saved us so much hassle later during our AI development. There was too much humanity in Marchenko! My father considered him as a possible solution for a different problem, but for a long time, Marchenko seemed to us to be the wrong fit for use as a part of the crew for the Kosmos project.”

      “What did Marchenko have to do with the Kosmos project?”

      “Someone else should explain that to you, preferably our chief engineer, Dimitri. But for that we’d have to go to a different lab. I think the people there would have to make the appropriate preparations.”

      “I’ll gladly follow you anywhere.”

      “But first, our deal. I know you’re an honest man, so I don’t need any formal contract. Just give me your word and a handshake that you promise to tell me everything you know about Watson.”

      “Agreed,” Arthur said.

      Valentina walked up to him and extended her hand. He shook it, gasping as he felt a sharp pinprick in his palm. What kind of dirty trick was this? His vision slowly degenerated into a gray haze, and he felt himself falling.
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      “What day is it today?” Arthur looked nervously all around him. He could only move his head, as the rest of his body was paralyzed.

      “The 16th,” a female voice said.

      He tried to remember what had happened. That must be Irina’s voice, he thought, remembering the woman who had greeted him upon his arrival. Then he saw his arms. They were strapped to the bed. He wasn’t paralyzed after all.

      “What’s going on, Irina? Where am I?”

      “You must have me confused with someone else. My name is Yevgeniya. I’m here to watch over you, not for conversation.”

      “What happened to the famous Russian hospitality for guests?” asked Arthur.

      She stood up. “As I see it, you are not to be considered a valued guest of the Group.” Yevgeniya looked very similar to Irina and also to the PR boss.

      “I can show you my invitation, if you just unstrap me.”

      The woman laughed. “You think I’m stupid? Just be quiet. Someone will be here soon to take care of you.”

      “But I need to use the restroom very badly.”

      “Then just do it in your pants. It’s up to you.”

      Arthur was surprisingly calm. He was lying strapped to a bed, apparently a hospital bed, in the privately-owned city of a Russian billionaire, but he didn’t feel afraid. What was going on with him? Was he under the influence of some kinds of drugs? He moved his head quickly back and forth, but except for making himself dizzy, nothing happened. His mind seemed clear and sharp.

      “Hey! Stop that,” Yevgeniya said. “You’re just going to make yourself sick.”

      Nothing was going to help. He had to be patient. Valentina had trapped him here for some reason. Either she needed him—he had no idea for what—or she was afraid of him. Had he learned too much about things he shouldn’t know?

      Arthur looked around. He appeared to be in some kind of hospital room. The walls were tiled up to the ceiling, and a sink was installed on the wall to his right. Above the sink there were several nozzles, apparently for different gases, and multiple power outlets.

      A muscular man with a shaved head came into the room. All he lacked were tattoos to make him the perfect horror-video henchman. The man pointed to him and then opened the double doors. He came closer and grinned at Arthur but didn’t say a word. The man gripped the bedframe, and then Arthur felt and heard something rattle under him, probably the brake for the wheels. The man pulled the bed, and Arthur in it, out of the room.

      “Goodbye, Yevgeniya,” Arthur said, but didn’t get a reply.

      They passed through wide, windowed hallways until they reached an elevator. They only crossed paths with two other people, both of whom were wearing blue medical overalls and passed them with no greeting or acknowledgment. They rode the elevator down. They must be underground now, because the hallways no longer had any windows.

      The man finally brought him and his bed into some kind of workshop. On the walls were pliers, saws, hammers, and other tools, neatly arranged according to size. I hope this isn’t some sort of torture chamber, Arthur thought. Fear, which had thus far been absent, came creeping up his spine. Luckily, he had told his wife where he was going. She would come looking for him. He was still on Earth, and surely Shostakovich couldn’t afford to kidnap a journalist and cause a diplomatic crisis. Arthur tried to breathe slowly and deliberately.

      This time his wait wasn’t long. Valentina walked into the workshop. She first looked approvingly at the walls. “A fine collection, don’t you think?” she asked him.

      “I protest this treatment!” Arthur said. “You will be held responsible for it!”

      “I doubt that,” Valentina said. “Take a look.”

      She pressed a button on her wristband and held it up toward the ceiling. Arthur saw an image, a video, projected by the wristband onto the ceiling. It looked like something recorded by a vehicle’s onboard surveillance camera. A very old car hurtled out of the oncoming traffic lanes, across the roadway, and directly toward the camera. The picture wobbled, probably because the car with the camera was trying to perform emergency evasive movements. But the oncoming car was making too many unpredictable swerves and continued on its collision course. Then the driver became visible, frantically turning the steering wheel. The vehicles collided, and the picture went out.

      “That was the rental car that was bringing you to the airport this morning after your departure from here. A drunk driver rammed into you, and unfortunately, you were killed. Luckily our security system filmed everything. We will, of course, share the evidence with the police in your country.”

      “And what about me? I’m not dead!”

      “Unfortunately, the battery of your rental car caught fire, producing temperatures that were so high your body burned and became unidentifiable.”

      “The police will want to check my DNA.”

      “Why would they? I doubt your wife will insist on it. The evidence is unequivocal. It was an accident, like many that happen here, unfortunately. Vodka continues to be one of our biggest problems. The RB Group will pay generous compensation.”

      Would Valentina get away with this? The scenario sounded like some sort of cheap spy thriller. But they were in the real world, and law and order prevailed here—at least, that was what he hoped. Arthur shook his head. “That’s not going to work,” he said.

      “Oh, but it already has worked for us. I’ve got experience, as you certainly should know after talking with Amy.”

      Yes, he should’ve known. Valentina had acted unscrupulously on ILSE. He had thought that was a one-time occurrence, but he was wrong. He would have to somehow thwart her plans just with his words and questions. “And what do you want from me?”

      “You mentioned two names that are immensely important to us. Well, mostly Marchenko, but right now we are also very interested in Watson.”

      “I gave you my word, Valentina.”

      “That’s not good enough for me. I must be sure that you tell me everything you know about Watson, and about Marchenko too, of course.”

      Arthur felt a surge of panic, as he’d raised the stakes a little too high. He had learned some things about Watson’s past. But Valentina already knew everything that he did—she had been there. He knew nothing about Watson’s present situation. Watson had sacrificed himself for humankind. Whether he was even still in existence was unclear.

      “I’m not sure if I can help you there,” Arthur finally said.

      “It’s not a question of ‘can,’ you must. Do you not recognize the seriousness of your current situation?”

      Of course, he did. Arthur thought feverishly about what options he still had. He had to get word of his predicament to a friend somehow. He felt very sorry for his wife. When would someone tell her of his death? Or did she already think he was dead? “I guess I have no choice, Valentina,” he said.

      “Good, then I will allow you to get up.”

      She loosened the restraints holding his arms. “You can do the rest yourself. But don’t get too cocky. This facility is secured according to the strictest of military protocols. Not a single door can be opened without approval. If you try to escape, you’ll be caught, and then you’ll spend the rest of your days strapped to this bed.”

      Arthur raised his torso and supported himself on his elbows. His back hurt. He loosened the restraints around his thighs and lower legs, effortlessly now that his hands had been freed. “I understand your warnings,” he said.

      Then he swung his legs over the side of the bed and stood up. He was overcome with dizziness and sat back down on the edge of the bed for a minute or two. How long was I lying there? And what did she drug me with? It was already light outdoors. He’d noticed that much through the windows when he’d been wheeled through the hallways before the elevator ride. It had to be at least midday. His stomach started complaining.

      “Are you okay so far?” asked Valentina.

      He nodded, back on his feet and steady now.

      “Then I’ll have Masha come to help you. She will escort you to where you’ll be staying. You are probably hungry, and I’m sure you would like to use a bathroom and wash up. You will also be given new clothes. We will meet in the lab two hours from now.”
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        * * *

      

      Ten minutes after Valentina had left the workshop, Yevgeniya came to the door. Or Irina. Or maybe the PR boss.

      “Who are you?” he asked to be safe.

      “My name is Maria,” the woman answered. “Weren’t you told I was coming?”

      “Ah, you are Masha.”

      “Only my friends are allowed to call me Masha.”

      “I understand, Maria. Can you take me to a bathroom? I need to pee very badly, and I wouldn’t complain about a shower too.”

      “Of course, Arthur.”

      “Mr. Eigenbrod. Only my friends may call me Arthur.”

      Maria looked at him with her eyebrows furrowed.
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        * * *

      

      Maria was leading him through dark hallway after dark hallway. They passed through several doors that had no marks or labels. Arthur didn’t even try to keep track of their path. He was cleaned up and wearing a new suit, cut according to the latest fashions, he believed. He had eaten well and felt refreshed. The night in bed, of which he had no recollection, had done his body good anyway.

      All of a sudden, his guide stopped in front of a door that didn’t look any different from any of the others. “Here we are,” she said.

      “And now?”

      “You must open the door, Mr. Eigenbrod.”

      “But I don’t have a key? Can’t you do it?”

      “Then I will die,” Maria said. “Just touch the handle. The security system will recognize you, determine that you have the necessary authorization, and unlock the door. All you have to do is hold onto the handle until the door opens.”

      “And if it doesn’t recognize me?”

      “Then it will immediately send direct current through the handle. You will not be able to let go.”

      “You don’t have the necessary authorization, Maria?”

      “No, my orders were to bring you to this point.”

      “And if this is the wrong door?”

      “If this is the wrong door, you will probably die. But it is the correct one. Of that I am certain.”

      “How do you know? They all look the same!”

      “My wristband vibrates when I am standing in front of the correct door.”

      That reassured Arthur a little. He reached for the handle with his left hand, but then quickly pulled it back.

      “It doesn’t matter which hand you use to grab the handle,” Maria said.

      He reached out again, this time taking hold of the handle, and waited for the surge of electricity. Nothing happened.

      “The door is now open,” Maria said. “Just press the handle down.”

      Arthur followed her instruction. The door opened, and he walked into a room. No, this is more like a huge showroom, or a gallery, he thought. It looks like any programmer’s paradise. There were computers lined up, flashing and blinking, along the walls, and a large number of terminals were arranged on tables in the middle of the space. Were these quantum computers? And was there only one, or was it several? Arthur looked for the gas canisters that Amy had told him about, but that had been nearly 30 years ago, and the cooling technology had surely advanced quite a bit since then.

      For the size of the gallery, there was an astonishingly small number of people. One of the men came up to him, dressed in a suit similar to the one Arthur currently wore. Both were probably company-issued uniforms. The man had a broad face and short, neatly trimmed hair. Under his unbuttoned jacket, he had a considerable stomach bulge that was covered by a white shirt.

      “My name is Kirov,” the man introduced himself. “Hello, Mr. Eigenbrod.”

      “I’d be lying if I said I was happy to meet you,” Arthur said, “but it’s nothing personal. I’m sure we might’ve become friends if we’d met under different circumstances.”

      Kirov did not acknowledge the comment. “I’m responsible for AI development here,” he said, “not by myself, of course, but this project is my responsibility.”

      “This project?”

      “Valentina will explain everything to you. She will be here soon. Come, I’ll show you around.”

      “Are you sure you’re allowed to do that?”

      “You were allowed in here, so clearly you are meant to know what goes on here.”

      Kirov walked in front of Arthur and explained the different computer models to him. He was especially proud of the giant machine on one side wall of the room. It was a model designed and built by the RB Group. “32,000 quantum bits,” Kirov emphasized with pride.

      “That doesn’t seem to be very many to me,” Arthur said. “Aren’t there other computers with billions of bits?”

      “Some even much bigger,” Kirov said, “but quantum bits are something completely different. With 32,000 quantum bits, our computer is much more powerful than the best supercomputers in the world.”

      “Well, that is very impressive then.”

      “If you only knew how much time and effort this cost us, especially learning how to keep the bits stable long enough. But we’ve solved that problem.”

      “Aha,” Arthur said. “I won’t bother asking how, because I’m sure I wouldn’t understand your answer.”

      Kirov laughed. “Yes, a famous physicist once said something like, ‘if you think you understand quantum physics, you don’t understand quantum physics.’”

      “Why are there so few people here?” Arthur asked.

      “Valentina’s orders. The fewer people who know you are here, the better.”

      “Very smart.”

      Kirov pointed toward a glass sphere that held a lens inside. “Look here, Mr. Eigenbrod.”

      “What is that?”

      “That is our masterpiece. A miniaturized quantum computer. You know our Kosmos project?”

      “Yes.”

      “Every micro spaceship will be able to be equipped with a quantum computer like this, once it has grown large enough.”

      “And what do you need it for?”

      “Valentina will explain that to you.”

      Kirov led him to a computer model that was packaged in a thick metal shell. “Our military asked us to build ultra-shielded quantum computers. This is our first attempt.”

      Arthur nodded. At the table next to the military computer was a young man. Arthur looked at him from the side. He looked somewhat familiar, somehow. Arthur wanted to see his face straight on.

      “And what is your young colleague here working on?” Arthur asked Kirov.

      “Dimitri, our guest asked you about your work.”

      The young man got up from his chair and looked first at Kirov and then at Arthur. “I’m optimizing the personalities of the AIs,” he explained. “For such a long journey, they must have certain properties so that they don’t become mentally ill.”

      Arthur looked at the programmer’s face. He knew him! Arthur closed his eyes briefly to concentrate on the picture that he had committed to memory, the image Amy had shown him of her son. It was evident. In front of him stood the man he was looking for. But, of course, this person he was looking for didn’t know who he was.

      Arthur had to be careful. “How do you find the right people to become programmers at your company?” he asked. “I imagine you get a lot of applicants?”

      “Yes, word has gotten around that the RB Group has many stimulating projects for programmers. Dimitri here used to work for a Chinese software company. He joined us through one of our assessment centers. He’s one of our best.”

      “And where did you come from originally, Dimitri?” Arthur asked.

      “I grew up in Bulgaria,” the man said. Arthur looked at his face, waiting for a wink or some sign that he wasn’t telling the truth, but there was nothing. Either this young man had an uncanny resemblance to Sol, or Sol had developed excellent skills of deception. Otherwise he wouldn’t have survived here very long, Arthur decided. He was sure the RB Group wouldn’t look too kindly on a made-up biography.

      “I hear Bulgaria is a beautiful country,” Arthur said. “I’ve never been there, unfortunately.”

      “If you get a chance, you should go to the mountains close to the border with Greece. The landscape there is unparalleled,” Dimitri said.

      “Unfortunately, I need to interrupt you two,” Kirov said. “Valentina will be here in a minute. We should go up to the front of the room.”

      The man walked quickly through the rows of monitors, and Arthur followed him without saying goodbye to Amy’s son. He didn’t want to put him in any danger.

      Then Valentina came through the door, now wearing a practical pantsuit. “I’m glad you followed my instructions,” she said, then extended her hand.

      Arthur hesitated.

      “Don’t worry. I’m not planning on dropping you to the floor again.”

      He shook her hand. It was warm, with a firm grip. “Why does everyone here call you by your first name?” he asked. “You’re the founder’s daughter, after all?”

      “I ran through these halls when I was five, and that’s how everyone addressed me then,” she replied. “It’s just continued, something like a tradition, I guess. It doesn’t bother me. Did Oleg show you his trophy collection?”

      “Oh, you mean Kirov—yes, he did. But I have to ask why. Why show me all this?”

      “That’s a legitimate question,” Valentina answered. “I can understand your confusion. You must feel like you’re in some sort of movie, where the evil mastermind shows his victim the depths of his evilness, because there’s no way for the victim to survive anyway.”

      “You do know that the villain always loses at the end of those kinds of movies, don’t you?”

      “The single most important thing for you to know, Arthur, is this; we’re not in the movies. This is all real life. What happens to you depends upon you.”

      “I doubt that. The story of my death is already out in the world. You can’t take it back. You can’t let me go.

      “Maybe I can reassure you a little bit. The video footage of your ‘accident’ is still hidden away on our server. No one has inquired about you yet, so there’s no reason to spread a story—yet. I think your friends are used to you disappearing like this for a while.”

      That was interesting news. He wasn’t dead yet. His wife was probably talking with her friends and cursing her inconsiderate husband, who rarely contacted her while he was away on trips. There was still the problem of how he was supposed to fulfill Valentina’s expectations, however. He knew nothing about Watson, absolutely nothing.

      “Marchenko?”

      “Yes, Valentina?”

      Was that just Marchenko’s voice? Arthur whipped around. The two words had come from a speaker. “What does the world know about our guest here?”

      “Arthur Eigenbrod changed his ticket from Novosibirsk to Moscow from a morning flight to an evening flight, changing his connecting flight to Paris accordingly. The last message sent from his phone was to his wife, wherein he asked her for her understanding because he would need some more time for his research here.”

      So... his wife wouldn’t be cursing him quite yet. She would believe the message and not expect him until the next morning. “Marchenko, is that you?” he asked.

      “Do we know each other?”

      “No, but we have some mutual friends. A few days ago, Amy told me about the dramatic events that happened near Jupiter.”

      “Jupiter? The gas planet?”

      “Yes, exactly. On your return trip on ILSE, you nearly crashed into the planet.”

      “I don’t know anything about that, Arthur. But if you see Amy again, give her my best regards, please.”

      “Are you doing okay, Marchenko?”

      “Yes, I’m doing great.”

      “Marchenko, deactivate,” Valentina said.

      “Switching off.”

      “You see, our AIs are doing very well,” Valentina said. “We take good care of them, and we meet all their needs. You should’ve seen Marchenko’s surprise and delight when we put the big quantum computer online. It gave the AIs much more potential than they had ever had before.”

      “How generous of you,” Arthur said.

      “Of course, we didn’t do that out of love for the artificial intelligences. Except for Marchenko, none of them even know what love is.”

      “I think you could say that about most people too.”

      “A different problem, yes. But for our Kosmos project, that is a big disadvantage. For such long journeys with such unpredictable outcomes, we determined it would be inadvisable to send an AI that wasn’t sentient or capable of feelings.”

      “Why?”

      “There are many reasons. Imagine we come across extraterrestrial life. Empathy would be essential for an encounter like that! First impressions can decide the relationship that will develop later between us and them. The AI must be able to understand the feelings of others.”

      “So that’s why it was so important for you to obtain Marchenko. And it seems you were successful.”

      “That wasn’t the only reason,” Valentina said. “But Marchenko is unstable. Ultimately, he is still just a man. What might happen if you lock a human consciousness in a confined space for thirty or a hundred years?”

      “That would be cruel and inhumane.”

      “I don’t think in those categories. But it would simply not work. The mission would fail. That’s why we need Watson, and this is where you come in.”

      “The problem is that I know absolutely nothing about Watson’s whereabouts. I spoke with Amy about your return from Enceladus. What has happened to Watson since then—you know as much as I do.”

      “You’re not telling me the whole truth, Arthur.”

      “I don’t know what you’re talking about.”

      “Do you really think you can keep anything from me? May I give you a little piece of advice? You know what we’re capable of. Now’s the moment we can still part from each other somewhat peacefully. You tell me everything you know about Watson, and then one of our cars will bring you to the airport.

      Tomorrow you can embrace your wife and write your exciting story about the terrible role of the RB Group’s founder’s daughter in the second Enceladus expedition. That’s right, Arthur, I don’t care at all what you do with that story. It was a long time ago, and no one came to any harm. My version of the story comes across a little better for me. I was more vain back then than now. So, write whatever you want, I’m sure it’ll land you a big prize. But everything has a price too—I have to know where I can find Watson.”

      “As I said, I don’t know anything.”

      “It’s cute that you want to protect him, but think of your wife. Do you want to make her a widow so soon?”

      “Valentina, all that I know is the fate of ILSE.”

      “You disappoint me, Arthur. I know where you spent New Year’s Eve. You must’ve had an informative conversation with Sebastiano Guarini. Since then you’ve been researching more about Watson. I’m convinced you know more than you’re letting on. Unfortunately, the cook is completely out of our reach on his space station, and his accomplices have gone into hiding. Arthur, you’re our only link to Watson. Tell me where we can find him, and everything will be fine. Continue to not cooperate and you will regret it. I don’t say that as a threat, but as a fact.”

      Arthur took a deep breath in and then exhaled. He had to remain calm. He had a terrible problem and no solution. He couldn’t give her what she wanted. Everything hinged on the fact that she thought he was being stubborn and uncooperative. He knew from Amy that Valentina had no inhibitions that would keep her from carrying out her threats if she was convinced she was right. The video of his fatal accident had already been recorded. Nobody would suspect anything. He would never be allowed to leave this facility alive.

      Arthur tried the truth once again, all that he had to offer her. “I don’t know where Watson is, Valentina. Sebastiano only talked about him in passing. But I could track down Sebastiano and ask for more details, if you want.”

      “Nice try,” Valentina said. “But I don’t believe you. I think you’re still trying to protect him. I had to deal with this behavior often enough on the Enceladus expedition. Everybody constantly wanted to sacrifice themselves for everyone else. It was sickening. If people had always acted that way in the course of evolution, we would’ve died off long ago. Think a bit harder, Arthur. Do you really want to make your wife a widow now, all for the sake of an AI, a primitive program?”

      Arthur could not prevent a laugh. The situation was preposterous. Valentina thought he was much more courageous than he saw himself. He would trade his boss or any of his colleagues anytime to save his life. If it was his wife or son, yes, for either of them he would die. But for an AI that he’d never even met? It seemed impossible, but that was precisely where things were headed. He had to laugh again. He was probably losing his mind. Maybe he should break down in tears and beg for his life? No. He knew full well it wouldn’t do any good with Valentina.

      “You’re absolutely certain, Arthur?” Her voice got louder. “Don’t be mistaken. I am ready to kill you, even if I have to do it myself. You wouldn’t be the first person I’ve killed. I always keep my word.”

      She pounded the table with her fist. “But you’re in luck. This subject is much too important to us for hasty actions.” She laughed malevolently. “I’ll give you one night to think about my offer. Tomorrow morning will be your moment to decide.”

      Valentina tapped something on her wristband. The door opened, and Maria walked in. She looked around curiously. “Bring this man to a secure room,” Valentina said, and then walked out of the room.

      “Maria?” Arthur asked.

      “Yes, who else?”

      “Good, then let’s get out of here,” Arthur replied. “Valentina has not been a very pleasant person to deal with today.”
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            January 17, 2077, Akademgorodok

          

        

      

    

    
      Arthur stared at the ceiling in his assigned room. He was lying on the bed wearing only his underwear. He couldn’t sleep because his thoughts were stuck on what might happen the next day. How had he ever ended up in this situation?

      It had all started when his boss sent him to that luxury restaurant in space... New Year’s Eve. It had been a different year, and yet not even three weeks ago.

      How could his life have changed so drastically in such a short amount of time? Obviously it was possible, because here he was. What had he done to deserve this? He had never been unfaithful to his wife, except maybe in thoughts, but that didn’t count, did it? He had a completely ordinary job. He had never done anything unethical or tried to mislead the subjects of his stories about his motives, and his boss had never demanded anything like that from him either. He hadn’t been a completely horrible father.

      Nevertheless, here at the beginning of the year 2077, fate seemed to have decided it would show him who was boss. It decided it would bring him from one hundred to zero in just 17 days. Today was his last day on Earth. He was going to die. He didn’t know how yet, but he couldn’t answer Valentina's questions. She would go through with her threatened consequences. He had no doubts about that.

      Maybe he should get up and try to escape the room. Maria had warned him before about touching the door handle, and he didn’t believe she had only wanted to scare him. She hadn’t just made up this security mechanism. It fit with what he had learned about Valentina and the RB Group.

      It would be a way to speed up his inevitable fate. Maybe Valentina had thought up an especially painful death for him. He couldn’t avoid the thought—his mind kept returning to it. Arthur was not good at bearing pain. He would even have the dentist give him anesthesia for a simple cleaning. He was fearful of what lay ahead of him.

      Arthur stood up. It wasn’t completely dark in the room. A little bit of light crept into the room from the adjacent hallway through the cracks around the door. So, it was easy for him to find his way. All he had to do was follow the light. Go into the light, Arthur, he told himself, go into the light.

      He walked up to the door and stopped. The handle was on the right, about at waist height. It beckoned to him. All he needed to do was grab it with his hand and his torment would be over. How painful was electrocution? That was something he had never researched. And now it was too late. They had taken away all his devices. He would simply have to try. Just one grab of a door handle and all his fears would disappear.

      He felt sad about his wife. He didn’t want to leave her. It felt all wrong. They had been married now for almost 30 years. But she would understand. It wouldn’t change anything for her whether he grabbed the handle or not. In the morning she would get a message that her husband, Arthur Eigenbrod, had unfortunately been killed in an automobile accident. The Group would offer monetary compensation, naturally on a voluntary basis, because ultimately a drunken alcoholic had been the guilty party. But, the Group would say, he had been such a nice guest and had asked such intelligent questions. Maybe someone would even endow a prize with his name. Wouldn’t that be a nice gesture, the Eigenbrod Journalist Prize?

      All that would happen automatically. He wouldn’t be able to influence any of it. But he could shorten his path by short-circuiting his mind and his thoughts, literally.

      Arthur grabbed the handle. He didn’t feel anything. There was no electrical voltage, no surge of electricity. The handle was cool, and the door remained closed. Crying, he sank to the floor, leaning against the cold, metallic door.

      Suddenly he felt pressure against his back. Someone was trying to open the door. Was it already that late? Had they come to get him already? He remained sitting on the floor but shifted to the side so that the door could open. Then someone was in the room with him, holding his shoulders so that he wouldn’t fall completely over. The door was closed again. It wasn’t Maria. Arthur couldn’t see much, but he was almost certain that there was a man in the room.

      “Who are you?” Arthur asked, trying to sniff back his tears.

      “My name is Sol... Dimitri Sol.”

      “I tried to electrocute myself with the door handle,” Arthur said.

      “No chance of that from the inside. Only the handles on the outside carry an electric current. What would be the sense in energizing the handles on the inside?”

      Of course. Anyone who was inside a room had to have received authorization to get into the room in the first place. Whoever wanted to get out and had authorization, they were allowed to leave. For the others, it was enough to keep the doors closed. It felt good to follow such simple, logical thoughts.

      “Come on, let’s get you to the bed,” Sol said. He helped him to stand up and led him to the bed. Arthur sat down and leaned against the head of the bed, pulling his knees toward his chest. Sol sat down next to him. It was still too dark to identify him, but he was convinced it was Sol that was there beside him. Or was it all just a dream?

      “Pinch me,” Arthur said.

      Sol pinched him in the thigh. Pain flashed through him.

      “You good?” Sol asked.

      “Perfect.”

      “I could tell that you recognized me yesterday in the computer room. I was so afraid you might reveal who I was. I wanted to thank you for not giving anything away.”

      Did Sol want to thank him? Arthur was amused. He had come, at night, to the room of a dead person, to thank him. “What are you doing here, Sol?”

      “Where do you know me from? I deleted all the online photos of myself. I know that you’re a journalist—did you see me in some old newspaper photo?”

      “Your mother asked me to look for you.”

      “What? My mother? What does she have to do with this?”

      “We were talking about the second Enceladus Mission. And in exchange for the complete story, she wanted me to do a favor for her.”

      “How... how is she?”

      “How do you think? She’s terribly worried about you. She hasn’t heard anything from you in a year and a half! She guessed that you went looking for Marchenko, who she thinks you might believe is your real father.”

      “I figured she would think that. How did you know that you’d find me here?”

      “I had no idea whatsoever that you’d be here. I was simply throwing around a couple of names in hopes of finding Francesca and Marchenko, and Valentina became very interested in what I might know. The dumb thing is, I was only bluffing about Watson. I don’t know anything about him... and now she’s going to kill me because of it.”

      “We’re not going to let that happen,” Sol said.

      “Who’s we? How are you going to stop her? And how did you get here in the first place?”

      “At first, I did go looking for Marchenko,” Sol explained. “But not because I thought he was my father. Hayato was the best possible father I could’ve ever had—I didn’t need any other. But I felt very connected to Marchenko. I even have his name!”

      “You’re using it here too.”

      “Yes, it fits. I just wanted to meet him. After ILSE returned, he hid himself very well.”

      “Now you’re talking about the Marchenko AI?”

      “Right. In the end, I didn’t find him. He found me. I think I never would’ve been able to track him down on my own.”

      “So how did you end up here?”

      “Marchenko found me because he needed help. It became clear to him that Shostakovich also had a copy of his consciousness.”

      “He wanted to free the other Marchenko?”

      “At the beginning, yes. But it’s much more complicated than that. He had also found out that even an AI with his capabilities was not all-powerful. Now and then he would need someone, a human, to operate a handle or press a button. He needed someone he could trust. Me. He was the first person who had ever seen me in this life, even before my mother! I had to help him. It took us a long time to sneak both of us in here, but now we’ve done it.”

      “And the other Marchenko that’s trapped here?”

      “I already said that everything’s very complicated. There’s not just one Marchenko here. Shostakovich has been experimenting on the consciousness. For his Kosmos project, he needs a mind that can survive a long journey in a tiny spaceship without degrading or suffering negative effects.”

      “Valentina told me that. They weren’t making enough progress. That’s why her great interest in Watson.”

      “I was almost hoping that you’d be able to tell her how to find Watson. But I wouldn’t want him to end up here either, any more than the other Marchenkos. They operate on living consciousnesses here. That is so unethical that no one’s even thought they had to pass any laws against it. Officially, AIs like Watson or Marchenko don’t even exist yet.”

      “And you think you can do something about it?”

      “We’re trying to.”

      “Marchenko is here too?”

      “I was able to sneak him in. There are so many copies of him now that the original doesn’t attract any attention anymore.”

      “Surely that’s dangerous,” Arthur said.

      “Of course. If we’re discovered, we’re dead.”

      “Then you need to get out of here as quickly as you can, Sol. I don’t want to be responsible for your death.”

      “Marchenko and I are going to help you get out of here alive.”

      “You’re both crazy.”

      “No. Nobody knows we’re here and it’s got to stay that way. When you get out, you mustn’t tell anyone what’s going on here. Not even my mother.”

      “That will be difficult.”

      “I know. But I think she’ll agree it was the right thing to do, eventually, once it’s all explained to her. Tell her that I’m doing okay, but I won’t be able to see her for at least a year.”

      “How do you know that, Sol?”

      “I don’t know how long it’s going to take us, but I don’t see how it would be less than a year.”

      “I promise I’ll tell her.”

      “Now you need to go. They’re scheduled to come for you in three hours, but right now the base is especially slow and empty.”

      “How is this supposed to work?”

      “Put on this wristband.” Sol slipped something over his hand. “When it vibrates, stop and stay where you are. Then you’ve got to count the vibrations. One is for left, two for straight-ahead, three for right. The counting always starts with left.”

      “How about the electric shocks through the door handles?”

      “When you come to a door and the band vibrates, the passage is clear for you. All you have to do is count correctly, so you don’t take the wrong door.”

      “Okay. That sounds doable. What if someone asks me who I am?”

      “That’s unlikely. The system is designed so there can’t be any unauthorized persons in the hallways. But we can’t rule out that someone might get suspicious. You’ve got to not look nervous. We’ll try to keep you away from other people, but the closer you get to the exit, the more people you’ll probably come across.”

      “Okay.”

      “You’ve got to get to the other side of the gate at the entrance. That’s where the public area begins, and you’ll be back under the eyes of state officials. It’s true the state isn’t completely free of corruption, but don’t worry, nobody is simply kidnapped off of public streets. The RB Group wouldn’t be allowed to do that. As long as public order is maintained, the state doesn’t look too closely at what happens inside here. But if the Group embarrassed the state in front of the international community, it would quickly lead to punitive measures. The powerful have enough dirt against every company to very quickly land any of the owners in front of a judge. So, get past the gate and you’ll be safe.”

      “Oh, that sounds nice. You’re sure this isn’t going to put you in danger?”

      “It’s more dangerous for us if you stay, I think. Who knows, maybe they’ll torture you and you’ll tell them who I am. I’m sure this will cause a few heads to roll internally. Valentina is not going to be happy about your disappearance. But now you’ve got to go.”
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        * * *

      

      Arthur stood up on wobbly knees. He had to pull himself together. Where was his suit? He found it hanging over a chair against the wall. Arthur pulled on his shirt, stepped into his pants, fastened all the buttons, and then reached for the coat.

      “My suit look okay?” he asked. He didn’t want to raise any suspicions due to something like an unstraightened collar.

      Sol took out a flashlight from his pants pocket and turned it on.

      “Looks good,” he said. “You look just like one of the managers.”

      Arthur reached into his pants pocket. They had left him his wallet. How generous. He felt the leather. He also kept a picture of his wife in the wallet. He didn’t have anything else, no bags, nothing.

      “Won’t people notice me outside? I mean, it’s January, and I don’t even have a winter coat.”

      “There are usually self-driving taxis right in front of the entrance. Just hop in one of those and tell it to take you directly to the airport. You have some way to pay?”

      Arthur took his wallet out. His two credit cards and passport were still there. “Yes.”

      “Good. I could’ve hacked a taxi easily enough, but it would’ve started getting difficult at the airport. Get out of the country as quickly as you can.”

      “I thought nothing would happen to me once I got out of here?”

      “Probably, but we better not make any assumptions,” Sol said. “You’re safe as long as you’re out in public with a lot of other people. Even surveillance cameras are your friend right now. They automatically record anything that might be suspicious and send it to the police and the state.”
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        * * *

      

      Arthur shook his limbs one last time. He would need to look as casual and calm as possible in the hallways. Then he took a few deep breaths.

      “Thank you for your help,” he said.

      “Tell my mother I love her. And tell her not to worry about me.”

      “I don’t know if I’ll be able to believably tell her that second part. Even I’m worried about you now,” Arthur said with a sigh.

      “Just tell me you’ll try.”

      “That I can do. Thank you.”

      Sol nodded.

      Arthur turned around and the door was easy to find. He touched his wristband. He felt like Theseus searching for the exit from the Labyrinth, only he hadn’t killed the Minotaur, so he kept expecting to find the monster waiting for him in the next hallway. Hopefully, this Ariadne’s thread from Sol would lead him safely to the exit.

      He carefully pushed the handle down and opened the door. It was bright in the hallway, a harsh, bluish light. Arthur gave one last glance back into the room and couldn’t see Sol at all. Had it all been a dream? No—the wristband was his proof. He closed the door behind him.

      Shit. Sol hadn’t told him in which direction he was supposed to start. Left or right? The band didn’t vibrate. Should he go back into the room? No, maybe the handle was electrified again. The only instruction had been to follow the wristband’s vibrations.

      Arthur tried to remember which way he had come with Maria. He believed she had brought him from the interior of the facilities, and the door to his room had been on their left... To retrace Maria’s route he’d need to take a right, so he should go the opposite way—to the left—to get out of the base. He started walking. How long would it take? And why hadn’t he thought to ask Sol? It would be reassuring to know when he was getting close to the exit. But he didn’t have a watch, so timing indicators wouldn’t have helped him anyway.

      On the right were a few doors, all closed except the last one. He walked past them at an even pace and tried to glance inside the open door. Then the hallway angled to the right. He kept following it. A man in a blue lab coat passed him. Arthur moved the right side and slowed as if deep in thought. The man mumbled a greeting in passing, and Arthur muttered something back. Inside, he jumped for joy. Nothing had happened. The man hadn’t suspected anything.

      After a short time, Arthur looked behind him carefully. The man in the lab coat had stopped and was holding some device up to his ear. Was he reporting a suspicious encounter? Arthur couldn’t let himself get too paranoid. He resumed his former pace.

      The wristband vibrated. Arthur immediately stopped and counted. One, two, three. He turned to the right and saw a door. According to plan, he pressed the handle down. His heart skipped a beat out of fear, but he didn’t die. The door simply opened. Just past the door were stairs that led up. He started climbing.

      After 20 steps the stairs turned 180 degrees. They kept going up. Arthur breathed heavily. Sol had led him to a stairwell. Surely there were also elevators, but he probably wouldn’t have remained alone in one of those.

      Four floors up, the band vibrated again. Arthur was supposed to exit the stairwell. He came out to a hallway that looked very similar to the one below. The ceiling fixtures cast a bluish light here, too. But Arthur noted that their light also shone outside through narrow windows. The windows extended approximately from his waist to the height of his head. It was still dark outside. The light from the hallway fell onto snow-covered bushes. He’d reached the ground floor!

      Arthur had to tear himself away from the picture of the outside world, because a woman was walking toward him. He recognized her immediately. It was either Maria or Yevgeniya, Irina or maybe even the PR woman, whose name he couldn’t remember. She would talk to him very soon. He would need some sort of cover story! If it was Maria, she wouldn’t believe him. He would simply have to make a break for it. Arthur prepared to start running.

      But the woman merely murmured some form of greeting. He replied as unintelligibly as possible. After he had passed her, he reached up and put his hand on his chest. He felt like he might be having a heart attack. His doctor had advised him to consume less alcohol and sweets. But then the feeling passed, and he started to breathe again.

      How much farther would it be? There were no longer bushes when he glanced through the windows. He saw a large, snow-covered area. In its center stood a large bulky figure, probably some patriotic memorial. Hadn’t he seen a similar area directly behind the tower at the entrance to the city?

      He was approaching an intersection. The wristband vibrated twice, so he walked straight ahead. Another intersection came up almost immediately. This time he was to turn right. Two men in suits were walking toward him. One of them was talking to the other in Russian, but the other man was yawning right then. They took no notice of him. Behind them was another man wearing a thick coat and boots. Arthur saw dark spots on the fabric. The spots must have been from melted snow, indicating the man had just come inside from the winter weather. He acted as if he was looking for something.

      Arthur tried to look uninterested, keeping his gaze straight ahead while attempting to project the appearance of busyness. But the man stepped right in Arthur’s path and asked him something in Russian. Arthur didn’t understand a single word. He was just about to panic and push the man to the side and start running when inspiration struck. He sniffled twice and then drew in a long breath through his nose. He let out a loud ‘ah-choo,’ without putting his hand or elbow in front of his mouth, and started to cough. After his second pretend cough he aspirated some saliva and started coughing even more believably. The man looked at him in disgust, gave him a forceful pat on the back, and walked away.

      Arthur needed a few minutes to recover. During this time a woman walked toward him. She squeezed herself very tightly against her side of the hallway as she passed him, trying to minimize exposure to his germs. He wished he’d thought of this strategy from the beginning.

      The hallway opened into a kind of foyer with many doors. There were several benches in the middle of the space. During the day this was probably some sort of waiting room. Now there was only a single old woman sitting on one of the benches. She leaned forward with her head down, arms resting on her knees. She seemed to be sleeping.

      Because the wristband wasn’t signaling any change of direction, Arthur began to cross the room. At its opposite end he saw three passages that were behind turnstiles. Which one should he use?

      At the right was a uniformed guard, staring impassively at the turnstiles. The wristband wasn’t vibrating, so it must not have mattered which one he used. Arthur decided for the one on the right, right next to the guard. He guessed that this way, he would attract less attention than if he looked like he was trying to stay as far away from the guard as possible. He was here completely legally. He was walking outside simply because he had a job to do. Nobody knew him. Arthur walked right up to the turnstile. A lamp lit up green, and the bar turned in the right direction with no resistance.

      But he wasn’t free yet. He was still in the city that Shostakovich owned. If Valentina came to work early today, maybe they would pass each other on the way. Or perhaps she lived inside the base? The wristband vibrated. One, two, three, Arthur counted. Turn right. There, down a hallway, he saw large double doors with two windows. And through the glass he could see two men in uniform running in his direction. Stay calm, Arthur, he told himself. They’ve got nothing to do with you. It doesn’t matter what they do, just keep walking.

      He was still about ten feet from the doors when both doors opened simultaneously. It looked as if the men were racing. They had batons hanging from their belts. They ran straight toward him, and Arthur moved to the side of the hallway. His heart was racing, and he hoped that his face wouldn’t give anything away. Then they were already past him. He didn’t turn around. He chose the door on the right. It opened automatically, and Arthur walked through it.

      Then the winter weather hit him. The dry, cold air was rushing into the space between the inner and outer doorways as people came in. Arthur shivered. The heaters on the walls couldn’t drive off the Russian winter. Hopefully there was a taxi waiting outside, as Sol had said. Otherwise he would freeze to death in less than 20 minutes in just his suit. The hallway ended at another set of double doors. The door on the right tried to open automatically, but it seemed to be stuck. Probably its hinges had frozen.

      Arthur gave the door a helping push, and then he was standing outside. He walked into a small area that was free of snow. Arthur looked up. Above him was the tower. On the left side were two gates. Vehicles that were driving through the gate on the right disappeared into a double tunnel. Arthur remembered how he had arrived there. The car had used the tunnel.

      Next to the gates for the cars there were passages for pedestrians. In front of the passages were warning signs with big, clear illustrations showing magnetic fields and radiation. It was apparent that anyone going through the passage would be scanned. Arthur looked down. He had nothing suspicious on him. He simply needed to walk right through. What about the wristband? Sol hadn’t said anything about it, so it would probably be harmless. Arthur remembered that he had seen some employees with wristbands, too. Even Maria had been wearing one.

      He started moving. About a hundred steps and he would’ve made it. The passage was only about 15 feet long. When he was in the middle, he saw, through a small viewing window, a guard who was looking at the pictures from the scanning device. He was sitting quietly on a chair and had his legs stretched out in front of him. The man did not look like he wanted to make any problems for anyone.

      But then the guard stood up. Had he noticed something? Arthur had to stop himself from starting to walk faster. He must not draw attention to himself. Trying to appear calm, he continued to walk, putting one step in front of the other.

      “Tovarishch?” It was the guard, trying to speak to him. Should he run for it? The path was clear. In front of him was an open area where a wide street ended. Maybe 50 feet away he saw an illuminated taxi sign. He saw three cars waiting for passengers.

      It was too far. The guard couldn’t have been older than 30. It was guaranteed that he was in good shape. Arthur forced himself to relax his muscles. He looked at the man questioningly and tried to appear as annoyed as possible. What else was he supposed to do? His minimal broken Russian would only give him away. Tovarishch, ‘comrade,’ he’d understood that much.

      The guard came closer. He pointed to his right arm. The wristband! Was that the problem?

      “Eto,” the man said.

      He meant the wristband. But what did he want him to do?

      “Eto dolzhno ostat’sya zdes’,” the guard said.

      Dolzhno, must, and zdes,’ here, Arthur understood. The wristband isn’t supposed to leave the grounds. Is that what the guard is saying? Arthur slapped his forehead with his palm and hoped that the universal gesture would work. Then he removed the wristband with his left hand and handed it to the guard.

      “Spasibo,” the man said, Russian for ‘thank you.’ Arthur murmured something unintelligible, turned, and started walking toward the taxis. Only then did he notice the ice-cold air. It burned in his lungs. Arthur did not turn around, but he heard the guard’s steps getting farther away. He was probably walking back into his cubicle. What would happen with the wristband? Would he analyze it and discover that it had been stolen?

      Arthur didn’t have much time. He was still closer to the guard’s station than to the taxis. It was bitter cold out, and he didn’t have a winter coat, so he decided nobody would be surprised if they saw him running. He crossed his arms across his chest to try to look as cold as possible and ran to the closest car, which was last in line. An arrow pointing forward lit up on the taxi’s window. He was supposed to use the first car in the queue.

      Hurray, I understood something, he thought. Another ten feet. Arthur pressed the metal button next to the car door. It was so cold that it burned the tip of his finger. Arthur flinched. The car door opened and he flung himself onto the seat. A loud noise announced that the heater had started blowing warm air into the passenger compartment. The car asked him something in Russian.

      “To the airport,” he replied in English.

      “Understood.” The taxi switched to English.

      “Please provide a means of payment,” the taxi said.

      Arthur looked out his window. The guard had disappeared from his cubicle. Arthur held up his credit card to the console in the taxi.

      “Please confirm the estimated cost of your ride with your fingerprint. The company must inform you that the actual costs might be higher.”

      Arthur tapped on the illuminated field on the console with his pointer finger.

      “We are legally required to inform you about your rights. During the ride, you are insured against personal damages up to an amount of 800,000 new rubles.”

      Arthur noticed that the guard was outside of his station now. He couldn’t see any other reason, so it must’ve been because of him. Then the guard started walking hurriedly toward him.

      “Now just go. I’ve got to get to the airport right away,” he said.

      “We are legally required to inform you about your rights. If you would like to skip these instructions, please confirm with your fingerprint.”

      The field on the console illuminated again. Arthur pressed his finger against it. The guard was now only 20 feet away. Arthur pulled away from the window. The man waved at him. He had noticed that Arthur had seen him.

      “Thank you for choosing our company. Would you like to hear about the comfort options? For 120 new rubles, this vehicle is authorized to change five traffic lights to green during your ride.”

      “No, just drive! I’m in a big hurry!”

      The guard was now running. He was gesticulating wildly. He didn’t look angry, just somewhat annoyed, because Arthur wasn’t responding.

      Then the taxi drove off. The thrust from the electric drive pushed him into the soft cushions of the backrest.

      “Please enjoy your ride, Arthur Eigenbrod. I will wake you five minutes before arrival.”

      He’d done it. Arthur felt all the fear drain out of him. Here on the outside, the Group couldn’t get its claws in him anymore, if he could trust Sol’s information. His muscles relaxed, and tears started rolling down his cheeks from happiness.
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            January 18, 2077, Paris

          

        

      

    

    
      Arthur hurried past the baggage claim carousel toward the exit. He didn’t need to wait. Everything he had taken with him on his flight home fit in the plastic shopping bag that he was carrying. At the Moscow airport, he had bought a new shirt, new underwear, and a new coat, knowing it would also be cold in Paris in January. The sliding door opened in front of him. He had to force his way through the crush of people and then needed to quickly find the way to the Metro.

      Then he heard his name. It was his wife’s voice—she had come to pick him up? What a surprise! And then, there she was. “Arthur, it’s so good to see you again,” she called.

      She gave him a long hug. Then they walked hand in hand to their car. Arthur wiped tears from his eyes, momentarily unable to reply.

      “I couldn’t stop myself. I just had to pick you up today. You wrote me such strange messages.”

      “I did?”

      “Yes, you wrote that you loved me. You never do that. It was clear to me that something bad must’ve happened. So, what’s going on? Where’s your luggage? Did the airline lose it again?”

      Arthur wasn’t about to tell her that the messages hadn’t come from him. It was true, of course, that he loved his wife, there was no question of that. But his phone was still somewhere in Akademgorodok. He would have to cancel his cell plan and get a new phone.

      “It’s a long story,” he said. “I think I’d rather tell it to you tonight, over a bottle of wine, okay? Can you wait that long?”

      “Of course, dear,” his wife replied. “You want me to drop you off at the office, then?”

      “What’s today? Monday?”

      “Yes.”

      “That would be very nice of you,” he said. “I’ve got a call I’ve got to make.”
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        * * *

      

      Arthur slipped straight into his office. He didn’t want to get trapped in any pointless discussions with his boss today—only this one phone call that he wouldn’t be able to get out of his mind until it was done. Then he’d go home, have some wine with his wife, and go to sleep for a long time.

      First, he quickly scanned through his emails. There were a few queries from colleagues, but nothing that he needed to reply to right away. Then he looked for Amy’s number on his computer. He didn’t have his phone anymore, but luckily, he had saved all its data on his computer. He dialed the number, turned on the speakerphone, and leaned back in his chair.

      It rang. Then he heard a sleepy voice. “Hello?”

      “It’s me, Arthur,” he said.

      “How’s my son?” Amy didn’t complain about being called in the middle of the night. She immediately knew what the call was about. He was impressed.

      “I’ve got good news,” he said. “Sol is doing fine. He told me to tell you he loves you.”

      “What? You actually saw him? I’m so relieved. This is great!” Her voice suddenly sounded somewhat muffled. Was Amy crying? “It’s really wonderful. Unbelievable news, thank you so much.”

      “It... was my pleasure,” he said. That was a lie. The search had nearly cost him his life. But he could hear how happy Amy was to get his news.

      “Where is he? When can I see him?” she asked.

      “Unfortunately, I can’t tell you that. It could put him in a lot of danger if anyone learned where he is.”

      “Then don’t tell me anything more. All I want is for him to be safe. The main thing is he’s doing well. I trust you.”

      “And about why, you don’t really need to worry, Amy. He had never really believed that Marchenko was his father. He was very grateful to the two of you.”

      “That’s good to hear.”

      “To answer your other question—it’ll probably be at least a year before you can see him again. His work is vital, I can tell you that much.”

      “Okay. I managed to go two years without seeing him when he was just a baby. I’ll be able to survive another year now. The main thing is that he’s all right.”

      “He was sorry that he couldn’t say goodbye, but that also would’ve made things too dangerous for him,” Arthur said.

      “Okay, I understand. Does this affect your story too?”

      “I’m afraid so. My boss won’t be happy about it, but at least right now it’d be too dangerous for some people to publish it. I’ll just keep it until Sol returns.”

      “Thank you for thinking of other people’s safety, Arthur. You’re a good man.”

      “Oh, thank you. I hope so. And I hope you’ll be able to go back to sleep.”

      “No, Arthur, I think that is quite out of the question now, but it doesn’t bother me in the slightest. Thank you so much for your call. If you are ever in Japan again, you have an open invitation to come and visit me.”

      “Thank you, Amy.”

      He ended the call. It was time to go home.
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        * * *

      

      He was about to switch off his computer when he saw he had just received a new email. The entire window wasn’t visible on the screen, so he couldn’t see who the message was from. But he had a feeling that maybe he should check what it was. His bed could wait a few minutes longer.

      The email was from Russia, but Valentina was not the sender.

      

      Dear Mr. Eigenbrod! Due to your hasty departure, I unfortunately did not have the opportunity to meet you. That was very unfortunate, because I had heard so many good things about you. You appear to be a very talented journalist. I would have very much liked to talk with you about a few of our most recent developments. My company thrives on responding to the changing needs of our customers promptly, so I spend quite a lot of time on this type of communication. My daughter told me that she might have offended you with her sometimes-impetuous behavior. I regret that as much as Valentina if that is the case. If you would like to take another trip to our beautiful country, we would love to be your official host. In late spring, when the forests are no longer damp and the summer heat is still far away would be the best time of year. If you are interested, maybe we could even go hunting together. We might even meet the Russian President, with whom I share some hunting land. I would also be happy to introduce you to the heads of my laboratories, if you are interested in learning more about the science and technology that we are working on. As you have maybe already discovered, we are among the best in the world in some areas—and maybe even significantly beyond everyone else in others. You see, I feel the need to give you a good and rich impression of my beautiful country and my company. If I can help you in any way, please let me know. Regards, Nikolai Shostakovich

      

      Arthur read the message a second and then a third time. The company was trying to win him over, that much was clear to him. He wondered, however, why there hadn’t been any threats—was he supposed to imagine Shostakovich as a model head of a company, who only had in mind what was best for his employees? And that Valentina was the beast, who was responsible for all the dirty deeds? He didn’t know what to think. He couldn’t and didn’t want to understand the relationships in their family. Arthur tapped on the delete command, and the email disappeared into the recycle bin.
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        * * *

      

      It took the comfortable sofa in his living room, a bottle and a half of wine, and three hours to tell his wife the story of his long weekend. She asked him smart, probing questions that made some of the events clearer to him. And she reacted with utter disgust at the unscrupulous behavior of Valentina. When he came to Saturday, the 16th, and explained that he was already Valentina’s prisoner and all his technology had been taken away from him, she picked up her phone.

      “This is the message that you sent me.”

      Arthur looked at the screen. His name was there as the sender, but that was easy enough to fake.

      

      I’m sorry, but the story here is so compelling that I’ve got to stay at least one more day. Don’t be mad at me. I love you.

      

      “It’s a surprisingly nice message,” his wife said, “especially that last sentence.”

      “If I had dictated the text to Valentina, I would’ve used exactly those words,” he said. “But I was only told that a message was sent to you.”

      “Don’t you think it wasn’t very smart of Valentina to write so sentimentally when you usually don’t write that way? She had your phone and could’ve checked your past texts,” his wife said.

      “That’s true,” he said. “Marchenko was the one who told me about the message. Maybe he wrote it. Of course, he couldn’t give you any indication of my true fate. But maybe it was an attempt to warn you.”

      “It did make me feel worried rather than feel reassured. I was afraid something wasn’t right with your health.”

      “My health?”

      “Your doctor called me on Friday. He warned me you can’t keep going on the way you have been. Your blood levels aren’t good.”

      “That’s nice of him to give you the message. Why did he tell you that?”

      “He said he’d also tried to tell you, but you didn’t want to listen to him.”

      Arthur nodded. The doctor wasn’t mistaken. He hated these constant warnings from his doctor.

      “Getting back to Akademgorodok. After the little get-together in the programming lab, I was picked up by Maria, the woman who looked like Yevgeniya, Irina, and the PR woman.”

      “You remembered all their names. I guess you must’ve liked them,” his wife said.

      “They weren’t unattractive. But mostly it was fascinating how similar they all were, really almost like identical twins.”

      “Do you think Shostakovich is performing cloning experiments in his labs?”

      “That would be completely illegal.”

      “Like that would stop him.”

      “I was thinking that maybe they’d all had the same plastic surgery,” Arthur said.

      “But wasn’t Maria an assistant? What assistant could afford surgery like that?”

      “You’re right. I should fly out there again and do more research. It’d be a sensational story, if I could prove it.”

      “Don’t you dare!” his wife said, smiling and stroking his knee.

      Arthur came to Sunday in his story, the night when he found his way out of the labyrinth, thanks to Sol’s help. His wife followed his words, mesmerized, until he’d made it to the airport in the taxi.

      “The second message came sometime around then, I think,” she said.

      She scrolled down the screen and showed him. Again, he was the sender. The contents were short and sweet—he was sharing his arrival time in Paris with her and wrote at the end, “I love you.” This time he’d even added, “Yours, Arthur.”

      “That’s when I decided I had to go to the airport,” his wife said. “It was clear to me that you had to be close to death.”

      “Actually, at that moment I had just escaped from it,” Arthur said, going over the events again in his mind. “The message went out shortly after I’d bought my ticket to Paris.”

      “Someone must’ve been watching you very closely.”

      “Looks like that to me, too.”

      “I hope you do me the favor of never going to Russia again, as long as I live,” his wife said.

      “Actually, an invitation from Shostakovich came by email a little while ago. No joke.”

      “What? That’s bold.”

      “I don’t know what it is. It sounded sincere.”

      His wife raised her eyebrows. “You’re not seriously considering it, are you?”

      He shook his head. “Let’s go to bed,” he said.

      They undressed, brushed their teeth, and got in bed. Then they made love, very slowly and passionately.
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        * * *

      

      “I love you,” Arthur said.

      “I love you too.”
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            Author's Note

          

        

      

    

    
      Dear readers,

      I am very pleased that I could once again escort you into the vastness of our solar system, and I hope Jupiter resolved many of the questions that remained unanswered after Return to Enceladus. The book also forms a bridge to the Proxima series and the stand-alone volumes The Hole and Silent Sun.

      Even without a crewed spaceship orbiting it, Jupiter is a fascinating world. We are lucky to have the space probe Juno in its orbit, sending us beautiful pictures every other month. In 2022, ESA plans to launch JUICE (the Jupiter Icy Moon Explorer), while NASA will send Europa Clipper three years later. Both missions will explore the icy worlds that orbit the giant planet—and may even harbor life! I’m really excited.

      The first human-crewed mission will—unquestionably—take a few more years. There are no current plans for such a mission, but this might change rapidly if either JUICE or Europa Clipper begins making important discoveries. My next virtual mission into our solar system will go to Venus. Clouds of Venus tells you the fascinating story of Earth’s younger and much hotter sister planet. You can pre-order it here:

      hard-sf.com/links/1272801

      I will gladly inform you about any future publications if you register at hard-sf.com/subscribe. You will also receive the colorful PDF version of The Guided Tour to Jupiter. As usual, you can read the text below.

      Before you flip ahead, I have one more request: If you liked the book, please give it a review. All you need to do is use this link:

      hard-sf.com/links/1115975

      Happy reading!

      Yours,

      Brandon Q. Morris
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      The Death of the Universe
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      For many billions of years, humans—having conquered the curse of aging—spread throughout the entire Milky Way. They are able to live all their dreams, but to their great disappointment, no other intelligent species has ever been encountered. Now, humanity itself is on the brink of extinction because the universe is dying a protracted yet inevitable death.

      They have only one hope: The ‘Rescue Project’ was designed to feed the black hole in the center of the galaxy until it becomes a quasar, delivering much-needed energy to humankind during its last breaths. But then something happens that no one ever expected—and humanity is forced to look at itself and its existence in an entirely new way.

      3.99 $ – hard-sf.com/links/835415

      

  




The Death of the Universe: Ghost Kingdom
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      For many billions of years, humans—having conquered the curse of aging—spread throughout the entire Milky Way. They are able to live all their dreams, but to their great disappointment, no other intelligent species has ever been encountered. Now, humanity itself is on the brink of extinction because the universe is dying a protracted yet inevitable death.

      They have only one hope: The ‘Rescue Project’ was designed to feed the black hole in the center of the galaxy until it becomes a quasar, delivering much-needed energy to humankind during its last breaths. But then something happens that no one ever expected—and humanity is forced to look at itself and its existence in an entirely new way.

      3.99 $ – hard-sf.com/links/991276

      

  




The Death of the Universe: Rebirth
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      In the 1980s, physicists at a lab in the Soviet Union find traces of strange data in the cosmic background radiation. Because powerful forces in the military believe these findings can be turned into a weapon for use in the cold war, the information gleaned by the physicists is kept under strictest secrecy.

      The scientists are limited to primitive 1980s’ technology, but what they find has roots in much, much older times. They finally try an experiment that they hope will win the world over for communism.

      But will they be able to maintain control over an enormous power that has its own, dangerous plans?

      3.99 $ – hard-sf.com/links/1060781

      

  




The Enceladus Mission (Ice Moon 1)
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      In the year 2031, a robot probe detects traces of biological activity on Enceladus, one of Saturn’s moons. This sensational discovery shows that there is indeed evidence of extraterrestrial life. Fifteen years later, a hurriedly built spacecraft sets out on the long journey to the ringed planet and its moon.

      The international crew is not just facing a difficult twenty-seven months: if the spacecraft manages to make it to Enceladus without incident it must use a drillship to penetrate the kilometer-thick sheet of ice that entombs the moon. If life does indeed exist on Enceladus, it could only be at the bottom of the salty, ice covered ocean, which formed billions of years ago.

      However, shortly after takeoff disaster strikes the mission, and the chances of the crew making it to Enceladus, let alone back home, look grim.

      2.99 $ – hard-sf.com/links/526999

      

  




The Titan Probe (Ice Moon 2)

      
        
          
            [image: ]
          
        

      

      In 2005, the robotic probe “Huygens” lands on Saturn’s moon Titan. 40 years later, a radio telescope receives signals from the far away moon that can only come from the long forgotten lander.

      At the same time, an expedition returns from neighbouring moon Enceladus. The crew lands on Titan and finds a dangerous secret that risks their return to Earth. Meanwhile, on Enceladus a deathly race has started that nobody thought was possible. And its outcome can only be decided by the

      astronauts that are stuck on Titan.

      3.99 $ – hard-sf.com/links/527000

      

  




The Io Encounter (Ice Moon 3)
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      Jupiter’s moon Io has an extremely hostile environment. There are hot lava streams, seas of boiling sulfur, and frequent volcanic eruptions straight from Dante’s Inferno, in addition to constant radiation bombardment and a surface temperature hovering at minus 180 degrees Celsius.

      Is it really home to a great danger that threatens all of humanity? That’s what a surprise message from the life form discovered on Enceladus seems to indicate.

      The crew of ILSE, the International Life Search Expedition, finally on their longed-for return to Earth, reluctantly chooses to accept a diversion to Io, only to discover that an enemy from within is about to destroy all their hopes of ever going home.

      3.99 $ – hard-sf.com/links/527008

      

  




Return to Enceladus (Ice Moon 4)
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      Russian billionaire Nikolai Shostakovitch makes an offer to the former crew of the spaceship ILSE. He will finance a return voyage to the icy moon Enceladus. The offer is too good to refuse—the expedition would give them the unique opportunity to recover the body of their doctor, Dimitri Marchenko.

      Everyone on board knows that their benefactor acts out of purely personal motivations… but the true interests of the tycoon and the dangers that he conjures up are beyond anyone’s imagination.

      3.99 € – hard-sf.com/links/527011

      

  




Ice Moon – The Boxset
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      All four bestselling books of the Ice Moon series are now offered as a set, available only in e-book format.

      The Enceladus Mission: Is there really life on Saturn's moon Enceladus? ILSE, the International Life Search Expedition, makes its way to the icy world where an underground ocean is suspected to be home to primitive life forms.

      The Titan Probe: An old robotic NASA probe mysteriously awakens on the methane moon of Titan. The ILSE crew tries to solve the riddle—and discovers a dangerous secret.

      The Io Encounter: Finally bound for Earth, ILSE makes it as far as Jupiter when the crew receives a startling message. The volcanic moon Io may harbor a looming threat that could wipe out Earth as we know it.

      Return to Enceladus: The crew gets an offer to go back to Enceladus. Their mission—to recover the body of Dr. Marchenko, left for dead on the original expedition. Not everyone is working toward the same goal. Could it be their unwanted crew member?

      9.99 $ – hard-sf.com/links/780838

      

  




Proxima Rising
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      Late in the 21st century, Earth receives what looks like an urgent plea for help from planet Proxima Centauri b in the closest star system to the Sun. Astrophysicists suspect a massive solar flare is about to destroy this heretofore-unknown civilization. Earth’s space programs are unequipped to help, but an unscrupulous Russian billionaire launches a secret and highly-specialized spaceship to Proxima b, over four light-years away. The unusual crew faces a Herculean task—should they survive the journey. No one knows what to expect from this alien planet.

      3.99 $ – hard-sf.com/links/610690

      

  




Proxima Dying
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      An intelligent robot and two young people explore Proxima Centauri b, the planet orbiting our nearest star, Proxima Centauri. Their ideas about the mission quickly prove grossly naive as they venture about on this planet of extremes.

      Where are the senders of the call for help that lured them here? They find no one and no traces on the daylight side, so they place their hopes upon an expedition into the eternal ice on Proxima b's dark side. They not only face everlasting night, the team encounters grave dangers. A fateful decision will change the planet forever.

      3.99 $ – hard-sf.com/links/652197

      

  




Proxima Dreaming
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      Alone and desperate, Eve sits in the control center of an alien structure. She has lost the other members of the team sent to explore exoplanet Proxima Centauri b. By mistake she has triggered a disastrous process that threatens to obliterate the planet. Just as Eve fears her best option may be a quick death, a nearby alien life form awakens from a very long sleep. It has only one task: to find and neutralize the destructive intruder from a faraway place.

      3.99 $ – hard-sf.com/links/705470

      

  




The Hole
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      A mysterious object threatens to destroy our solar system. The survival of humankind is at risk, but nobody takes the warning of young astrophysicist Maribel Pedreira seriously. At the same time, an exiled crew of outcasts mines for rare minerals on a lone asteroid.

      When other scientists finally acknowledge Pedreira’s alarming discovery, it becomes clear that these outcasts are the only ones who may be able to save our world, knowing that The Hole hurtles inexorably toward the sun.

      3.99 $ – hard-sf.com/links/527017

      

  




Silent Sun
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      Is our sun behaving differently from other stars? When an amateur astronomer discovers something strange on telescopic solar pictures, an explanation must be found. Is it merely artefact? Or has he found something totally unexpected?

      An expert international crew is hastily assembled, a spaceship is speedily repurposed, and the foursome is sent on the ride of their lives. What challenges will they face on this spur-of-the-moment mission to our central star?

      What awaits all of them is critical, not only for understanding the past, but even more so for the future of life on Earth.

      3.99 $ – hard-sf.com/links/527020

      

  




The Rift
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      There is a huge, bold black streak in the sky. Branches appear out of nowhere over North America, Southern Europe, and Central Africa. People who live beneath The Rift can see it. But scientists worldwide are distressed—their equipment cannot pick up any type of signal from it.

      The rift appears to consist of nothing. Literally. Nothing. Nada. Niente. Most people are curious but not overly concerned. The phenomenon seems to pose no danger. It is just there.

      Then something jolts the most hardened naysayers, and surpasses the worst nightmares of the world’s greatest scientists—and rocks their understanding of the universe.

      3.99 $ – hard-sf.com/links/534368

      

  




The Triton Disaster
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      Nick Abrahams still holds the official world record for the number of space launches, but he’s bored stiff with his job hosting space tours. Only when his wife leaves him, however, does he try to change his life.

      He accepts a tempting offer from a Russian billionaire. In exchange for making a simple repair on Neptune’s moon Triton, he will return to Earth a multi-millionaire, enabling him to achieve his ‘impossible dream’ of buying his own California vineyard.

      The fact that Nick must travel alone during the four-year roundtrip doesn’t bother him at all, as he doesn’t particularly like people anyway. Once en route he learns his new boss left out some critical details in his job description—details that could cost him his life, and humankind its existence...

      3.99 $ – hard-sf.com/links/1086200

      

  




Mars Nation 1
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      NASA finally made it. The very first human has just set foot on the surface of our neighbor planet. This is the start of a long research expedition that sent four scientists into space.

      But the four astronauts of the NASA crew are not the only ones with this destination. The privately financed ‘Mars for Everyone’ initiative has also targeted the Red Planet. Twenty men and women have been selected to live there and establish the first extraterrestrial settlement.

      Challenges arise even before they reach Mars orbit. The MfE spaceship Santa Maria is damaged along the way. Only the four NASA astronauts can intervene and try to save their lives.

      No one anticipates the impending catastrophe that threatens their very existence—not to speak of the daily hurdles that an extended stay on an alien planet sets before them. On Mars, a struggle begins for limited resources, human cooperation, and just plain survival.

      3.99 $ – hard-sf.com/links/762824

      

  




Mars Nation 2
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      A woman presumed dead fights her way through the hostile deserts of Mars. With her help, the NASA astronauts orphaned on the Red Planet hope to be able to solve their very worst problem. But their hopes are shattered when an unexpected menace arises and threatens to destroy everything the remnant of humanity has built on the planet. They need a miracle—or a ghost from the past whose true intentions are unknown.

      Mars Nation 2 continues the story of the last representatives of Earth, who have found asylum on our neighboring planet, hoping to build a future in this alien world.

      3.99 $ – hard-sf.com/links/790047

      

  




Mars Nation 3
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      Does the secret of Mars lurk beneath the surface of its south pole? A lone astronaut searches for clues about the earlier inhabitants of the Red Planet. Meanwhile, Rick Summers, having assumed the office of Mars City's Administrator by deceit and manipulation, tries to unify the people on Mars with the weapons under his control. Then Summers stumbles upon so powerful an evil that even he has no means to overcome it.

      3.99 $ – hard-sf.com/links/818245
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            The Guided Tour to Jupiter

          

        

      

    

    
      The fifth planet is as large as a planet can get. It is fascinating not just for its size and gigantic storms, but also for its mysterious moons.

      A visit to Jupiter is an adventure, even in terms of just getting there. After passing through 5,000 kilometers of the planet’s dense atmosphere (on Earth you would already have passed into its core), there is still no solid surface waiting for you—the pressure, which would now be at around 10 Earth atmospheres, simply continues to rise. If you were to stop here for a short break, you wouldn’t want to unfasten your safety belt. Powerful storms would be shaking and rattling your spaceship. Lightning, much bigger and stronger than on Earth, would be flashing through the hydrogen and methane atmosphere.

      There would be rain, and if you were to catch and analyze the precipitation, you’d be surprised to find that it’s made up of water. But even if the layer of clouds above you parted, you still wouldn’t have a clear view of the sun, because above that cloud layer there are even more layers of clouds made of ammonium hydrosulfide and ammonia crystals. Despite the perpetual shade, it’s hot here. The thermometer shows that it's above 150 °C.

      As the largest planet of our solar system, Jupiter has been identified since antiquity. Its unique feature, the Great Red Spot, has been known to astronomers ever since the first telescopes. An amazing 1320 Earths would fit inside a sphere of Jupiter’s size, even though Jupiter weighs only 318 times more than the Earth. This is because the giant planet is made up of almost entirely gas, the composition of which is a good match to that of the solar system’s protoplanetary disk.

      The mass fractions are approximately 75 percent hydrogen and 24 percent helium, with traces of heavier elements making up the small remainder. Jupiter is 2.5 times heavier than all other planets combined. Therefore, it can nearly hold its own against the sun, despite Jupiter’s diameter being only one-tenth of the sun’s, and having only one-thousandth the sun’s mass.

      The Jupiter-Sun barycenter—defined as the center of mass about which two space bodies orbit—is just above the surface of the sun. The barycenter for the Earth-Moon system, as an interesting sideline, is in the interior of the Earth.

      Jupiter’s average distance from the sun is 778 million kilometers, which is approximately five AUs (astronomical units). The distance from Jupiter to the Earth is between 588 and 968 million kilometers, depending on where the two planets are on their orbits. So, if you plan on taking a trip there, you’d better calculate your trajectory carefully. For one orbit around the sun, the gas giant needs almost 12 years... that is, 11 Earth years plus 315 days.

      Despite its size, it’s no slouch. Of all the planets in the solar system, it revolves the fastest about its axis. It only takes 10 hours for one revolution. As a gas planet, it is subjected to differential rotation similar to that of the sun. That is, individual layers rotate at different speeds. For example, Jupiter’s equator takes five minutes fewer for one revolution than the significantly flattened polar regions.

      

  




Jupiter doesn’t get any bigger

      The planet, which has a diameter of 143,000 kilometers, is very close to the maximum dimensions that a planet could ever achieve. Calculations show that with more mass, Jupiter would shrink due to the increase in its gravitational force. This process would start at approximately 500 Earth masses (1.6 Jupiter masses). The pressure in the interior of Jupiter would steadily increase, until at approximately 50 Jupiter masses, fusion processes would start that would transform the planet into a star known as a brown dwarf.

      But even without nuclear fusion, Jupiter produces somewhat more heat than it receives from solar irradiation. It is gradually contracting under its own gravitational force, and this process generates heat. Every year its diameter is shrinking by approximately two centimeters. When it formed, Jupiter’s diameter was likely twice what it is today.

      

  




Jupiter’s composition

      A visitor to Jupiter would see the outermost layers of the atmosphere. This is where the different colored bands are, which appear in hues of white, red, orange, brown, yellow, and blue. The color tones extend like lines of latitude, stacked in the east-west direction around the planet. The lighter areas are called zones, and the darker areas are called belts. In the zones, which are cooler and denser than the belts, gases are rising from lower-lying layers. Ammonia ice crystals probably give them their light coloring. Where the colors come from in the belts, however, is not yet known—phosphorus, sulfur, or various hydrocarbons might cause them.

      The bands are moving at different speeds and in opposing directions around the planet. Between them there are so-called jets that carry exceptionally high wind speeds. These also often produce turbulence that can grow into vortices. The banded structure breaks up as it approaches the poles, and the poles usually have areas of especially pronounced storms.

      But all this forms only a relatively thin atmospheric layer that averages 50-kilometers thick. Below this layer it is thought that there is a thin layer of water clouds, where strong lightning flashes have been detected. This lightning can be thousands of times stronger than the lightning on Earth.

      In the outer regions there is raindrop-like precipitation made of the two lightest noble gases, helium and neon. This precipitation gradually falls downward to deeper and deeper depths. There might even be rain showers of diamonds here. With increasing depth, the pressure and temperature increase. Otherwise, not much changes. The definition of a surface—i.e., where the atmosphere begins—is, therefore, purely arbitrary. The ‘zero level’ has thus been set at the area where the pressure is equal to the pressure at the Earth’s surface, namely 1 bar. This zero level is at a radius of 71,492 kilometers, and the temperature there is minus 108 °C.

      Starting at a depth of approximately 1,000 kilometers below the zero level, the primary constituent of Jupiter is liquid hydrogen. Strictly speaking, it is in a supercritical fluid state, a state in which a substance loses its internal friction. Starting at a pressure of a few hundred gigapascals—which corresponds to a pressure a million times stronger than the pressure at the Earth’s surface—and temperatures greater than 10,000 degrees, hydrogen becomes electrically conductive, and then it is referred to as ‘metallic.’ It is hardly comparable to a conventional metal, because the hydrogen remains in a supercritical fluid state there. The layers where the hydrogen is metallic begin around a depth of 16,000 kilometers.

      Toward the core the temperature increases to approximately 36,000 degrees, and the pressure is at 3,000 to 4,500 gigapascal. It is also thought that the gas planet Jupiter has a solid rocky core with a mass equivalent to 12 to 45 times Earth’s mass, which would have been heavy enough during its creation to collect gas from its surroundings.

      Currently there is uncertainty about the composition of the core. Even its existence cannot be proven with certainty using current measurements—it is merely suggested from the theories of gas planet formation. It might even have disappeared during Jupiter’s lifetime, meaning the hot, metallic hydrogen surrounding and rotating around the core might have dissolved the rocky constituents and carried them away to other parts of the planet.

      

  




The big storms

      Even by looking at Jupiter through a telescope, it can be seen that the atmosphere is organized into bands that wrap around the planet (see above). Researchers do not yet agree on whether these bands only relate to the atmosphere or are caused by patterns of movements in the more solid, underlying mantle. Where these patterns of circulation meet, gigantic storms are formed. The storms originate like on Earth from rising water vapor, which condenses into large clouds up to 1,000 kilometers across. The strong air currents charge the atmosphere and produce lightning that flashes into the depths at intensities up to 1,000 times stronger than on Earth. The majority of Jupiter’s storms are short-lived. They usually last only a few days.

      Different than vortices, structures called cyclonic or anticyclonic storms, depending on their direction of rotation, can last several centuries, and are produced from an approximately 70-year-long climate cycle. The most well-known example of this kind of storm is the Great Red Spot, which is about twice as wide as the Earth. This powerful storm extends to a depth of about 300 kilometers. The roots of the storm are thus 50 to 100 times deeper than the Earth’s oceans, and at that depth it is also significantly warmer than at the surface.

      This also explains the force with which the wind blows. Wind forms due to temperature differences, and the heat at the base of the storm is the driving force. How long will it last? It has been observed continuously by humans since 1830. It has probably already existed for more than 350 years. In the 19th century it was significantly larger than two Earth diameters. But in recent times it appears to be shrinking, as measurements show. When the Voyager probe flew by Jupiter on its way to Saturn in 1979, it measured almost exactly two Earth diameters. Since then, the width of its oval has decreased by a third and its height by an eighth.

      The Great Red Spot is certainly not the only storm on Jupiter. There is another example that, since 2006, has also assumed a reddish color. Researchers don’t know what substance is responsible for the coloring. Suspects include organic molecules, or phosphorus, or sulfur compounds. However, the Great Red Spot seems to be at a somewhat higher altitude than this other storm.

      Another difference in comparison with Earth is the dominance of anticyclonic storms. More than nine out of ten storms with dimensions greater than 1,000 kilometers rotate on Jupiter at wind speeds of several hundred kilometers per hour against the planet’s direction of rotation. These anticyclonic storms are simultaneously high-pressure centers—in contrast, the cyclonic storms on Earth are areas of low pressure. Most cyclonic storms are not as stable as the Great Red Spot, and dissipate after two or three years. No storms have been observed near the equator. Viewed in terms of height, the storms are relatively flat. They extend barely more than 500 kilometers into the atmosphere.

      

  




Jupiter’s magnetic field

      Just like the northern lights on Earth point toward the existence of a protective magnetic field, Jupiter also has polar aurorae—but on a much larger scale. Jupiter’s magnetic field is 10 to 20 times stronger than Earth’s, and at 400 to 1,400 microtesla, it is the strongest field of all the planets in our solar system. The exact mechanism that produces the aurorae is unclear, but the high rotational speed (one day is only ten hours long) and the metallic hydrogen in the mantle appear to play important roles. Whenever conductive materials move quickly, magnetic fields are induced—and Jupiter is holding a whole lot of metallic (conductive) hydrogen.

      At the planet’s poles (the magnetic north pole is located close to the geographic south pole), this produces the impressive spectacle of an aurora—the magnetic field even captures particles from Jupiter’s volcanic moon, Io. The electrical currents induced in the atmosphere by the magnetic field also contribute to the action by generating super lightning flashes that are many times stronger than those on Earth. You can even hear the interaction of the solar wind with Jupiter’s magnetic field in the form of ‘Jupiter bursts’ on Earth if you have a good short-wave radio.

      For visitors, the strength of the magnetic field has a disadvantage, since it captures all the charged particles from the solar wind, accelerates them, and bombards anything within its area with these accelerated charged particles. It also induces undesired electrical currents. On the Galileo probe, which orbited Jupiter between 1995 and 2003, the strong magnetic field produced some electrical arcing between rotating and non-rotating parts, which led to data losses during three orbits, and it increased the error rate of the gyroscopes which were supposed to stabilize the probe.

      

  




Jupiter’s rings

      Yes, Jupiter also has a ring system, but it has a much more modest appearance than Saturn’s. It consists largely of dust and has four components: a dense, inner torus; the relatively bright but thin main ring called a halo ring; and two dense but difficult to detect outer rings.

      The ring system accrues material from the small rocky moons Adrastea, Metis, Thebe, and Amalthea, which are subjected to a continuous bombardment of meteorites. The weak gravity of these moons cannot hold onto the dust that is kicked up by these meteorite impacts, so the dust ends up in the rings. These dust particles are moving in a spiral-shaped path toward Jupiter. After approximately 100,000 years, most of the dust will have been absorbed by Jupiter. In the long run, the rings will disappear, because the small moons will run out of material to feed them. The total weight of the ring system might be between 100 million and 10 billion tons. The upper limit corresponds approximately to the mass of Mars’s moon Phobos.

      

  




Jupiter’s moons

      Jupiter has a whole flock of little lambs that orbit it at different distances. Astronomers have identified 79 moons. Most of them, however, are very small objects that Jupiter probably captured from the asteroid belt. As a result, Jupiter has the most moons of all the planets in our solar system. The four ‘Galilean’ moons, however, are the dominant component of Jupiter’s moon system. They were discovered by Galileo Galilei in 1610. They are spherical and would be considered dwarf planets if they orbited the sun by themselves.

      The remaining 75 moons contribute only 0.003% to the total mass of the moon system. Only a few of them behave ‘normally’ (like the Galilean moons). That is, they orbit the planet in the same plane and direction of rotation. The others orbit ‘the wrong way around,’ have very eccentric orbits, or orbit around Jupiter at an oblique angle to the ecliptic. They were probably not formed with the planet but were instead captured by Jupiter at a later time. The majority of the most recently discovered members of this moon system are still unnamed.

      The inner moons that I named above and that feed material to the three rings have relatively close orbits. They are composed of rock, with diameters between 20 and 131 kilometers. Amalthea, at least, appears to be a captured runaway moon. In any case, its composition points to it having been formed somewhere other than its current location.

      The smaller moons can be classified into specific groups, according to how their members came into Jupiter’s possession. The Himalia Group (five moons), for instance, are thought to have been created when an asteroid wandered out of the asteroid belt and broke apart. The Carme Group (twelve moons) might have been created from a D-type asteroid, which formed a long time ago in the Kuiper belt.

      The outermost moon is S/2003 J 2. Its diameter is approximately two kilometers, and it orbits at a distance of almost 0.2 AU. It needs 981 days for one orbit. Currently, however, astronomers have lost sight of it.

      Current theory holds that orbits up to a distance of 0.35 AU could be stable. Thus, even more Jupiter moons may be discovered in the coming years.

      Jupiter, during the years it was known to have 67 moons, had long been our solar system’s record holder for the most moons. Then in 2018, a team of astronomers identified twelve more, increasing the total to 79. The researchers had first discovered the new moons in 2017, while they were looking for objects at the outermost edge of the solar system. “Jupiter happened to be in our way,” explains team leader Scott S. Sheppard from the Carnegie Institution for Science. Confirmation that the new objects actually had an orbit around Jupiter took a year. (In 2019 Sheppard discovered 20 new moons around Saturn, knocking Jupiter out of its first-place position, for the first time in a long time. Stay tuned for further discoveries.)

      Nine of the new moons form a small cluster that revolves around Jupiter on orbits opposite its rotation, that is, they have retrograde orbits, and with an orbital period of two Earth years. It is thought that they are fragments from three larger objects that were destroyed by a collision.

      Two of the new moons are part of an inner group with prograde orbits. These are also thought to have once been fragments of a larger moon. Their orbital period is less than one Earth year.

      The twelfth moon is an anomaly. It orbits Jupiter on a prograde orbit that crosses the orbits of the retrograde moons. Thus, it is repeatedly throwing itself into oncoming traffic. Researchers say it is in a highly unstable orbit that will lead to more collisions eventually. They think that the lone moon is the remnant of another moon, from which the other retrograde moons were produced from earlier collisions. The lone moon, which has a diameter of only about one kilometer, was given the name ‘Valetudo,’ after the great-grandchild of Jupiter and the goddess of health and hygiene.

      

  




Io, the volcanic moon

      With a diameter of a good 3,600 kilometers, Io is the fourth-largest moon in our solar system. Most significantly, however, it is the celestial object with the greatest amount of volcanic activity, with more than 400 active volcanoes—relative to size, that’s even more than Venus. The reason Io is so active is because of its close proximity to Jupiter. Jupiter’s tidal forces push and pull Io so forcefully that the moon’s diameter changes by up to 100 meters depending on its position relative to Jupiter. The resulting frictional forces generate enormous temperatures within the moon, which means that a large portion of its mantle is fluid.

      Io’s basic structure is similar to Earth’s moon, consisting of a solid, metallic core with a mantle made from magnesium-rich silicates above it. Approximately 10 to 20 percent of the mantle appears to be fluid. Measurements have shown that there is a giant magma ocean approximately 50 kilometers below the surface, which feeds the volcanic activity. This activity can be seen from a distance, even from Earth. Instead of large impact craters like on other celestial bodies that lack significant atmospheres, Io’s dominant features are smooth basalt plains made from re-melted rock, high mountain ranges folded by tectonic activity, large volcanic cones, and extensive lava flows.

      Io doesn’t have a warm, inviting look, but it is exceptionally colorful with its tones of yellow, green, and orange. These colors are from deposits of various sulfur compounds and from frozen sulfur dioxide, which the volcanoes have ejected in the form of giant clouds visible from space. The thin atmosphere also consists primarily of sulfur dioxide. If Io ever had water, it would have been swept away in its infancy by Jupiter’s gravity. The mountain ranges on Io are, on average, 6,000 meters high. Boösaule Montes is the record holder with a peak of 17,500 meters. Io’s mountains were formed similar to the Alps by giant recumbent folds of parts of the crust exposed to enormous amounts of stress.

      In 2015, researchers were able to directly observe waves of hot lava on the volcanically active Io for the first time, thanks to the ice moon, Europa, which—from the viewpoint of Earth—passed in front of Io. The event, called an occultation, only lasted for ten seconds and took place on March 8, 2015. It was observed using the Large Binocular Telescope at the Mount Graham International Observatory in southeastern Arizona. Europa, which is covered by ice, reflects only small amounts of light in the infrared range (heat). Therefore, when it passed in front of Io, it provided a good opportunity to be able to detect Io’s strong thermal emissions.

      In particular, researchers were interested in a bright area on Io. This area is called Loki Patera, a volcanic depression filled with a sulfur lava lake with a diameter greater than 200 kilometers. It covers an area greater than 21,500 square kilometers, which is larger than Lake Ontario. Astronomers had earlier noticed that its temperature changed regularly—and changing temperatures usually signify movement. But scientists could only prove this by precisely analyzing the data accumulated from the lake during the occultation.

      Two lava waves were detected, moving at a speed of approximately one kilometer per day from west to east across the lake. On the lake’s western shore, the temperature at the surface was approximately 270 Kelvin (just below 0 °C), while the temperature on the eastern shore was 330 Kelvin. According to the researchers, the lava lake must therefore be supplied from two different underground source-points.

      Because Jupiter kneads Io, thus producing frictional heat, the lava lake of Loki Patera contains molten sulfur. But if you were to stroll the shoreline, there wouldn’t be any stench because Io has almost no atmosphere.

      

  




Europa, the ocean moon

      If you need to make a stop on your trip to Jupiter, I recommend Europa, and not only due to its name. On the surface of this moon, the sixth-largest in our solar system, you’ll find something that very few known celestial bodies, other than Earth, have —an atmosphere made of oxygen. Unfortunately, the air on Europa is still too thin for you to be able to take off your helmet, as the pressure is only one billionth of the atmospheric pressure on our home planet. Also, you shouldn’t unnecessarily prolong your stay because of the moon’s strong radiation. Spending even one day there would significantly increase your risk of developing cancer.

      While our primary source of oxygen on Earth is from plants, on Europa, the strong cosmic radiation is the source. It shatters the bonds between hydrogen and oxygen in the water ice that is present in large quantities on this moon’s surface. While the lightweight hydrogen escapes the gravitational force of Europa, the oxygen remains in its atmosphere.

      Other interesting things are waiting in the interior of Europa. The core and mantle are constructed from metal and rock, similar to the Earth. Above them, however, is a layer of water ice that is up to 100-kilometers thick. The tidal forces of Jupiter heat up the moon strongly enough that part of this layer exists in the form of an underground, salty-water ocean. Researchers have long speculated whether life might have developed on Europa. The bright, strongly reflective ice layer on top appears to be relatively thin, primarily hinted at by the numerous fracture lines that cross the moon and are up to 20-kilometers wide.

      Researchers have gleaned an interesting fact from the patterns that the fractures have made. Apparently Europa’s core and mantle rotate slightly faster than its surface. The water ocean forms the separation layer between the surface and the underlying core and mantle. On the surface, Jupiter would always appear as a giant, watching from the same position (like the Earth’s moon, Europa’s surface rotates in sync with Jupiter, so the same side of Europa is always facing Jupiter), but the mantle underneath is very slowly turning away from the planet. One full revolution would take it approximately 12,000 years.

      The ice layer that covers this moon is made from frozen water, but due to the very low temperatures, between -220 degrees at the poles and -160 degrees at the equator, it is as hard as granite.

      The forces of Jupiter produce fractures and long trenches in the surface of Europa, where warm ice water can be forced upward, like magma. Lenticulae at the surface act as ice volcanoes of a sort. These round or elliptical bumps or pits enabled the warmer, ‘flowable’ ice to break through from below in the past, similar to magma chambers in the Earth’s crust. Where these irregular features accumulate, it sometimes looks as if giant ice floes have been pushed one on top of another. These areas are called ‘chaos’ by astronomers.

      Whether there are geysers on Europa, however, like those on Saturn’s Enceladus, is anything but clear. One advantage, if there are any, would be that it would provide a rather easy way to find out what’s in the ocean thought to exist under Europa’s crust. Because Europa will receive two visitors in the 2020s (the ESA probe JUICE and the NASA probe named Europa Clipper are currently scheduled to be launched in the early 2020s), interest in Europa will surely continue to grow.

      The Hubble space telescope has twice photographed something that has been interpreted as ice fountains. However, the evidence is not yet convincing, because the images are at the very limits of detection for Hubble, and the images are not consistent. The belief right now is that Europa probably also has geysers.

      A research team is now also delivering new evidence on this topic. Experts have rechecked old data that was delivered back in 2003 at the end of the Galileo mission when the probe was sent into Jupiter’s atmosphere. Galileo had approached Europa as close as 400 kilometers and measured the moon’s weak magnetic field, as well as the plasma density, that is, the number of particles in space surrounding the Galileo probe. The researchers concluded the values that were recorded could be obtained together only if a geyser had erupted from the same area that the Hubble had already identified as a possible source. During its flyby in 1997, however, Galileo didn’t view and photograph the fountains, it only detected them with its measuring instruments.

      On the Earth, the crust and upper mantle are always on the move. It’s not noticeable on a normal day, but the North American, Eurasian, and African Plates are in constant motion. Where plates meet, one pushes the other up—or down—forming mountains and other geological features. This process is called subduction. A plate that is pushed down below another one becomes molten in the Earth’s inner mantle and changes its structure.

      Jupiter’s moon, Europa, is different from our Earth, but—scientists ask—is it possible that parts of Europa’s ice crust are also in motion like the Earth’s continental plates? Researchers have studied this question using computer simulations. For the phenomenon of subduction to arise, there must be sufficient temperature differences like on Earth. On Europa, calculations show the existing temperature differences seem to be insufficient, by themselves, to produce subduction.

      However, if the ice layers have a quantity of salt that increases toward the outer edges, the relationships change. Salt has a greater density than ice and would make the outer borders heavier, so that the layers would sink more easily. Subduction would be possible under these circumstances. The salt could be brought to the surface from the cryovolcanoes that exist on Europa. Plate tectonics could also supply the ocean under the ice with fresh nutrients for any life that might exist there.

      

  




Ganymede, the giant moon

      You could argue that Ganymede is unlucky. If it orbited the sun and not Jupiter, it would easily qualify as a planet. It is significantly larger than Mercury, and it is three-fourths the size of Mars. It has the incontrovertible status of being the largest moon in our solar system.

      Even if it doesn’t look like it from the outside, Ganymede has a lot in common with the Earth. It has a core made from liquid iron that generates a magnetic field—a true exception among all the moons. Against the overpowering magnetic field of Jupiter it barely registers, but it is still three times stronger than Mercury’s magnetic field.

      Above the iron core is a mantle made of rock covered by an ice layer up to 200 kilometers thick. There may also be an ocean made of liquid water in this layer—but the evidence is not as conclusive as for the other moons of Jupiter. But there’s no doubt that the surface is largely made of water ice. Accordingly, there are also no giant mountain ranges or volcanoes.

      Impact craters on Ganymede look different than usual—there is no typical rise in the middle. Researchers think that any rise quickly disappears due to the flowing of the ice. Above the ice, the Hubble telescope discovered a very thin oxygen atmosphere, similar to Europa. Approximately one-third of the surface consists of low-lying plains with many craters. Their darker color originates from silicates and organic compounds that cover these areas.

      In contrast, the brighter regions are marked by many fractures and channels. It’s not yet clear how these are formed. Researchers speculate there might have been times in the past when Ganymede was subjected to especially strong tidal forces. These forces could have warmed up the moon, which led to tectonic activity in the areas that are bright today. Hot water might have then flooded the surface from the interior and partially erased the older, darker regions.

      

  




Callisto, the scarred moon

      Callisto’s face is marked by scars. Astronomers describe the density of impact craters on its surface as saturated—every new meteorite automatically touches an older crater. There are no other geological features. No mountains, volcanoes, basins—all are missing in action. If you’re a tourist with no interest in craters, you’d better skip Callisto.

      On the other hand, as the third-largest moon in our solar system, Callisto might make a nice day trip. It is far enough from Jupiter that streams of particles produced by Jupiter’s gravitation and its magnetic field are no longer harmful. With a diameter almost as great as Mercury, Callisto has a good amount of space for resort settlements. Its lower density compared to Mercury also makes gravity on its surface weaker, which would make it easier for lazy vacationers to get around.

      Those who like to observe Jupiter would not have to hunt for it, since the same side of Callisto is always facing the giant planet. Due to this locked rotation, the position of Jupiter in the sky, when gazing from Callisto, doesn’t change much day or night. So, any visitor to Callisto would definitely need to check the location of their hotel—if it’s on the wrong side, you’d be constantly looking into the emptiness of space and toward the sun, which would appear much smaller than back at home.

      It’s also not especially warm on the surface of this moon. At a maximum of -110 °C in the sun, you’d definitely need multiple articles of warm clothing. The atmosphere is extremely thin, but at least it’s not toxic. It contains primarily carbon dioxide, and even some oxygen that could be enriched and used for supplying the settlements. Water, in the form of ice, is abundant on the surface.

      Under the thin rocky crust, researchers think there is a fluid saltwater ocean that is, however, hostile to life. The reason the water is fluid is not because of pleasant temperatures, but instead because of high pressures that lower the melting point. The level of ammonia also lowers the melting point—it acts similarly to glycol in antifreeze agents for automobile engines.

      

  




Exploration of the Jupiter system

      Jupiter is the fourth brightest object in the sky, after the sun, moon, and Venus, which it can at times outshine, depending on their relative positions in the sky. Because of its brightness, Jupiter has been known since antiquity. Due to its 12-year-long orbit, every Earth year Jupiter moves one constellation farther along the zodiac.

      In 1610, Galileo Galilei observed Jupiter through a telescope and discovered the four moons that are named after him.

      The first probe to visit the planet was Pioneer 10, which flew past on December 3, 1973, at a distance of approximately 130,000 kilometers. One year later, Pioneer 11 got as close to Jupiter as 43,000 kilometers. These probes provided astronomers with their first, low-resolution close-up images of the king of the planets. The two Voyager probes delivered more images in March and June 1979, making it possible for the first time to prove volcanic activity on Io. Jupiter’s ring system was discovered in these images as well.

      In 1992, the European-American probe named Ulysses used Jupiter’s gravitational force in a gravity-assisted maneuver to fling itself into an orbit that would fly over the sun’s poles, which are difficult to study from Earth. Ulysses came as close as 450,000 kilometers to Jupiter, but had no cameras on board.

      The most important mission to Jupiter for a long time, Galileo—an American uncrewed spacecraft including an orbiter and an entry probe—reached the planet in 1995. There was excitement even before it arrived. Galileo’s equipment was able to observe the impact of the comet Shoemaker-Levy 9 on Jupiter, which caused explosions the size of the Earth in Jupiter’s atmosphere. The event couldn’t be viewed from Earth because the impact location was on the side of the planet facing away from the Earth.

      Galileo was in orbit around the planet for more than seven years and approached the Galilean moons multiple times during this period. Because the 4.80-meter main antenna failed—it wouldn’t open—the much weaker secondary antenna had to be used for data transmissions, so only a fraction of the measurement data reached Earth.

      Nevertheless, even this limited data provided for important discoveries. The mission’s data confirmed the volcanic eruptions on Io and discovered evidence for an ocean under the icy surface of Europa. The spacecraft orbited Jupiter for more than seven years and performed multiple flybys of the Galilean moons. Among other things, Galileo observed volcanic eruptions on Io, delivered evidence of a hidden ocean on Europa, and examined the cloud movements in Jupiter’s atmosphere.

      The Galileo spacecraft also successfully deployed a probe into Jupiter’s atmosphere. It delivered data for 57.6 minutes on its parachute-decelerated descent. The probe was able to reach a depth of 160 kilometers into the cloud layer, where it measured a pressure of 22 bar and a temperature of 152 °C, before being crushed by the intense atmospheric pressure.

      On September 21, 2003, after three extensions of its mission, Galileo was deliberately sent to its death in Jupiter’s atmosphere. The risk had developed of losing control of the spacecraft, potentially contaminating one of Jupiter’s moons with terrestrial bacteria if the spacecraft crashed onto it.

      At the end of 2000 and the start of 2001 Jupiter had a short visit from the Cassini probe, which was on its way to Saturn and passed Jupiter at a distance of 10 million kilometers. Another visitor, New Horizons, came at the start of 2007. New Horizons primarily observed the cloud movements and the magnetosphere, and also noted aurorae and lightning flashes in the atmosphere.

      Since July 2016, the Juno probe has been in orbit around Jupiter, delivering numerous impressive images in never-before-achieved quality. The analysis of its data will take years.

      It has not been that long since NASA’s Juno probe arrived at the giant planet, Jupiter. In the meantime, ESA has set the launch date for its own Jupiter expedition. JUICE will be launched in 2022 and should reach Jupiter seven years later. There, however, it’s focus will not be the planet, but instead its moons. Ganymede, Europa, and Callisto, whose surfaces are thought to be on top of fluid oceans, just like Saturn’s moon Enceladus.

      ESA now reports that the probe is no longer in the purely draft stage. Thus, the main contractor, Airbus, can now start constructing JUICE. The probe will carry a total of ten measurement instruments, namely:

      
        	JANUS: Jovis, Amorum ac Natorum Undique Scrutator (camera system)

        	MAJIS: Moons and Jupiter Imaging Spectrometer

        	UVS: UV Imaging Spectrograph

        	SWI: Sub-millimeter Wave Instrument

        	GALA: Ganymede Laser Altimeter

        	RIME: Radar for Icy Moons Exploration

        	J-MAG: Magnetometer for JUICE

        	PEP: Particle Environment Package

        	RPWI: Radio & Plasma Wave Investigation

        	3G

        	M: Gravity & Geophysics of Jupiter and the Galilean Moons

      

      The probe will fly by Callisto—the most crater-rich object in the solar system—a dozen times, and it will pass Europa twice to perform the first measurements of the thickness of its ice crust. Finally, JUICE will orbit around Ganymede, where it will study the ice surface and the inner structure of this moon together with its ocean hidden beneath the surface.

      One special feature of JUICE is its giant solar cells that are a hundred square meters and should provide all the energy that the probe needs.

      NASA is planning the ‘Europa Clipper’ for 2025. The probe is supposed to examine the ice shell of Europa, confirm the existence of an ocean underneath, find out as much as possible about this ocean, and help look for a landing spot for a future mission. To help in these tasks, the probe will carry a radar with a 16-meter-long antenna, which should be able to completely penetrate the ice layer. The Europa Clipper is currently still in the planning phase. The proposed cost estimate is around two billion U.S. dollars.

      

  




Jupiter’s birth

      Approximately 4.6 billion years ago there was a giant molecular cloud in the area where the solar system is today—a conglomeration of interplanetary gas in molecular, that is, non-ionized form. The material’s origin can no longer be pinpointed. But it was not created at the beginning of the universe. Instead, its composition shows that it must have been byproducts from earlier stellar explosions. This proto-cloud collapsed under its own gravity and formed the sun at its center.

      The gas disk that was left was made up of three-quarters hydrogen, plus helium and two percent heavier elements. At this point it already had inhomogeneities, but at first the material was too hot, at several thousand degrees, to form larger bodies. The excess energy was dispersed over time via radiation, so that collisions between individual molecules could eventually form small droplets and grains of dust.

      Close to the sun, where it was still the hottest at greater than 1,300 °C, this process initially involved only the heaviest elements—aluminum, titanium, iron, nickel, and later, at 300 to 1,000 °C, also silicates. Inclusions of these early clumps of dust are still to be found in asteroids, where the age of these clumps has been determined to be 4.568 billion years old—which is generally considered the age of the solar system.

      In contrast, farther toward the outer areas of the disk, where it was only -120 °C, hydrogen-rich molecules condensed into frozen water, methane, or ammonia. Hydrogen and helium did not condense at any point. Instead they continued to make up a total of 98 percent of the mass of the disk. Therefore, the condensation cores that were available for forming planets depended on their distance to the sun. In the outer areas of the solar system, there was quite a bit of ice from water, methane, and ammonia.

      The planetary cores formed much greater masses than the proto-planets close to the sun—for example, 15 times the mass of the Earth—and therefore could hold on to much larger percentages of volatile hydrogen and helium from the planetary disk. In addition, the solar wind was weaker here than in the outer area. The solar wind made it harder for the inner planets to capture hydrogen. This process produced today’s gas giants with their solid cores and extensive gas shells.

      There was at least one small tragedy that played out in the area where the asteroid belt is today. In this area, the gravitational forces of the growing Jupiter prevented a planet from being able to form. Why did I say, ‘at least one?’ Some theories say Jupiter has changed its distance from the sun several times in the history of the solar system. According to some theories, at one point it was as close as 1.5 AU and prevented Mars from growing any bigger. That’s the harmless version.

      It’s also possible that instead of Earth and Mars in the inner solar system, initially there were very large rocky planets with three to five times the mass of the Earth. Then, Jupiter moving closer caused these planets to collide with each other. Part of their mass disappeared into the sun, and other parts formed Venus, Earth, and Mars.

      How did astronomers come up with this theory? Well, numerous planetary systems have exactly these kinds of super-Earths. Is it merely chance that our solar system does not have any planets of this size, or was there a reason?

      I will gladly inform you about any future publications if you register at hard-sf.com/subscribe. You will also receive the colorful PDF version of The Guided Tour to Jupiter.
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            Glossary of Acronyms

          

        

      

    

    
      
        
        3GM – Gravity & Geophysics of Jupiter and the Galilean Moons

        AI – Artificial Intelligence

        AU – Astronomical Unit (average distance from the sun to Earth)

        CELSS – Closed Ecological Life Support System

        COAS – Crewman Optical Alignment Site

        DFD – Direct Fusion Drive

        DNA – DeoxyriboNucleic Acid

        ESA – European Space Agency

        EVA – ExtraVehicular Activity

        GALA – Ganymede LAser Altimeter

        HUT – Hard Upper Torso

        ILSE – International Life Search Expedition

        JANUS – Jovis, Amorum ac Natorum Undique Scrutator (camera system)

        J-MAG – MAGnetometer for JUICE

        JUICE – JUpiter ICy Moon Explorer

        LCVG – Liquid Cooling and Ventilation Garment

        LTA – Lower Torso Assembly

        MAJIS – Moons And Jupiter Imaging Spectrometer

        NASA – National Aeronautics and Space Administration

        PEP – Particle Environment Package

        RIME – Radar for Icy Moons Exploration

        RPWI – Radio & Plasma Wave Investigation

        SAFER – Simplified Aid For Extra-vehicular-activity Rescue

        SWI – Sub-millimeter Wave Instrument

        UN – United Nations

        UVS – UV imaging Spectrograph

        WHC – Waste Hygiene Compartment
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            Metric to English Conversions

          

        

      

    

    
      It is assumed that by the time the events of this novel take place, the United States will have joined the rest of the world and will be using the International System of Units, the modern form of the metric system.

      
        
        Length:

        centimeter = 0.39 inches

        meter = 1.09 yards, or 3.28 feet

        kilometer = 1093.61 yards, or 0.62 miles

      

        

      
        Area:

        square centimeter = 0.16 square inches

        square meter = 1.20 square yards

        square kilometer = 0.39 square miles

      

        

      
        Weight:

        gram = 0.04 ounces

        kilogram = 35.27 ounces, or 2.20 pounds

      

        

      
        Volume:

        liter = 1.06 quarts, or 0.26 gallons

        cubic meter = 35.31 cubic feet, or 1.31 cubic yards

      

        

      
        Temperature:

        To convert Celsius to Fahrenheit, multiply by 1.8 and then add 32

        To convert Kelvin to Celsius, subtract 273.15
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            Excerpt: The Triton Disaster

          

        

      

    

    




      5/23/2080, VSS Freedom

      “What is that?”

      Startled, Nick turned towards the sound of the voice. One of the passengers, the skinny bald one, was watching the radar image over his shoulder.

      “During the flight, you should...” Nick began, but then shook his head. Here we go again, he thought. There wasn’t really anything wrong with people asking him questions during the flight. They were, in the end, paying for him to entertain them.

      “Let me see...” He looked for the bald man’s name tag and read it. “Mr. Wiseman. We’ll find out shortly.”

      He shifted the radar image to center on the shadow the man had spotted. Usually the autopilot handled the radar and Nick didn’t have to check it. The pilot only had to step in if something was endangering the ship’s flight path and the autopilot hadn’t determined a detour. In other words, never. Whatever was casting the shadow must have been rotating, since the intensity changed at a rate of approximately once per minute. Nick retrieved the orbital data and nodded. It was probably one of the Spacelink satellites a crazy billionaire had paid to have fired into low orbit, way back when, only to just leave them up there when his company had gone bankrupt.

      “Mr. Wiseman? This looks like an old Spacelink satellite. It’s a miracle it hasn’t burned up yet.”

      It was strange, though. At such a low orbit, the atmosphere would have caused so much deceleration that the satellite should have fallen long ago. But during one of the launches the satellite deployment hadn’t gone as planned, so four of them had ended up in higher orbits. Nick remembered this only because it had delayed his own first launch into space by a month. NASA had wanted to be sure that the private firm had its technology under control.

      “Spacelink?” the curious passenger asked.

      “Yes, that’s what the low orbit suggests. If it were an active satellite, the radar would issue a warning.”

      “Then that thing is worth a lot!”

      “Well, after so much time it’s become electronic waste.”

      “Didn’t you hear that one of the company founder’s vehicles was auctioned off at fifty million the other day? A salvage company brought it back from its Mars orbit.”

      The man was right. The Spacelink founder’s fans still adored him, and the fact that most of the other satellites in the series had burned up would increase the value of this specimen significantly.

      “I think, Mr. Wiseman, that we should note what the exact path of this gem is. Then, later on we can—”

      “But why later?” interrupted the passenger. He had become so loud that four of his five fellow travelers stopped photographing from their portholes to look up at him.

      “We should discuss this in private,” said Nick, raising his arms.

      “I’ve got an idea. I’ve booked an EVA with you, anyway. We’ll just use our time out there to bring this thing in.”

      “We’d have to change course,” Nick replied. But he no longer protested, only searching for possible objections so the man could help clear them out of the way.

      “You’re the pilot. But it looks to me like that thing isn’t that far off.”

      “Up here, that’s relative. It’s above us. We’d need to decelerate to get into its orbit, then accelerate again to recover the lost time in a lower orbit. I have to get all of you back to New Mexico, preferably with a couple of gallons of methane left in the tank, or else my boss will give me the sack.”

      Which might not be so bad, Nick thought. Then he’d never have to get back on this space bus and make stupid passengers with no training into astronauts.

      “You’ll have to figure that out on your own. I can’t help you with that,” said Wiseman. “But I assume we have reserves on board. What if you lost me during the EVA?”

      Nick sighed. “True, we have about twice as much methane in the tanks as we need. This is regulation in private space travel, and that’s what makes the tickets so expensive.”

      “Just check it again. But let’s suppose we could bring in ten million for this thing there, then you’d get three million. Of course, since I discovered it, I get a little more.”

      “No way. We’ll go fifty-fifty, or it’s not going to happen,” Nick replied.

      “So you’re in?” asked Wiseman.

      The bald guy had fallen for it. Nick gave a short laugh. “Are you a politician or something?”

      “No, I’m a real estate agent,” answered the passenger. “Let’s just split the proceeds. It’ll bug me, but so be it. I’m Walter, by the way.”

      Wiseman held out his hand and Nick gave him a palm slap.
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        * * *

      

      Nick pressed a button on his control panel. An automated voice announced, “Your attention please. Orbit correction. Please ensure that your safety belts are securely fastened.”

      The same text appeared on the displays adjacent to every passenger porthole. Everyone reached for their seatbelts except for a blond woman in her mid-40s, sitting on the right-hand side in the back, who ignored the announcement. She had headphones on and was bobbing her head back and forth with her eyes closed. When they’d crossed the Karman Line, she’d paid attention to outer space for just a moment. Nick figured her husband had given her this flight so he could screw his secretary in peace.

      Nick sighed, lifted himself up, and floated over towards her. He knocked on the casing of her headset. When she opened her eyes in alarm, he pointed to the warning on her screen.

      “Oh, excuse me,” she said loudly, buckling herself in.

      Nick returned to his seat. Meanwhile, the computer had calculated the new course and all he had to do was press the start button. It was a good thing he’d had such thorough training in orbital navigation. But would he really still be able to calculate the necessary deceleration phases on his own? The thrust of the engines pushed him into his seat, and he closed his eyes and surrendered to it.
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        * * *

      

      His seat was shaking. Nick winced. Had he fallen asleep? He checked the display. The ship had reached the pre-calculated position and was hovering, adrift in space.

      Nick turned to the passengers. The blond woman with the headphones appeared to be asleep. The others were glued to their portholes.

      “Time to get out,” he said, nodding to Wiseman.

      “Get out?” asked the Japanese woman.

      “Mr. Wiseman here booked an EVA,” Nick replied. “He wants to take a look outside.”

      “Oh, I’d like that too,” she said.

      “I’m sorry, but you should have specified that when you made your reservation. It costs $5,000.”

      “Can I pay now?” The woman grabbed her purse, presumably in search of her wallet.

      “Unfortunately, no. We only have equipment for one guest on board. Planning, you know?”

      She sank into her seat, disappointment written all over her face.

      “Come with me to the back, Wiseman,” Nick said.

      The realtor followed him to the rear of the ship towards the airlock. Nick activated the outer door, which opened laterally to reveal what looked like an oversized chocolate box. To save air, there was a pair of three-dimensional forms, vaguely human-shaped, made of soft but very durable material. The spacesuits were inside.

      Nick took out Wiseman’s spacesuit first. “Slip it on,” he said. Then he donned his own.

      The suits were so uncomplicated that even a layperson could put one on quickly. Most importantly, it was possible for someone with no previous training to fill one up with air. Nick still remembered the old NASA suits and having to cycle for half an hour to avoid getting the bends.

      “It worked,” said Wiseman, smiling at him.

      Nick checked the fit of the suit, tightened the buckles on the belt, and then put his hand on Wiseman’s shoulder approvingly. “Good job.” He pointed to the helmet. “When you close it, Wiseman, radio communication is activated automatically.”

      “Roger that. And outside?”

      “You don’t need to do anything. My suit controls yours, which automatically follows me wherever I move. Do you see the jets on the belt? They take care of everything.”

      “What if you get hit by a meteorite?”

      “First of all, they’re asteroids as long as they’re still out here. Second, the risk is very, very low. You’d more likely get hit on the head by a coconut in New York City. And third, your suit would automatically bring you back into the airlock. FYI, this also happens when there’s a risk of running out of fuel. Nothing can happen to you.”

      “Very reassuring,” said Wiseman.

      “Then we’ll squeeze into the pack,” Nick said, closing his helmet.

      Now he went forward. It was always quite an effort to move into the narrow cavity. The less space between suit and wall, the less air they wasted. A status display in the helmet visor told him that the bald guy was ready.

      “Close inner airlock door,” said Nick.

      The inner door shut behind them.

      “Watch out, Wiseman, you’re in for a shock. But nothing can go wrong.”

      “Thanks for the warning.”

      “Open outer airlock door,” Nick commanded. He knew what was going to happen, but he still instinctively looked for a strap to grab.

      The metal plate that had been blocking the view to the exterior slid briskly aside. He was hanging with his head downwards over the Earth, which filled his entire field of vision. The sensation of freefall was overwhelming, and Nick felt sweat break out. No, he told himself, you’re not falling. It would only take him a few seconds to adjust to this perspective. He mentally rearranged his orientation, and closed his eyes to better do so. When he opened them again, he was lying back and staring up into the sky, where the Earth was suspended above him. Enormous. Much better.

      Wiseman was breathing heavily.

      “Everything okay? Close your eyes. The Earth is above you, you hear?”

      “Everything—”

      “Listen! Nothing can happen to you, Wiseman. There is no down and no up here. Close your eyes and picture the Earth up in the sky.”

      What Nick had said wasn’t exactly true. If Wiseman needed to throw up, the trip would be over. This was also somewhere in the fine print he’d signed.

      The outer door automatically closed behind them.

      “Okay,” the realtor finally said. “Now everything’s fine.”

      “Great! You’re a natural astronaut.” These were the first words he’d learned when he was in training to be a tourist pilot. Because they worked.

      “Thank you.”

      “We’re going to separate from the ship.”

      “Roger.”

      Nick pressed his thumb against the side of his index finger. As a result, the jet on his back emitted a pulse that pushed him slowly forward. He exited the narrow alcove and detached from the spaceship. The passenger suit copied his every move.

      Wiseman’s breathing was audible again.

      “You all right?” Nick asked.

      “Yes. Weird, but okay.”

      “Good. I’m looking for the satellite. You can change your position in space with your left hand. Did anyone explain that to you?”

      “Yes, I remember.”

      “And don’t worry, you won’t get away from me.”

      “Very reassuring.”

      Nick navigated the menus in his helmet with his eyes. First he received the radar display, followed by the infrared view. The satellite they wanted to capture was already on the same orbital plane. The computer had calculated an almost-perfect course. Nick masked the menus and looked around. There was a shadow in front of the sun. That had to be it.

      Nick reached into his tool belt for the regulation nylon cord for emergency use. “Got it,” he said. “Come on, let’s go.”

      He set course for the satellite by stretching his right arm out towards it. He always felt a little like Superman at this point, with his spacesuit serving as his cape.

      Wiseman cheered, and his suit followed Nick automatically. His passengers almost always adjusted quickly to the conditions in orbit—Nick had a natural talent for this. But the profits they were eyeing might have had something to do with it, too.
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        * * *

      

      At first glance, the Spacelink satellite looked like new. It had a few minor scars, but its solar cells shone as if freshly cleaned. Nick floated around it. He’d have to fold in the solar panel. But when he tried to do so, the satellite only turned.

      “Wiseman?”

      “Yes?”

      “I need your help over here. You’re going to have to press against the right panel while I fold in the left one.”

      “But how? I have no control over my suit.”

      “Now you do. Point your right arm towards the right panel and gently tap your index finger with your thumb.”

      “Okay,” Wiseman replied, slowly starting to move.

      When he was right about at the level of the panel, Nick took command of his suit again, and it stopped immediately. “Nice job,” he said. “Just hold the panel now.”

      Nick had his own suit exert forward pressure. Wiseman’s suit copied the movement so they were pushing the panels inward simultaneously. It worked. After about 15 degrees of rotation, the solar panels automatically began moving into their safety position and folded up completely. Nick fixed Wiseman’s position in space and moved towards the satellite. He took the line out of the belt pack and fastened it between the two panels, then took Wiseman back in tow.

      “That’s it,” Nick said. “We’re returning to the ship. We can pull in the lifeline from the inside.”

      “That was fast,” said Wiseman. “Can’t we break any rules while we’re out here?”

      “We’ve already lost time. If we’re really late, there will be trouble. The ship still has to be prepared for another launch tomorrow.”

      Meanwhile, they had started moving back to the spaceship. After Nick attached the line to a reel on top of the capsule, the outer door opened, and they floated into the airlock. The two men made their way back into the narrow gap, the outer door closed, atmosphere flowed in, and the inner door opened.

      “Congratulations, Mr. Wiseman,” said Nick. “You’ve completed your first EVA.”

      “Thank you.”

      Wiseman took off his spacesuit and an unpleasant odor reached Nick’s nose. He politely ignored it. Sometimes people relieved themselves in reaction to the adrenaline kick when the external airlock opened, but everyone was required to wear a diaper since there weren’t any toilets on board.

      Nick floated back to his command chair and pressed the button for the ‘Fasten Seat Belts’ sign. He realized there was something else to do, so he searched the menu for emergency operations, which he could use to control the reel on the roof and draw in the line. The satellite began moving towards them, but the ship was also changing its position slightly. For every action, there is an equal and opposite reaction—you can’t escape Newton. Finally, the satellite landed on the roof.

      Nick drew the cable in as tightly as possible so their prize wouldn’t escape. He entered the modified data, including the total mass of the ship plus the Spacelink satellite, into the control computer. They were going to land in the Spaceport 40 minutes late. His boss would not be pleased.
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        * * *

      

      Another 40 kilometers to go. In the past, he’d covered that distance in just a few minutes.

      Afterwards, he could sit himself down in his car and have it drive him home. He hoped Rosie wouldn’t be back yet. He wanted to rest, just half an hour. Sit on the sofa in front of the house and stare into the desert. Come down.

      Suddenly there was a drumming sound from above. Crap. Nick braced himself against the seatbelt and straightened up.

      “Mr. Abrahams?” asked a female voice from behind.

      Yes, he was taking care of it. Nick closed his eyes for a moment. There was an impulse to just do nothing. Wouldn’t that be the best for everyone? His wife would get the mandatory insurance his boss had taken out for him, and he’d be at peace.

      “Mr. Abrahams?” The Japanese woman was worried.

      A hand touched his shoulder and Nick turned around angrily. Had she gotten up? The realtor was kneeling on the floor and pointing upwards.

      “You got that under control?” he asked.

      “Of course.”

      He nodded. It was entirely clear to him what was going on. The fucking satellite wasn’t fixed tightly enough, and now it was thrashing in the wind. He should have fastened it in at least three different places. Why had he forgotten that? Had he perhaps wanted to bring this situation onto himself? But it was too late now. He couldn’t exit during the descent, and a go-around was out of the question.

      Nick released the straps to reach the command screen more comfortably. He was looking for the emergency program. He couldn’t cut the line, but he could push off the reel that was holding the line and, along with it, the pricey souvenir he wanted to sell off to Wiseman.

      “Sorry, my friend,” he said, tapping the button that released the reel. The drumming didn’t stop. “Crap!”

      “Mr. Abrahams? What’s going on?” asked the woman from behind.

      “Doesn’t sound like things are under control to me,” said Wiseman.

      I really don’t need this, he thought. “Please, all of you, just be quiet. I have to think!”

      It worked. Nobody uttered another word. The only sound to be heard was the drumming, which was getting louder and louder. What would happen as the density of the atmosphere increased? How many impacts could the roof of the spaceship sustain? The bottom was reinforced for reentry, but the top didn’t have to be equally robust, so the design engineers had certainly saved some weight there. Every gram cost a few dollars per launch.

      Nick pulled himself toward the ceiling. The emergency release could not be controlled electronically, but it was designed to work even in the event of a power failure. He was going to have to eject the reel by hand. If only he could remember that training! But that had been eight years ago, and there hadn’t been an emergency since. Crap! This was sure to send his boss off the handle. The fact that he was proceeding manually would necessitate a multi-day repair.

      Nick hoisted himself up. With a folding knife he pushed the ceiling panel to the side. Just past it was a dark cavity. “Wiseman, give me light here!”

      The bald guy reacted quickly. Good man. Now Nick could see the levers and switches in the false ceiling. They were labeled with abbreviations that he’d had to memorize long ago but had since forgotten. What he did know was that the name would have to end with Ej for Ejection. But there were four candidates. MSEj, LEj, and CEj numbers 1 and 2. He ruled out the last two because there was just one reel.

      What could MS stand for? Should he try it? He touched the lever with his right hand. What if the ‘S’ was for ‘seat?’ If he were to fling them out of the ship at 35 kilometers, they would all die. No, it had to be the L. Maybe it stood for ‘Line?’ His mind was blank. He really shouldn’t drink so much.

      Nick looked down. A look of farewell? Wiseman moved his lips, but the drumming was now so loud that Nick couldn’t understand a word. He pulled on the LEj lever. There was resistance, but Nick kept pulling. The lever gave way and moved down a few inches.

      And the drumming stopped. Whew—lucky. Nick’s heart rate started slowing back down and he took a deep breath.

      “Thank you, Commander,” the bald man said, returning to his seat.

      “Everyone buckle up. Landing in twenty minutes,” Nick ordered.

      

  




5/24/2080, Socorro, New Mexico

      Nick threw his jacket over his shoulder. When he had left the house that morning, the thermometer wasn’t yet at 16 degrees. Now the sun was shining, and it had surely broken into the 30s. He approached the gate and then passed into the lobby.

      His boss was standing in the doorway to his office. “Come here for a minute?” Had Bill been there long? He hadn’t noticed.

      “Can we do it tomorrow, Boss? I’m sure Rosie’s already waiting for me so we can have dinner.” Rosie in fact would never wait for him before eating, but his boss’s wife, Solveig, cooked for him every night.

      “No. Now.” He was noticeably abrupt. Bill was generally affable. He stepped out of the doorframe and let Nick go in first. He didn’t ask Nick to sit down, however, but instead went to stand behind his desk.

      “What’s going on?” Nick asked.

      “You’re fired,” Bill replied. “I can’t leave the passengers with you anymore. You’re unfriendly. I’ve told you so many times. But what you did today really takes the cake.”

      “This guy Wiseman wanted—”

      “It doesn’t matter what he wanted. You’re responsible for their safety. If things had really gone wrong, the company would have ended up broke and everyone here would’ve been out of a job. Who do you think who you are?”

      “Astronaut Nick Abrahams, the world record holder for most launches into space?”

      “You were a good astronaut once. I suggest you take a year off, have a rest, and then come back. I’ll see to it that you get an office job here. You can guide the visitors through our museum. That’d be interesting, right?”

      “Shit, man. I’d rather kill myself, Bill.”

      “I didn’t hear that just now. Otherwise I’d have to get you committed.”

      “And the flight tomorrow?”

      “We have to cancel for tomorrow. The whole rest of the week we’re closed. That’s your fault.”

      “But after that—”

      “Now it’s Mike’s turn,” his boss cut in.

      Of course. Mike, who’d been interning there for half a year. They’d just been waiting to replace Nick. Mike would undoubtedly be cheaper, plus he was 20 years younger and not as defiant.

      “Oh, just bite me,” said Nick. He turned to leave the room. He tossed his employee badge at the woman behind the reception desk and she caught it deftly. Was this the new one? Maybe he should take her out sometime.

      Oh, shit, they won’t be seeing me back here anytime soon. Out of here!
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        * * *

      

      ‘You are now leaving Truth or Consequences.’

      The city where Spaceport America was located had a stupid name. Nick turned around and looked back at the last of its houses. As if there was really a choice between truth and consequences! Truth and Consequences would have been more logical. They only came in a twin pack.

      Semi-desert started to appear along the roadside as he drove the four-lane highway to Socorro. Nick took the steering wheel in both hands and the car realized that he wanted to take control. He stepped on the accelerator. On the I-25, the speed limit was 120 kilometers per hour, so in autonomous mode the car wouldn’t go any faster. Now he got it up to 150.

      Maybe he’d manage to get home before his wife. Their commutes were about the same distance. He had to go north, and she went east, with Socorro as home base. It had seemed practical to them at the time. His wife worked at the Very Large Array, or VLA. She often put in overtime, and lately even more than before. Evidently she did not long for his company. Nick shook his head and pushed the accelerator up to 160 kph, causing the car to issue an alert. The speed lock would turn on at 175 kph.

      He moved into the right lane and passed a truck, then weaving back to the left. The local sheriffs weren’t very active around here. Really, he couldn’t get away from his old job fast enough. And there was also a little part of him that wanted to get caught.
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        * * *

      

      The car slowed down independently, two kilometers before reaching Socorro. The speed limit in the city was 50 kph, enforced by a GPS system mandatory for all vehicles. Socorro was proud to be among the first three cities in the U.S. to adopt this technology, and the mayor even appeared on the national news about it. What had become of the American dream, the idea of freedom? he mused. Nick glanced at the glove compartment. At least they hadn’t taken his Smith & Wesson away from him yet.

      The car turned onto a side street. The median strip had still been a fresh green when they’d moved here. It had seemed almost artificial to him, but Rosie had explained that it was an extraordinarily resilient species of grass. Now, ever since the city had prohibited the watering of gardens and green spaces, everything here was gray, from one bungalow to the next. Nick couldn’t even tell which one was his, but the car knew. It signaled, stopped briefly, and then turned into the driveway.

      There was already a vehicle parked in one of the spots in the garage. Rosie must have gotten off work early. She’d left the trunk open, and he slammed it shut without looking inside. So she’d been shopping, that was good. Maybe there would be something other than frozen pizza. Or was there a special occasion he’d forgotten? Rosie’s birthday was in November and their anniversary was in February. He couldn’t think of anything he’d done wrong.

      He opened the door leading directly from the garage into the kitchen.

      “Rosie?”

      There was no answer. He walked through the kitchen into the hallway, then stopped at the entrance to the living room. Rosie was sitting on the sofa across from where he stood. In front of her were two suitcases. She smiled shyly, almost awkwardly. That was the smile he’d fallen in love with more than 20 years ago. He smiled back. But what were the suitcases for?

      “Hello, Darling,” he said.

      Rosie’s smile faded. “Hello Nick,” she said. “Have a seat.”

      He didn’t want to sit down. Even though his flight instinct had been triggered, he stayed put. He even managed to formulate a question but suspected that he wouldn’t want to hear the answer. Those suitcases... “What’s going on?”

      “I... I’m leaving you.”

      “I see. That explains the suitcases.” Shouldn’t he have felt something? Sadness, perhaps, or anger? He paced up and down the living room.

      “I packed everything I need. Most of it is already in the car.”

      “So you’ll be living somewhere else?”

      “Yes. Jim has a room that’s free, so I can move in.” Jim, who had been her PhD supervisor, had retired a long time ago. He was gay.

      “Is there... is there someone else?”

      “That’s not what this is all about.”

      So there is someone else! Who can it be? Dave? So that’s why she’s been putting in all that overtime lately. It was an explanation that seemed to make a lot of sense. Regardless, he felt no anger, no annoyance. It was no different from what had happened earlier in his boss’s office. He just wasn’t needed anymore. Such was the march of time.

      

  




5/25/2080, Socorro, New Mexico

      Brrrrrrriing!

      Nick reached out with his right hand. “Sweetheart, the alarm clock... so evil...” But next to him, the bed was empty.

      The previous night came back to him. Rosie had told him she wanted a divorce, and she’d moved to Jim’s place. Nothing like ‘taking a break.’ No, what she wanted was a divorce, plain and simple. He had asked her why. She had given her reasons, and he’d had to agree with every single one. He really had grown cynical. At some point, the enthusiastic astronaut he’d once been had gone on an EVA and never come back. Nick the cynic had climbed into his spacesuit to take his place. Nick the drunk.

      He opened his swollen eyes. The sun was casting hard, white rays into the bedroom. It looked like it wanted to force apart the slats of the blinds. The New Mexico sun is harsh. Nick was actually from Seattle, where sunlight was always welcome. Here, people had to protect themselves the best they could.

      Brrrrrrriing! Brrrrrrriing!

      The alarm clock started up again. He rolled over to Rosie’s side and reached his hand to the alarm clock. But the stupid thing fell to the ground, where it kept on ringing. He crawled to the edge of the bed and groped around the floor. He found Rosie’s slippers and let out a moaning howl. He suddenly realized that she was his last link to reality. His face was wet.

      He kept fumbling around until he found the alarm clock. He opened the back cover and removed the batteries. The noise stopped.
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        * * *

      

      Nick remained in bed for an hour, exhausted, on Rosie’s side, with his arms and legs stretched out. He breathed in her scent because he knew that once it disappeared it would be gone forever. Then he got up. Enough already. He couldn’t live without his wife. He’d have to get her back.

      He went into the kitchen and made some strong coffee. He needed a plan. Somehow he had to manage to get back to his old self again, the one that Rosie had fallen in love with, a college baseball champion on his way to becoming an astronaut at NASA.

      Rosie, on the other hand, had been aspiring to a career in radio astronomy. Their friends had always called them the perfect couple. And then they had moved to Socorro. They’d wanted kids, though not at first—and Nick more so than Rosie, so he’d quit his job at NASA and played the part of the well-paid private pilot for wealthy space tourists. He hadn’t thought about how much giving up on dreams could change a person.

      But this was all in the past now. He’d win Rosie over, though he wasn’t sure how. He tripped over Fraser’s empty bowl on the way to the toaster. Fraser the cat. Shit, he’d forgotten to feed him last night. But people did those kinds of things after getting such news, right? Presumably, the cat was sulking somewhere—or had gone over to their friendly neighbor, an older black lady living alone in her bungalow, to get fed. Nick had always imagined his kids calling her Grandma.

      Maybe he should have talked to Rosie. Not about the job or his stupid boss, but about their lives, their desires, and the fact that even though they’d tried for a few years, they’d never had kids. It was easy enough to say they should have talked it over, now that it was too late.

      Nick got some cat food out of the fridge and dumped half the can onto Fraser’s plate. Then he let some water run into the sink. Fraser never drank from a dish, only from the sink. Then he put the phone in the pocket of his pants and left the kitchen through the garage door.
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        * * *

      

      Looking across the plains of San Agustin, located at least 2,000 meters above sea level, it was easy to see why this was the prime location for the VLA. Socorro was the last town before the hour-long drive led through an awe-inspiring landscape. The plains were dry and covered by low-lying shrubs, fascinating in their desolation. Agriculture was hardly worth the effort here. There were a few farmers with extensive livestock, but they got more from leasing their land to the institute.

      As Nick let his car drive, a thunderstorm seemed to be brewing over the high mountains on the horizon. The astronomers wouldn’t be pleased, since lightning and humidity disrupt their observations. Most of them worked in Socorro itself and just had the data sent remotely from the telescope. But not Rosie, who wanted to be on the front lines. If she found something, all she had to do was go to Rob in the control center, kindly ask him for a tiny observation slot, and she’d have the data she needed. Rosie didn’t like to wait.

      The first antennae appeared in the distance. Outwardly, they were indistinguishable from the 27 dishes built here in the 1970s, but the electronics made all the difference. There had been three waves of renovations, meaning that Rosie had still been able to do world-class research. Otherwise they wouldn’t have continued living in Socorro. Nick counted the dishes and evaluated the distances. Every four months, they would move via a network of double-lane railway tracks. When had he been there last? Two years ago? Now they were probably arranged in the A-configuration.

      A, like the beginning of the alphabet. And where was he going to begin? Rosie didn’t make spontaneous decisions. She was very different from him, and he’d always liked that about her. He couldn’t imagine planning out an entire year. Rosie, on the other hand, was the type of person to have her whole life planned out, and now he was no longer a part of her plan. How would he be able to get himself back into it?

      It was impossible. She’d probably made her plans months ago. It was a coincidence that she’d told him just the day before, the very day his boss had sacked him. It was a good thing they owned their house. Half of it belonged to Rosie, but she certainly wouldn’t force him to sell. That just wasn’t her style.

      Nick hit the stop button as hard as he could, with no reprimand from the car’s automatic system. Once there had been a product series with control software that would gently scold human drivers. Then an owner pulled out his gun and shot his mouthy vehicle, and the industry realized that including this feature was a mistake. Without complaint, Nick’s car squealed to a halt, bumped off the asphalt, and came to a standstill on the hard, crusty surface of the desert, right in front of a mighty cactus.

      Nick leaned back. Without a strategy, he shouldn’t visit Rosie at all. She would probably have the security guards send him away. He closed his eyes.
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        * * *

      

      There was a knock on the glass and Nick jerked upright. Outside was a man in uniform. His smile was friendly but he had his right hand on his weapon.

      Nick held up both his hands, then used his right hand to press the button to lower the window. “What can I do for you?” he asked.

      “Are you okay, sir? Your car reported to us an emergency stop, and an owner in questionable condition.”

      Questionable? So that’s how my car perceives me? “Thanks for your concern, but I’m fine. I just had to rest a bit.”

      “Sir, if you’d like, I can get an ambulance. I see on my screen that in thirteen minutes, a vehicle...”

      “No thank you. My car was a little overzealous.”

      “Would you do me a favor, sir, and put your hands on the wheel? I hope you can understand. I’m responsible for this stretch of road, and even if you’re traveling with the automatic system, you could still do some damage.”

      “Of course.” Nick did as requested. His car measured his heartbeat, oxygen saturation, and skin resistance to generate an ECG.

      The officer looked at the display on his arm and then nodded. “This is reassuring, sir,” he said. “Thanks very much, and enjoy the rest of your drive. But if you don’t mind my saying so, you look awful. You should definitely take a day off.”

      Nick laughed. “I’d like to, but I lost my job yesterday.”

      “Oh, I’m sorry.” The policeman looked genuinely concerned. “I hope that your wife Rosalie has been able to cheer you up.”

      Nick twitched as the officer said her name. But of course his data was linked to his car’s computer and license plate. “Rosie,” he said. “Rosie left me yesterday, too. Just my luck.”

      “Oh, you poor guy. I’d say that I could relate, and maybe that would make you feel better, but I can’t.”

      “You’re not married?”

      “No, sir.”

      “Consider yourself fortunate.”

      “I couldn’t say, sir. Well, if you really don’t need me, I’ll leave you be now.”

      “Of course. I’m sure you’ve got other things to do.” Nick searched for a nametag somewhere on the uniform but didn’t see one. “What’s your name?”

      “Automatic unit 3BT6, sir. It was a pleasure to chat with you. Call 911 if you need help.”
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        * * *

      

      That night, shortly after ten, Nick returned to his bungalow. He had spent the day at a casino on a reservation near Socorro, where he’d found some comfort in the rhythmic blinging of the machines. He looked around the kitchen. Fraser hadn’t touched his food, and the water in the sink had completely drained.

      “Fraser?”

      It would certainly be the first time that the ginger-colored cat answered to his name, but he could give it a try.

      No answer.

      Nick checked the litter box. It appeared to be completely clean.

      Well, Fraser, did you leave me too, you traitorous pal? Honestly, I don’t blame you.

      

  




The Triton Disaster

      Nick Abrahams still holds the official world record for the number of space launches, but he’s bored stiff with his job hosting space tours. Only when his wife leaves him, however, does he try to change his life.

      He accepts a tempting offer from a Russian billionaire. In exchange for making a simple repair on Neptune’s moon Triton, he will return to Earth a multi-millionaire, enabling him to achieve his ‘impossible dream’ of buying his own California vineyard.

      The fact that Nick must travel alone during the four-year roundtrip doesn’t bother him at all, as he doesn’t particularly like people anyway. Once en route he learns his new boss left out some critical details in his job description—details that could cost him his life, and humankind its existence...

      3.99 $ – hard-sf.com/links/1086200
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