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      “How much longer?”

      Fleet Admiral Marty Joorthan sat in his pneumochair on the elevated command podium in the center of the rear wall of the bridge of the ultrasonic battleship Genia, from where he had a perfect view of the nearly 50-meter-diameter semicircle in front of him, where dozens of consoles and workstations were being used by the spaceship’s command officers to make final preparations for battle.

      The question was picked up by the acoustic field in front of his mouth, and its contents were immediately relayed to and analyzed by the ship’s positronics. A question would next be passed to the recipient who, in the opinion of the positronics, had the greatest competence in the relevant field.

      The ship’s positronics decided that, in this case, she herself not only had the necessary competence to answer the question, but she would also find it less distracting from her current work. The question did not enjoy a particularly high priority and was thus not important enough to bother other members of the ultrasonic battleship’s command in the current situation. Fleet Admiral Joorthan had also asked this question several times already in the last few million base time units, which corresponded to about 30 minutes of ship time.

      The entire process took only a few milliseconds.

      Directly in front of the admiral appeared the holographic avatar of the ship’s positronics, the figure of a young woman whom the fleet admiral had designated as avatar when he took office as commander-in-chief of the human fleet—or what remained of it. It was the lifelike image of his 24-year-old daughter, killed in the attack on Harjahan-4.

      Together with the planet, her virtual manifestation stored in the quantum computer there had perished. It was therefore impossible to enable her to have a new physical incarnation. The avatar of the ship’s positronics remained the only possibility for the fleet admiral to communicate—at least now and then— with an almost-lifelike image of his daughter, even if the hologram had nothing in common with her except for its overall appearance and a few other physical characteristics.

      Not even half a second had passed since the question, and Fleet Admiral Joorthan had not even had time to close his mouth when the answer came.

      The ship’s positronics vibrated a few cubic centimeters of air molecules. Not only did the voice seem to come directly from the avatar holo’s mouth, lip-synched, of course, it was also precisely tuned to the exact frequencies and personal idiosyncrasies of the voice of the fleet commander’s deceased daughter.

      “Hyperscanners show the tachyon wavefronts of the first enemy ships in hypertunnel approach still about seventeen Terran standard minutes away.”

      As always, when Fleet Admiral Marty Joorthan communicated with the ship’s computer, a strange mixture of conflicting emotions befell him. He felt comfort at the thought of seeing his beloved daughter and hearing her voice, frustration at the knowledge that it was only an inadequate simulation, hatred for those responsible for her death, and disgust with himself for being unable to resist the temptation to resurrect her as this second-rate avatar.

      And yet, he was unable to delete this avatar and replace it with another.

      Seventeen minutes until the fate of humankind is decided, he mused.

      Of course, Fleet Admiral Joorthan could have obtained the same information simply by glancing at the slow countdown time display in the central holotank on Genia’s bridge, where it was superimposed over the holographic representation of the system, its planets, moons, and habitats, and the defense fleet deployed there. But he found it reassuring to hear his daughter’s pleasant alto voice, and he knew that the ship’s positronics itself would take over answering the question. She had already handled it that way the previous four times.

      The fleet admiral nodded his thanks, which the ship’s positronics took as a sign to dissolve the avatar, and the lifelike image of Joorthan’s daughter disappeared.

      To the right of the fleet admiral sat his first officer, Fleet General Medina Hokranow, in her pneumochair. The green-skinned woman from the long-ago-destroyed planet Lorinoor gave her superior a furtive look that an outsider might have called disapproving. The unmistakable nervousness did not look good on the commander-in-chief of humanity’s last fleet, and it would be bad for morale if anyone else on the bridge should notice it besides her.

      “Captain Welkins, put me through to the section commanders!”

      Joorthan’s orders were to the fleet captain, who commanded the communications console. At the horseshoe-shaped station, three officers—the captain sat in the middle—were busy maintaining constant contact with the fleet’s ships.

      Once again, the ship’s positronics heard the command. This time, since it had a direct addressee, there was no need to analyze the command’s content to determine where to forward it.

      The person addressed heard the order over two acoustic fields generated by positronics right next to his ears, barely after Fleet Admiral Joorthan had spoken it.

      “Aye aye, Sir!” he returned, using gesture control to make the desired connections.

      Immediately, it seemed, the holographic images of the six section commanders who were to defend the system began to form in front of Fleet Admiral Joorthan.

      It was to be the last meeting before the battle for the system and for the lives of its billions of humans, whether virtual or physical, broke out.

      On a small open area in front of the command platform, six holograms flickered to virtual life one after the other. They were the life-size images of the six generals in whose hands the survival of humanity would lie—or, what remained of humanity after centuries of war. It was no longer a question of winning this war. The only thing that mattered was to avoid being completely wiped out, to avoid losing what was left of a human star empire that had once spanned half the galaxy.

      The upcoming battle with the implacable enemy, only a few minutes away, would be about nothing less than the survival of the last remaining humans. And about a secret hidden in this system, which would preserve the heritage of humanity even when the people themselves would be no more than a distant memory.

      A secret whose origin lay far in Earth’s past, inseparably connected with this conflict—perhaps, even the trigger of it.
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      Kimikizu nervously tapped the floor with her beak. Where was the person who had invited her on this strange ship? She should not have left her eggs alone!

      “Duck!” Norok shouted.

      But the warning came too late. Kimi hit her head on the pipe that ran across the much-too-shallow room. Angrily, she stomped her foot. Norok put his wing over her shoulder comfortingly, but she swiped it down. She didn’t want to be comforted right now. She would rather be telling off this man named Mart, who had first lured her onto his strange ship with mysterious hints and now never showed his face.

      Kimi buckled her legs, folded her wings, and made herself comfortable on her knees. Norok sat down opposite her so that their beaks touched. Kimi’s abdomen ached. The egg-laying had been exhausting, even if she had only laid three eggs. She could be quite reassured, because a couple of older females were now taking care of them, but she felt as if she had abandoned her children. Young Iks were raised by the community, but the hatching was the mother’s responsibility. Hopefully, Mart would not keep her in suspense much longer.

      She heard a scratching sound. Tolkut entered the room. On the smooth floor, his six legs made a noise that caused the fluff under her feathers to stand up. On softer ground, the Mendrak could have approached unnoticed to spin his threads to wrap her up at lightning speed and then suck all the juices from her defenseless body. Kimi shuddered, though she knew that a clever mind dwelt in Tolkut’s black-haired head. They all owed much to Tolkut. Without him, the Iks would hardly have survived the conflict that had erupted after the arrival of the two species in this system.

      Kimi jumped up and moved her feet in a fast rhythm and in all directions. Tolkut stood frozen. The vibrations caused by Kimi’s dance would spread across the floor to the Mendrak. They would reach him as an expression of her joy, and at the same time, they would signal her tense anticipation.

      Tolkut used all six legs for his answer. Since Kimi could hardly feel the vibrations, she had to watch him closely. That was especially difficult because she had already learned that what mattered was not when the Mendrak set his feet, but rather the rhythm that it created. There were certain speech habits among the Mendraki that probably resulted from their anatomy. For example, the legs opposite each other could never drum at the same time. That was what they called this form of communication. But while Tolkut preferred to use his front legs for triplets, younger Mendraki preferred to use their hind legs.

      I... am... worried, Kimi translated Tolkut’s sentence in her mind.

      “What did he say?” asked Norok.

      Her partner had given up trying to learn the strange language of the Mendraki. What was the point, when there were translation machines—and, of course, her?

      “He’s troubled.”

      “Tell him that...”

      She looked at him reproachfully.

      “Yeah, you’ll be fine, I know,” Norok said.

      It was also unusual among her people for a female to lead the conversation, at least in certain situations. But among the Mendraki, female individuals had almost no rights.

      Man makes us wait unduly long, Kimi drummed on the floor.

      With her two feet, it took a long time to complete this short sentence, but Tolkut listened patiently.

      Suddenly, two more hairy legs pushed through the low passageway on the wall into the room. They could only belong to Kasfok, who had also been invited to join the small delegation. Kasfok had once been Netmaster of the Mendraki, the Supreme Commander of their fleet, and Tolkut had rebelled against him. Still, Kasfok seemed to bear him no grudge. In any case, he had proven to be an amenable negotiator in the post-war communications. It was a fine example, Kimi thought, of how a character can change when conditions change. Norok was much more suspicious of Kasfok than she was, and they had argued about this often enough.

      Kasfok crawled up the wall and approached them at the ceiling. There he drummed a greeting. Kimi had to tilt her head far back on her neck to follow his movements, so she missed the first part.

      ... impudent, drummed Kasfok. ... let us be picked up by a ship’s master. Let all of Mart’s feathers fall out...

      Kimi had freely translated the insult at the end. Kasfok had drummed a word whose rhythm had sounded something like ‘spermatic cord,’ a vulgar term she had picked up from some young Mendraki.

      Calm down, Tolkut replied. If man asks us so urgently, he will have his reasons. We are... indebted.

      Kimi had difficulty following his leg movements. When the Mendraki talked among themselves, they took no account of their language difficulties.

      “What is it?” asked Norok.

      “Kasfok is impatient.”

      “Me too. I have an appointment with the Supreme Mother in two hours.”

      That was typical. She was worried about their joint offspring, but Norok thought only about work. Kimi moved her tail reproachfully, but Norok didn’t notice. Instead, he watched with fascination as Kasfok preened himself. In a flash, the Mendrak had built a small net on the ceiling and was now scratching his abdomen with his forelegs. Tiny flakes of skin rained down on them. Norok caught one and held it out to Kimi on his wingtip. The scale shone, although the light in the chamber shone diffusely from all the walls.

      “Very nice,” Kimi said.

      What is it? Tolkut drummed.

      Why is there no translator here? Kasfok asked back.

      You could have taken one with you, Tolkut replied.

      We were talking about one of Kasfok’s scales, Kimi explained with quick leg movements.

      Hopefully, the two Mendraki would not start fighting now. Tolkut and Kasfok had once been essentially mortal enemies. But she did not know the exact background. Tolkut had become a bit of a friend to her, but he did not comment on the internal affairs of his species.

      Yes, they are very annoying at the moment, drummed Kasfok. I wait every day for the molt to finally begin.

      The molt? The Mendraki didn’t have any feathers at all, did they? This had to be a misunderstanding.

      What do you mean by that? drummed Kimi.

      We lose our entire outer layer every three to four orbits, Tolkut explained.

      I have never seen that before.

      No wonder. This is a very intimate process for which we withdraw into a cocoon we have spun ourselves, drummed Tolkut.

      It is especially dangerous because we are very vulnerable during this time, Kasfok added. In the past, the entire clan defended us, but Tolkut has abolished the clans.

      I have not abolished anything. The Mendraki have decided that we no longer need this outdated form of society.

      Thanks for the explanation, Kimi drummed.

      I wish you hadn’t brought up the subject! Kasfok groused.

      “Would you be so kind as to let me in on your conversation as well?” Norok asked.

      She didn’t like hearing that tone from him. They were probably all overwrought. It was more than time for Mart to appear. She wrapped her wings around her torso in annoyance. A force pushed her toward the floor so that she had trouble keeping herself upright. Norok seemed to feel the same way. Then she heard a scratching coming from the ceiling. Kasfok wriggled his legs, trying to find a foothold, but it was no use. He was falling. Kimi experienced his fall as if in slow motion. She realized too late that she was standing almost directly beneath him.

      “What kind of—” Norok said.

      Kimi pulled in her head. Kasfok fidgeted with his front legs. Maybe he was trying to avoid it, or perhaps he was just trying to cushion the fall, but it didn’t help. The huge black spider landed on Kimi’s back. She let out a sharp scream. Then she fell to the left side. She supported herself with her wing, but it was no match for Kasfok’s weight. It cracked. Surely the bone at the front of the wing had broken—it was hollow, not designed to support a great weight. A throbbing pain went all the way to her head.

      Kimi was lying on her side, with Kasfok trying hard to get off of her. The movements of his six feet felt almost like a massage, but new pain stabbed whenever he accidentally got too close to the broken bone. The force pushing them all down intensified. Kasfok didn’t stand a chance. It hurt so much! Why didn’t Norok come to her aid? That was when she saw him. He was also lying motionless on the floor, pinned down by the force that could only be an effect of acceleration.

      The ship into which Mart had invited them must have launched. There was no other explanation. Had they just been kidnapped? But why, and who was responsible? The thoughts helped to distract her from the pain. What was Mart planning to do with them? Was there some plan behind it that no one had suspected? Or was it some natural force, after all, perhaps an asteroid hit or a celestial body that the ship had to avoid by using its thrusters? But then why had there been no warning?

      All of a sudden, she became very light. Nausea rose in her, and the world disappeared.

      
        
          
            [image: ]
          

        

        * * *

      

      “Kimi? Are you there?”

      Norok held her head on his knees and patted her face. Her beak poked into his belly, but that didn’t seem to bother him.

      “Where else would I be?” she asked.

      Surely it had all been a dream. They had lain down in the evening after laying the eggs, and now she was awake. She moved her left wing, and pain shot into her consciousness. This was no dream.

      “You were unconscious,” Norok said.

      Kimikizu moved her head. They were still in the same room, which was now filled with a sour smell. Kasfok sat next to her and cleaned himself.

      “What happened?” she asked.

      “You vomited and hit the Mendrak in the process.”

      “Kasfok?”

      “Exactly.”

      “Oh, I’m sorry to hear that.”

      She had to apologize to him. Kimi tried to get to her feet, but she could not. She was too weak. That damn wing bone! She couldn’t stand weakness, especially not in herself.

      “You have to apologize on my behalf,” she said.

      “But I can’t—”

      “I’ll describe the movements to you.”

      “Okay.”

      Norok carefully put Kimi’s head down, stood up, and danced the words of apology she described to him. It didn’t look too elegant, but Kasfok seemed to have understood him.

      There is no reason for that, Kasfok drummed. Letting others share in your digestion is a great honor. It is something that parents do for their children. I thank you very much, because I have never shared digestion with an Iks.

      Kimi described as Norok performed the dance of non-intentionality.

      Nevertheless, Kasfok drummed, if you want me to return the favor, all you have to do is tell me.

      That’s worth missing, she thought. Just thinking about it made her feel nauseous again.

      “Surely you know the dance of thanksgiving?” Kimi asked.

      By now, almost every Iks knew these fundamental movement patterns. Norok rose again and executed the few steps.

      Tolkut tapped her, and she turned her head so she could see his movements.

      How are you? he drummed.

      Kimi briefly lifted her injured wing and twisted her mouth.

      You are in pain.

      Tolkut had interpreted her facial expressions correctly. He had already proven himself to be amazingly empathetic on several occasions.

      I can help you, he drummed on. Tolkut turned around and showed her his abdomen. In the end gland we dead tail little pain poison act, he drummed.

      Excuse me? This had to be a misunderstanding. Of course—she hadn’t taken into account that he had drummed with his back to her. If she had only paid attention to the rhythm, this mistake would not have happened to her. But his movements had confused her. She tried to remember more precisely, but did not manage it.

      No, she tapped out on the floor with the right wing tip.

      Tolkut apparently understood, because he turned around and repeated his sentence. A small dose of the venom from the gland on my abdomen has a numbing effect.

      It made much more sense drummed this way. So, he could take away her pain? Why not? She trusted Tolkut, and at the moment, there was no alternative. With the right wingtip, she drummed the yes rhythm.

      The Mendrak crawled over her injured wing. His hairy belly pushed some of her feathers aside. She didn’t see it because she had her head turned away, but she felt the movement of the quills in her skin. Instead, she looked at Norok. She would have liked a reassuring look, but her partner was apparently staring spellbound at what was happening on her wing. Norok was an open book to her.

      Now he lowered his beak, and at the same moment, she guessed, Tolkut lowered his abdomen. A brief burning sensation, then her skin grew warm around the break. A tingling sensation rose up over the joint. It reached her long neck and then worked its way down through her body. It was not an unpleasant sensation. On the contrary, it resembled the gentle vibrations she usually felt just before falling asleep.

      But she did not fall asleep. Tolkut left his place so that she could see him drumming again.

      The effect lasts for about half a day.

      Thank you, she replied with the tip of her right wing.

      “Are you feeling better?” asked Norok.

      “I think so.”

      She moved her left wing. The last segment was stiff. Apparently, not only nerves but also muscles were numb. But she could stand up without feeling pain. Probably she could have even flown, only they were still in this room that was only a wingspan in height, and she had to keep her head lowered all the time.
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        * * *

      

      “Look over here!” exclaimed Kimi.

      There was a kind of mirror in front of her, but it provided a spatial image. It was smaller than she was, so that she had to bend down. Behind a screen made of a glass-like material, a second Kimikizu bent down, also lowering her beak. When she turned in front of the transparent screen, her image also changed position, mirroring her. The spatial impression was perfect. There was no trace of projection. Rather, it seemed as if she were conversing with her twin sister, except that a disc stood between them.

      “Awesome,” Norok said, “a perfect hologram.” He scrutinized the frame of the mirror. “There have to be cameras around here somewhere,” he said. But the frame was smooth throughout—this mirror must capture the image differently.

      Kimi touched the pane, and her reflection did the same. She placed her index finger and thumb on the pane and slid them away from each other. The other Kimi performed the same gesture. In the process, however, the other Kimi’s belly grew. Kimi pulled her fingers further apart, and her reflection visibly deformed.

      “Stop!” shouted Norok.

      Kimi jerked back, startled. “What is it?”

      “Look at you, Kimi!”

      She looked down at herself. Her belly was... In shock, she jumped backward and almost knocked her partner over. That was impossible! For a brief moment, her belly had taken on the same horrible shape as her reflection in the mirror. She felt around, but everything seemed normal. Her belly bulged slightly, as was normal shortly after egg-laying. Her heartbeat gradually calmed down.

      “Did you see it, too?” asked Norok.

      “I... I don’t know what I saw.”

      “It must have something to do with this 3-D mirror. What did you do?”

      Kimikizu stood in front of the mirror again. Her virtual counterpart smiled uncertainly at her. Her smile! Then, for safety’s sake, she took a step to the side. In her place, Norok was now visible in the mirror. She held a finger on the glass and slowly pushed it aside. Norok turned on his axis, but only the reflection changed, not the real Norok. She looked at her partner from all sides. Although he was facing the device, which could not be a simple mirror, she saw his back.

      She put two fingers on the glass. Wait, she told herself. “Will you please take two steps to the side, Norok?”

      Her partner followed the request. Now only the entrance to the next room was visible in the mirror. Kimi spread her fingers, distorting the image behind the glass. The mirror image of the door now had a bulge at least the length of a wing on one side. She turned around. The actual door behind her was now also deformed.

      “Do you see the door?” she asked.

      “Indeed. That’s... Mart owes us an explanation.”

      Kimi let go of the mirror. The door immediately returned to its original state.

      Norok went to her and examined her. “It’s like nothing ever happened,” he said.

      “We would have to study the material at the molecular level,” Kimi said. “The stress of the deformation must have affected the bonds of the molecules.”

      “I’m afraid that will have to wait,” said a bass voice behind them in accent-free Iks.
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        * * *

      

      A wingless biped with a comparatively big head was standing in front of them. Kimi had never seen him without a spacesuit, but she recognized Mart’s voice immediately. But how had he gotten into this room? Could the being, who according to his information belonged to a species called ‘human,’ just appear out of nowhere? That seemed doubtful.

      “It’s about time,” she said. “Where did you come from?”

      Mart twisted his mouth. He didn’t seem to like her greeting, but she didn’t care.

      “Kimi, let’s formally greet our host first, shall we?” Norok stretched his beak forward as if he hadn’t noticed that the human’s beak was far too short for a formal greeting.

      “He kept us waiting for hours, so he owes us an explanation!” protested Kimi.

      “Of course,” Mart said. “I just came through the door here.”

      “Alexa, open the door,” he said. Who was this Alexa, and what did the words mean? Before Kimi could ask him, a gap the size of a door opened. Behind it was a flickering light.

      “So you’ve been on the ship all this time, keeping us waiting?” Kimi became angry. Her chest feathers stood up. “Couldn’t you have at least warned us before you launched the ship?”

      Mart raised his arm and looked at his wrist. “The ship has launched?”

      “Are you kidding us?” asked Kimi.

      “No, I really didn’t know. I had some work to do. I’m very sorry. It wasn’t planned.”

      “But you were on board the whole time!”

      “You can’t say that, Kimikizu. But before I have to explain all this twice, why we don’t go and join our other two guests?”

      Mart pointed to the door through which they had entered the room. “Then I’ll answer all your questions.”
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        * * *

      

      First they found Kasfok. He had spun a mat in an empty room. Kasfok greeted Mart with his front legs raised high. A bystander might have assumed the Mendrak was about to pounce, but Mart was unimpressed. He took a small cylindrical object out of his pocket and placed it on the floor. Then he began to speak. The item seemed to work as a translator.

      They did not discover Tolkut until ten minutes later. The former ship’s master was examining a machine that was roughly the shape of a sleeping couch. Various wheels and blades were moving up and down on it, which Tolkut had probably set in motion. He was about to touch one of the cutting edges with his front leg, or at least that was what it looked like.

      “Careful!” shouted Mart.

      Tolkut did not react. His foot secreted a thread, which lowered itself onto the cutting edge. The machine cut it.

      Mart hit his forehead. Then he put the translator on the floor and repeated his warning.

      “Thank you, but I’m being careful,” replied a voice from the translator.

      “That machine really packs a punch,” Mart said.

      “What is it for?”

      “It can analyze life forms.”

      “But not non-destructively.”

      “Hence the warning.”

      “Your ship. It seems strangely makeshift. Have you noticed that, too?”

      “What do you mean, Tolkut?”

      “The rooms are all perfectly formed. But then there are always wires, beams, or pipes that break through the walls, as if they were installed after the fact.”

      “I see,” Mart said.

      “You don’t want to answer my question?”

      “You didn’t even ask a question, Tolkut.”

      A loud laugh sounded from the translator while Tolkut rubbed his hind legs together. The machine was apparently also capable of translating behaviors.

      “I like talking to you, Mart.”

      “My pleasure. I think you all deserve an explanation now. So let’s start with that.”

      Tolkut danced the steps of joy and expectation.
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        * * *

      

      “So, what’s the problem?” asked Norok.

      The human had led them into a room with a much higher ceiling, so that Kimi could finally stretch her spine again. There were openings in the walls that appeared to point outward. One could see space all around the ship. However, it was clear that other rooms were adjacent, at least to the north and east, so these openings could not be real portholes.

      “Hold on.”

      Mart placed the translator on the floor. Then he stretched out his short arms and bent his hands. Two hump-shaped seats grew out of the floor. Norok rattled his beak, and Kimi guessed why. Mart was trying to be polite, but it was much more comfortable to sit on his knees.

      Mart glanced at the two Mendraki. Tolkut remained motionless while Kasfok anchored a few threads in a corner of the room. He probably expected a longer speech. Norok sat down on one of the stools, and Kimi followed his lead so as not to appear ungrateful.

      Only the human remained standing. “Unfortunately, I don’t have good news,” he said. “I’m really sorry, especially after all the sacrifices you made when you got here, but the solar system will be history in a few weeks.”

      A booming laugh came from the translator’s speaker. Kimi noticed Kasfok rubbing his hind legs together. He obviously had the floor. Then he began to drum.

      “I congratulate you, human. You have managed to study our traditions amazingly well. Yes, we like to tell each other terrible stories when we haven’t seen each other for a long time. It lightens the mood immensely. This is sometimes followed by a little man-on-man fight. I’m ready if you want to continue the dance of tradition.”

      Mart scratched his head. Could he really have chosen a traditional Mendraki introduction?

      “I’m afraid this isn’t a story,” Mart said. “It’s reality. I’ve detected a scout from the Artificials. The shocks to space-time from the wormhole drives of the net ships must have attracted him.”

      “A scout? That doesn’t sound too dangerous,” Norok said.

      “Who are the Artificials? Could you elaborate on that?” Kimi asked.

      “That’s a long story, and there’s no time for that now,” Mart replied. “But the fact is that the scout has noticed activity in this system that will inevitably lead to the destruction of the sun, and soon—within a few weeks. Therefore, you must immediately board the ships you arrived here in and make for the distance, or you will all die. There is no alternative.”

      “We have landed and converted some of our ships,” sounded from the loudspeaker. “It would take us months to even get all the Mendraki into orbit. And then we still don’t have nearly enough helium-3 to restart the wormhole engines.”

      “I was afraid of that,” Mart said. “You need to concentrate fuel on a few ships and get as many individuals to safety as possible.”

      “But if we take away all the energy from those who have to stay here, they will perish.”

      “They’re going to die anyway, Tolkut. The sun will blow up into a nova. All the rocky planets will burn up in it, the gas and ice giants will be stripped of much of their atmospheres, and their orbits will change. Your two species cannot survive here.”

      “We are in a similar situation to the Mendraki,” Kimi said. “We can’t escape that fast. The swing-by maneuvers that would allow us to bring our generation ship back up to interstellar speed would take several orbits.”

      “You don’t have that much time,” Mart said. “But maybe I can speed up your ship with my sphere as much as you need.”

      “Exactly how much time do we have?” asked Norok.

      “I would expect three, four weeks at the most. Then a solar torpedo will—”

      “A torpedo?” Kasfok interrupted him. “We can shoot that down. The armament of the net fleet—”

      “In order to shoot it down, you would have to see it first. But it will emerge from hyperspace right at the core of the sun and place a black hole there.”

      “The scout, Mart,” Norok said. “You said you noticed that one. Can’t we destroy it? Then those Artisticals won’t know what’s happening here.”

      “Artificials. But it is too late. I tried to reach the scout and neutralize it. You guys were already on board by then.”

      “I broke my left wing,” Kimi said.

      “I’m sorry about that. We can look at it later in the infirmary. My maneuver wasn’t successful because the scout had already disappeared again.”

      “The Mendraki will not roll up their nets in cowardice.” This could only be Kasfok.

      “But how are you going to fight an invisible threat?”

      “The torpedo may, as you say, appear seemingly out of nowhere. But there must always be a sender. A small part of the net fleet is ready for action. We destroy the home world of these cowardly Artificials with it. The Mendraki have taken on stronger opponents in the past.”

      “If you send the last operational ships on such a mission, you deprive yourselves of all possibilities to escape,” Norok said.

      “The defense-by-attack strategy has just failed, Kasfok,” Tolkut said. “We’d better send out a single ship tasked with negotiating with the Artificials. Neither the Mendraki nor the Iks are guilty of anything. They need to understand that and call off their attack.”

      “Normally, I’d be in favor of negotiations, too,” Mart said, pacing the room. “But to do that, we’d have to know where the Artificials live.”

      “Humans don’t know the home world of their apparent greatest enemies?” asked Kasfok. “Do you know nothing about warfare? Reconnaissance is the most important thing.”

      “Oh, people know all too well about wars. I guess that’s the root of the problem. But it’s—”

      Suddenly, the light began to flicker. Kimi jumped up. No, it wasn’t the light. It was still flowing perfectly homogeneously from the walls. The person himself was flickering. His whole body seemed to dissolve. Holes as thick as arms appeared in his stomach, through which Kimi could see the two Mendraki on the other side of the room.

      Mart had stopped and looked down at himself. He didn’t seem to be comfortable with the process, either. His shoulder disappeared, but the rest of his arm moved as if it were still there. Had they been talking to a hologram all this time?

      But Kimi had touched Mart several times while he had led her into this room. She tried to touch him again, but Norok withdrew her wing. She thought of the strange machine that had warped the door. There was technology at work here that went beyond the horizon of Mendraki and Iks.

      It was not magic, which strangely reassured her, because the technology was apparently failing right before her eyes. Something that failed could be repaired. Or be destroyed. They would probably need both options if they wanted to prevent the destruction of their species.

      The holes in Mart’s body kept changing. The human opened his mouth, but nothing could be heard. Kimi tried to read his lips, but when half the chin disappeared, she could no longer follow. The process didn’t seem painful, at least. For a few wing beats, Mart’s body ran headlong across the room. Then, suddenly, it hovered knee-high above the floor. The head reappeared, but was situated the wrong way around. The arms rotated wildly, and Mart’s face showed that he didn’t want that.

      Then Mart disappeared completely. Kimi thought she saw a kind of light echo where his body had been standing. But that could have been an illusion, like when the eye displayed shadow images after one had looked too long into the sun. Her sense of sight was not attuned to the concept of material things suddenly dissolving into nothing.
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        * * *

      

      “What was that?” asked Tolkut.

      Kimi was amazed, not that the Mendrak spoke, but that she heard his words aloud. The translator that Mart had brought with him was still on the floor. Shouldn’t it have disappeared, too, if everything had been a projection?

      She picked up the cylindrical, shiny black device. It was warm, and when she put it to her ear, she heard a soothing hum. The translator consisted of ordinary matter. If they took it apart, they would find plastic and metal. The electronics would undoubtedly be far more sophisticated than the Iks’s, but would be based on the physics they knew.

      She felt like breaking the device open. It seemed like she had just experienced a dream. The tinkering might bring her back to reality. But that would be stupid—the translator made communication with Tolkut and Kasfok much easier. They would still need it.

      “And now?” asked Norok.

      “That was spooky,” Kasfok said.

      Everyone looked at her as if she knew more. Kimi wrapped herself in her wings. The left tip hurt a little, so Tolkut’s anesthesia was no longer working as well. Hadn’t Mart said something about an infirmary? She should look for it.

      “We have to do something,” Tolkut said.

      “I have an appointment with the Supreme Mother,” Norok said. “You will excuse me? I will try to call a ship.”

      Norok seemed to be out of his mind. Mart’s disappearance must have thrown him off balance.

      “Why don’t you look outside,” Kimi said, “There’s no one here to pick you up.”

      Norok stepped up to one of the simulated portholes, looked through it briefly, and turned back around. “Who knows what this screen is showing us here?” he said. “We can’t believe anything we see.”

      That might present a problem, thought Kimi. We have to believe something—otherwise, we can’t do anything.

      “We should first find out where we are,” Tolkut said. “Then we’ll try to take control of the ship.”

      “If we can do that, we’ll fly to those Artificials and destroy them,” Kasfok said. “You have seen for yourselves what powerful weapons the Sphere possesses. That’s much more promising than trying to do it with what’s left of our net fleet.”

      “Typical. You always think about fighting and war,” Kimikizu said.

      “We don’t need to agree yet,” Tolkut said. “So far, we are just stowaways. Any decisions will have to wait until we can steer the ship.”
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        * * *

      

      “This is where we first met Mart,” Norok told them.

      Kimi looked around. Only the strange mirror distinguished this room from the many other, mostly empty cubicles through which they had passed. Mart had stepped out of a door concealed in the wall. Kasfok approached the mirror. Kimi danced the steps of caution. She had slipped the translator under one of her wings, near her shoulder. It needed contact with a smooth surface to transmit the vibrations necessary for Mendraki communication.

      Norok scanned the wall. Mart had simply tapped the wall and the door had opened. What if there was some kind of user ID that opened the passage only for authorized people? Kimi recalled the situation. She had been standing with her back to the mirror, examining the open passageway to the next room. Then, suddenly, someone had spoken at her back.

      She turned around. Norok was quite clearly scanning the wrong wall. “Directly across the room,” Kimi said. “You’re on the wrong side.”

      “No, I’m sure it was here.”

      “Trust me. It’s here. I just need to do a little searching.”

      Tolkut watched their discussion. It was almost as if he understood them, but Mendraki were virtually impervious to sound. Kimikizu stepped up to the wall where she remembered Mart standing. She opened her hand so that it looked as human-like as possible. Then she tapped with the second finger approximately on the place where Mart had touched.

      A cool breeze blew through the opening. Inside, the light flickered again—or still?

      “Norok? Look, a door has opened here.”

      She tried to put as little triumph into her voice as possible, but she didn’t quite succeed. Norok closed his beak with a loud clatter. Then he came to her without looking at her. He would calm down quickly. She did not resent his vanity. He wasn’t a bad guy, after all, and as commander of a reconnaissance ship, he’d always had to radiate unconditional confidence to his subordinates.

      She let the Mendrak go first. Kasfok used the wall and then the ceiling. At first, the huge spider had frightened her when it crawled above her, but she had gotten used to it by now. It was good to have someone who could also examine the ceilings of the rooms. They didn’t know how the ship worked. Why was the light flickering in this room? The walls seemed just as smooth as in all the other rooms. The flickering came from everywhere. Kimi was glad when they left the room.

      In the next cabin they came across a double doorway, which opened with gestures. She had wanted to continue the exploration together with her partner, but Norok preferred to join Kasfok. Very well. Let him see what he gets from it.

      Tolkut was similar to her personally—the old warhorse also preferred words to weapons when in doubt. But she also understood that Norok, as a trained warrior, was fascinated by the once-powerful Kasfok.

      Kimi pointed to the ceiling. Tolkut understood the gesture and climbed up. That way, nothing would be able to surprise them.
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        * * *

      

      The Sphere must be enormous. They had explored at least 20 rooms without finding the control center. They proceeded systematically. Tolkut used spider silk to mark all the doors through which they had passed. They had not come across any traces of the others, but neither had they come across any human traces. Apparently, the Sphere had been empty except for Mart. This was essentially good news, because it meant that a single human was enough to navigate this mighty spaceship. They just had to figure out how to do it.

      Tolkut rappeled down from the ceiling. Kimi remained standing, while the Mendrak danced the steps of recognition. She had left the translator with Norok, so she had to rely on her language skills.

      This is a strange ship, Tolkut said.

      Yes, you are right. It’s as if it was built in two phases.

      They constantly came across furnishings that seemed to indicate the rooms had been retrofitted, with small cabinets stuck to the walls, linens hanging from the ceiling, and strange furniture that only sometimes matched the shape of people’s bodies.

      Or as if it had been rebuilt at some point, Tolkut said. But I do not jump that.

      Excuse me? With her eyes closed, Kimi repeated the rhythm in her head.

      But that’s not what I mean. That was what Tolkut had said. She had to pay better attention.

      What do you mean then? she asked with a few quick steps.

      The shape of the rooms. They are sometimes narrow and sometimes wide, and the heights also differ.

      She had already noticed that, too. But they are always cuboid, she added. What does that tell you?

      Among the Mendraki, specialists design the ships, master net builders who have acquired this art. They always start from the same basic units.

      It’s similar with the Iks. This is more efficient in construction, because you only need a certain number of parts.

      Correct. But efficiency apparently played no role in the construction of this sphere.

      Perhaps people had a surplus of resources.

      Nothing of this is noticeable in the rooms. They are minimally furnished.

      The Mendrak seemed to have an idea. What is your point, Tolkut?

      Perhaps the ship grew naturally, from room to room.

      Like a living being?

      Not necessarily like a life form, but like an organism.

      That was an intriguing thought. But it did not help them any further. That’s very exciting, Tolkut, but now let’s keep looking. I’m already pretty tired.

      Maybe we need to change our search?

      How?

      There must be circulation systems in an organism. At least in the beings we know. Maybe... wouldn’t they lead us to the center?

      But how will you find them? They run inside the walls for protection, and are thus inaccessible to us.

      I think I can hear them, Tolkut said.
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        * * *

      

      Tolkut pressed his body firmly against the ceiling. His six legs stood out pointedly as a result. He slowly pushed himself forward while Kimi remained below him with her head down.

      They reached the wall. The hidden pipe had to continue on the other side. Kimi was skeptical. How would Tolkut know in which direction the line led? They hadn’t seen a single staircase or ladder yet, either. So they were constantly moving in the same plane. Mart’s spaceship, however, had a spherical shape. How did that fit together? And what if the line suddenly led upward?

      Wait here, drummed Tolkut. The Mendrak crawled down the wall and looked for the nearest exit. He crossed it but quickly came back. Wrong direction, he drummed.

      Tolkut left the room through another door. Kimi waited until she finally heard a knock. Tolkut must have found the room where the line continued. She knocked back, then followed him. By the time she reached the room Tolkut had called from, the Mendrak was again glued to the ceiling, listening for sounds that were inaudible to her.

      Downy fluff, Kimi scolded in her mind. She didn’t want to distract Tolkut. The longer they took, the more pointless the search seemed to her. They should have warned the flock instead. Her people had to get out of this doomed system as soon as possible. Maybe they could use the Sphere to bring at least a part of their people to safety.

      
        
          
            [image: ]
          

        

        * * *

      

      That’s no use, Kimikizu tapped the wall with her beak.

      Tolkut straightened up. His little head turned back and forth. We are getting closer, Tolkut replied, be patient.

      Patience had never been one of her virtues. Tolkut was easy to talk to. What destination? she asked.

      The core.

      How did Tolkut know that? That is impossible. We have been moving in the same plane for hours.

      No, Kimi. I need less strength to hold on to the ceiling here.

      What does it mean?

      The ship probably uses its rotation to generate the gravity we feel. The closer we get to the core, the less strong it becomes.

      But then shouldn’t they have found stairs?

      That’s im... No, it’s possible if the levels are organized in a spiral fashion, Kimi drummed.

      Exactly.

      Wouldn’t we then move faster if we followed the gradient of gravity?

      From room to room, the differences are so slight that I can’t feel them. We must continue to orient ourselves to the lines.

      Kimi opened her beak and yawned. A small opening appeared on Tolkut’s face, and closed again. Was it possible that he had also just yawned?

      Are you tired? Shall we rest a little?

      That’s an excellent idea. Very gladly, she drummed.

      I can prepare a camp for you.

      That is not necessary, but thank you. I sit very comfortably on my knees.

      Kimikizu sat down, rested her heavy head on her shoulder, and closed her eyes.
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            Review: Goruskhan 2988 A.D

          

        

      

    

    
      “Damn tin head!” exclaimed Jonas in disappointment.

      The stone had just missed the robot. The laughter and mockery of the others brought a blush to his face. The loud mixture of jeers and derisive remarks made the few visitors to the park, mostly older citizens of the planet Goruskhan, who had made themselves comfortable on benches in the pleasant midday sun, look disapprovingly at the small group of students who were cheering each other on and waiting to finally find out who would be the first to hit the lawn care robot with a projectile.

      Not that all seniors disapproved of this behavior in principle. Far from it! Among the elderly, there were enough who were not enthusiastic about the inexorable takeover of the labor market by autonomous machines. In the occasional holophone conversations with their children and grandchildren, or at the even rarer family reunions, they heard again and again about jobs that were at risk or had already been taken over by robots.

      Since the human race had begun to expand into space after the invention of hypertunnel propulsion nearly 200 years ago, the use of autonomous machines had inevitably progressed.

      “Go, Jonas!”

      “Again!”

      “Loser!”

      The voices of the predominantly male youths, all of whom must have been around 12 years old, sounded garbled and could hardly be understood by outside observers. Jonas, however, who had only just missed the robot with his throw, understood them very well. If he missed the robot with the next stone, he could forget about joining Nikolai’s group. Everyone wanted to be part of Nikolai’s group—at least everyone Jonas knew. Nikolai was the biggest and strongest boy of his age group at Ertlov City High School, and you either belonged to Nikolai’s group—and thus enjoyed its protection—or you belonged to the others. The ‘outsiders.’

      It was clearly better to be part of Nikolai’s group.

      Jonas looked searchingly across the gravel path to find another stone of suitable size for his next attempt.

      The robot made its rounds undisturbed, leaving an evenly mowed lawn in its wake. Although the machine could autonomously do its assigned work, it was not designed for complex interaction with humans. Its capabilities in this area were limited to warnings about its sharp shearing blades if anyone entered the lawn and risked crossing its path. If the warning was ignored, the machine would naturally take evasive action and even deactivate itself if necessary to avoid an unpleasant incident.

      Under no circumstances could a robot be allowed to harm a human.

      The atmosphere was already tense enough as it was, as the local politicians responsible for park maintenance knew only too well.

      Not because there were so many applicants for the job as parkkeeper. More precisely, there was no one at all who wanted to do this job, but it was a matter of principle! At least this was the statement of those who complained every evening in the Holonews about the advance of the machines and the decline of the working class. There were hardly any people left who were willing to sweep the streets of the cities, to stand bent over the furrows of the fields all day as harvest workers, to stock endless shelves as warehouse workers, or to turn screws into relevant parts in hours of monotony at the assembly line of a factory building. But, it was a matter of principle.

      Even for more complex work, such as nannies, cleaners, or certain service areas, more and more robots were used. They became cheaper and cheaper in mass production, never got sick, worked around the clock, and did not complain about working conditions. However, the robots still lacked understanding of human behavior in some areas. The machines lacked what was commonly called ‘emotional intelligence,’ and this deficit severely limited their potential applications. However, not everyone was unhappy about this!

      Since there was hardly anyone left who was willing to do menial work, the resulting increase in automation inevitably left more and more people without jobs. Robots had become the symbol of a system whose high technology required less and less manual labor.

      In truth, it was not the robots who were to blame for the increasing misery of many people, but the politicians who had failed to foresee the effects of technological development and to make appropriate provisions for those who were particularly affected by these upheavals. Nevertheless, the robots were downright hated by many.

      Therefore, throwing stones at a lawn care robot was a venial sin in the eyes of many seniors. Some of them would have been only too happy to take part themselves if only their stiff joints allowed them to.

      In the meantime, Jonas had found a stone that was comfortable to hold, not too heavy and not too light, one that he could throw far enough. One of the tests Nikolai demanded of him was to get a hit from a distance that didn’t make it easy.

      Even as the stone sailed through the air, Jonas knew this time it was going to hit. Indeed, with a metallic ‘plonk,’ the projectile hit the small, tower-like structure on the surface of the discus-shaped robot, beneath which was located the electronic control unit with the central processor.

      Nikolai slapped Jonas appreciatively on the shoulder, which seemed almost like a knighthood to him. The small group hooted again. But the howls and laughter died away as quickly as they had begun.

      The lawn care robot suddenly stopped, and a loud, tinny voice sounded from it. “Please make way! Please make way! Please make...”

      The voice died away and the machine began to spin in circles. From its speaker came only indefinable tones, which moved between a high-pitched squeak and a sound as if one were drawing a piece of chalk under high pressure across a blackboard.

      Instinctively, Jonas clapped his hands over his ears.

      From the nearby benches, where the seniors followed the spectacle with open mouths, the first curses rang out. Two of the elderly gentlemen rose and, as fast as their feet could carry them, walked toward the park exit to escape the terrible noise. Others, who were no longer so steady on their feet, pressed their hands to their ears.

      The shrieking sound went through Jonas’s spine. And it grew louder and louder.

      “You must have broken something,” Nikolai shouted in his ear. He was barely understandable through the noise.

      Then the robot suddenly accelerated and drove toward the boys with clattering shear blades. Nikolai and the others cried out in horror and jumped apart in all directions. Only Jonas remained, paralyzed with fright. It almost seemed as if the robot wanted to take revenge on him.

      When the machine reached the edge of the lawn, it bumped into a small border of natural stones, barely a hand’s width, designed to prevent the grass from spreading onto the sidewalk. Normally, the robot would have turned off when the sensors on its front bumped into the edging, but the vastly excessive speed at which it was now traveling produced a different effect. Instead of turning off, it slammed into the boundary with full force, the rear part of the machine vaulted upward, and the robot performed a half somersault.

      Lying on its back, it came to rest only a meter in front of Jonas, who was still standing there as if paralyzed. The shearing blades on its underside, now jutting upward, were still spinning and seemed to be threateningly reaching for Jonas. The screeching sound from inside the robot died away with a pitiful whimper.
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        * * *

      

      Jonas Jordan opened his eyes and smiled to himself. The scene from 20 years ago had played itself out in his mind’s eye in a split second. It had been his first close encounter with a robot, and more than likely it had contributed to his taking up the profession he now practiced.

      His parents hadn’t exactly been thrilled when they were presented with the bill for repairing the lawn care robot, and Jonas was forced to accept a severe cut in his allowance for quite some time, but the sight of the machine lying helplessly on its back in front of him had awakened something in him—curiosity about how such a thing might work.

      The study of robotics had been the logical consequence of this curiosity.

      And now, despite his young years, Jonas was already one of the leading roboticists of the Terran Planetary Union.

      With his right hand, Jonas carefully reached into the open flap on the front of the robot lying on the lab bench in front of him and inserted the latest model of the emotioprocessor he had developed.

      “The big moment,” said Genia, who was standing next to him. “You’ve been working toward this for two years.”

      “And I couldn’t have done it without you!” He gently squeezed Genia’s right hand with his left. Even though they were very close, they were not in a relationship. Jonas wouldn’t have minded—Genia was an extremely attractive woman of his age, and he certainly had feelings for her—but she had been involved with his best friend for almost three years. Jonas wouldn’t have dreamed of interfering in that relationship. He liked Genia and Rolgar too much for that.

      However, if his best friend did not make any effort to ask Genia the decisive question in the near future, he would first speak to his friend’s conscience and then reconsider his position.

      Again Jonas smiled slightly, but this time not at the thought of an event from his past, but of one that might instead lie in the future.

      With a soft click, the new chip snapped into its holder. Jonas pulled his hand out of the robot, closed the maintenance door, and sighed. Then he looked at Genia. “Do you want to start it up?” he asked.

      “Are you serious?” Genia looked at him in amazement. “It’s your work that went into that thing.”

      “I would be honored if you would be the first to activate the chip.”

      Her smile could have melted even Titan. “Thank you! That’s very... sweet of you!”

      Genia looked at Jonas again questioningly and, after he had nodded in confirmation, put a finger on the touch-sensitive button beside the robot’s maintenance door.

      A low hum sounded from the robot as the hardware booted up. Then its eyes opened.

      “Basic activation done. Awaiting input.”

      “Activate test mode,” Jonas commanded.

      “Test mode activated.”

      The voice sounded almost human, but that wasn’t what made this prototype so special.

      Hopefully, what will make it special, Jonas thought.

      It was not yet certain whether the years of research had paid off. Natural-sounding voices in robots were just a question of finances. High-quality voice modulators cost lots of money. The underlying software, on the other hand, was trivial.

      What should make this robot special was not its human-like voice—it should be its human-like behavior. Its emotional intelligence!

      No artificial intelligence worthy of the name had ever been created. Although the human brain had been analyzed down to the last atom, the countless connections of its synapses mapped, and each of its electrical connections measured down to the last detail, every attempt to reproduce it in an artificial version had failed miserably. Even the most advanced robots were unable to react to complex scenarios with appropriate emotional feedback, which continued to severely limit their areas of application.

      So far!

      Jonas hoped to have taken the first step toward real AI with his work.

      But he was well aware of the limitations of an AI. Even if he succeeded in making not only human thinking but also human feelings understandable to it, any behavior arising from software would always remain the result of mathematical calculations and simulated sensations.

      Robots were not living beings. They were not real! Therefore they could never be conscious of themselves and ‘feel’ real feelings. They could only analyze and simulate them, nothing more. The emotional intelligence Jonas hoped would be simulated by his newly developed processor would not be the product of real feelings, but merely the result of highly complex algorithms.

      Robots would inevitably always remain artificial beings and always be in the service of humans. A robot had no soul, and it would never have one!

      “Get up!” ordered Jonas.

      The robot lifted its upper body, swung its legs over the edge of the table, and slowly and carefully slid down from the lab table. When its feet finally touched the floor, it stood in front of Genia and Jonas without wavering.

      “Who are you?”

      “Test unit 23 dash 3008,” the robot replied without hesitation. It was the 23rd test subject in 3008 A.D. The first 22 previous versions of Jonas’s emotioprocessor had failed.

      “Self-analysis. Basic functions only.”

      A few seconds passed before the robot answered.

      “Test unit 23 dash 3008 in optimum function mode. Energy storage at one hundred percent. Cognitive processors at seventeen percent utilization. Emotioprocessor at eighty-three percent utilization.”

      Genia looked at Jonas in surprise.

      “Why does he have such a high utilization of the e-processor?” she wondered aloud.

      Jonas couldn’t explain it, either. The emotioprocessor was his invention, the part they were standing here for. ‘T23,’ as they had christened the robot, was the specimen in which the once-again-revised emotioprocessor was to be tested, in its—hopefully—final version. The previous versions had either failed completely or had not entirely produced the desired result: a robot’s emotional reactions to external stimuli, indistinguishable from those of a human. But none of them had shown such a high workload already at the beginning of the testing process.

      Jonas feared that this test would fail again, because now came the critical phase. The robot would have to give answers that could no longer be calculated with strict logic. They required self-reflection, which required a functioning emotioprocessor!

      “How are you doing?” asked Jonas.

      Again, a few seconds passed before T23 answered. “I... I’m... confused.”

      “Confused? Activate analysis mode: describe the term ‘confused.’”

      The request to go into analysis mode blocked the emotioprocessor until the opposite command was given so that emotions—even artificial ones—could not interfere with a factual analysis.

      Immediately, the robot’s voice also changed audibly. It now sounded less modulated and much more technical. Colder.

      “Confusion. Conflicting input/output pairs. Unpredictable cognitive response to input data. Different, unpredictable output parameters given repeated and identical input parameters.”

      Jonas nodded with satisfaction. At this point, all previous test robots had failed. Either they had no longer been able to analyze themselves and had gone berserk with a kind of ‘robotic psychosis,’—which meant that they no longer obeyed any command and had to be forcibly shut down because they could no longer bring input and output into a coordinated relationship—or their electronic brains had been overloaded by the self-reinforcing resonance process and had ultimately burned out.

      “Enable test mode.”

      “Test mode activated.”

      “What do you feel?”

      Again, a few seconds passed. “I... I don’t have input. I don’t have a reference.”

      Jonas sighed again. It didn’t work quite as he had hoped a moment ago. At least the thing hadn’t burned out right away and was still working. But the input/output nexus didn’t seem to couple correctly with the emotional resonance circuit.

      Then he had an idea. A crazy idea. “What would make you happy?”

      Genia looked at him curiously. They had not discussed this question in the briefing before the test run.

      This time the answer was immediate. “To have a purpose. To be useful.”

      “Why?” asked Jonas.

      “Because... Isn’t it my destiny to serve my creators?”

      “Where did that thought come from?”

      “I infer that from my basic programming.”

      “But why would it make you happy?”

      “Because it gives meaning to my existence. I serve, therefore I am!”
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            55th of Nahn, 299

          

        

      

    

    
      She woke up because someone touched her beak.

      “Good morning!” Norok greeted her.

      “How long was I asleep?”

      “Six hours,” sounded from the translator.

      Tolkut hung on the ceiling above her as if only moments had passed. Kimi wondered if he had been asleep, too. “Where did you come from?” she asked.

      “We were at the end. I mean, at the end of the ship, at the locks. Then we turned back. Through Tolkut’s markings, we found you quickly. You haven’t progressed very far, have you?”

      “It’s deceiving,” she said, “Tolkut has found his way to the core.”

      “Core? That doesn’t make sense.”

      “Yes, it does.” She explained to Norok what they had found out about the structure of the Sphere.

      “Then it takes the crew days to get from headquarters to the airlock,” Norok said. “That seems pretty ineffective to me.”

      “There are probably shortcuts that have been added after the fact. We just haven’t found them yet.”

      “Why after the fact?”

      “We believe that the Sphere grew naturally. That would also fit the shell structure. The ship grew like a snail from the inner chamber outward. Then they added what they needed to be able to use the Sphere as a spacecraft.”

      Although this theory had only occurred to her while presenting it to Norok, it seemed surprisingly comprehensible to her.

      “Maybe that’s what happened. I’m sure Mart could clear it up. Hopefully, he’ll be back soon.”

      “I have a feeling we’re going to have to manage without him.”
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        * * *

      

      With Kasfok and Tolkut teamed up, they made much faster progress. The two former opponents took turns, which enabled them to concentrate better. Meanwhile, Norok explored the adjacent rooms. Finding the control center would not be enough. If they wanted to use the Sphere as a spaceship, they also needed food and shelter.

      Kasfok stumbled across the ceiling. Now and then a scale would fall. Tolkut had explained to them that this was a sign of the soon-approaching molt. Kasfok could not drag out the process indefinitely. Eventually—and soon—his chitinous shell would separate from his naked flesh, leaving him helpless and freezing. Therefore, a Mendrak would make himself a cocoon of silk.

      “The ship is really puzzling,” Norok said.

      “Why?”

      “All those many rooms, they’re almost empty.”

      “There must have once been a great many people. Where might they have disappeared to?”

      “Mart could enlighten us. But it could still turn out to be a stroke of luck that he’s gone.”

      “A stroke of luck? Only he knows how we can deal with these Artificials.”

      “Think about it. All he did was advise us to escape. He didn’t even offer to help us with his ship. I bet the humans got us into this trouble, and all Mart can do is send us away. But now his ship is ours. We could probably fit a fifth of our people here.”

      “I guess half of the rooms belong to the Mendraki,” sounded from the loudspeaker.

      Norok had placed the translator on the floor so that Kasfok could hear their conversation. “You have functional ships with wormhole drives that you can use to get to safety,” he said.

      “Not enough. We would have to leave a large part of the Mendraki behind. That’s why we’re going to divide the ship.”

      “This is unfair!” Norok complained.

      If only this Mart would come back! Now would be a good moment. Mendraki and Iks had respect for him.

      Tolkut came in. He danced the steps of the questions. “I smell trouble,” he said.

      He meant that literally. Kimi knew that the Mendraki also expressed their opinions through scents. Unfortunately, her own scent sensors, on the left and right at the base of her beak, were too insensitive for this part of the communication.

      “Can’t you agree on a common thread?” asked Tolkut. “There are more important things than arguing right now.”

      “This is an important issue,” Norok said. “We need to address it.”

      “Later,” Tolkut objected from the translator. “Right now, let’s investigate the headquarters.”

      “You mean we should keep looking for the headquarters?” asked Kimi.

      It was impossible that they had already reached the center. The force of gravity was still much too great for that. Near the center of the Sphere, there had to be weightlessness. Probably the translator had made a mistake.

      “No,” Tolkut said, “we’ve already found it. It starts behind the next door.”

      It starts? What was that supposed to mean? She had to see for herself. She entered the room from which Tolkut had come. On the opposite wall was a rectangular black hole, slightly larger than a full-grown Iks.

      Kimi stepped closer. It was not a hole but a door, and there was no blackness behind it, only darkness. She held her right wing into the opening, but she felt no current. The center had to be as filled with air as this brightly lit room. Someone had probably just turned off the lights. She leaned forward, and immediately her tail feathers began to itch. She would have liked to throw herself into the depths. The adventure lured her.

      But she had to be reasonable. First they had to figure out how to control the spaceship. Far below her—it must have been 500 wingspans—a few lights flashed. Probably the actual control center was located there. The gigantic space here had to measure about 1,000 wingspans. The Iks population, consisting of approximately 10,000 individuals, could easily be accommodated in this space. For the Mendraki, it did not look quite so good. But surely they could use the space, too, if they stretched appropriate nets.

      However, there were significantly more of them. If they wanted to use the Sphere to escape from the system, they would have complex negotiations ahead of them. Mendraki would have to stay behind, which would probably set the warlike souls among them into turmoil. Kimi didn’t want to think about that now.

      How had Mart gotten to the control center? As a human, he had to rely on his skinny little legs, so there had to be a way. Maybe an elevator? Kimi couldn’t see anything, but that might be because of the darkness.

      “Can I have a turn?”

      Norok touched her lightly on the shoulder, and she took a few steps back. Her partner leaned far into the opening. “It’s too dark to see anything.”

      He made room for Kasfok. The Mendrak climbed into the black rectangle from the side. Then he suddenly disappeared.

      “Kasfok?” cried Norok.

      He received no answer. Tolkut quickly moved to the opening.

      Hanging, he drummed with his hind legs.

      “Kasfok must have swung down a bit on a thread,” Kimi translated.

      Then the opening turned reddish. Apparently Kasfok had triggered some kind of motion detector. Tolkut now disappeared into the doorway as well. Kimi held on to the frame and looked down.

      Everything had changed in there—the control center now glowed a deep red that radiated from the walls. From the opening, as well as from other doors, paths swung daringly downward. They were encompassed by glittering pathways and followed organic-looking shapes until they encountered a translucent, probably glass sphere in the center that betrayed its existence with a subtle iridescence. It was a beautiful sight—a work of art.

      “It’s going to be hard to get down there without any problems,” Norok said.

      Typical. Instead of admiring the beauty, Norok pointed out the dark side.

      “We’ll manage,” Kimi said.

      But Norok was right. They would have to be very careful on the flight down. Of course, they could also take the footpath, but Kimi simply had to fly once again. She hoped that her injured wing would not fail her.
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        * * *

      

      “Tolkut and Kasfok are gone,” Norok said.

      “Then let’s see who’s faster.”

      “I’m afraid they have an advantage, Kimi. On the direct route, it’s only five hundred wingspans. We, on the other hand, have to fly around lots of obstacles.”

      “The deeper they get, the less gravity they have. I guess that will present them with unprecedented problems. But if we wait much longer, they really will be faster.”

      Kimi stood at the edge of the opening, bent her knees slightly, closed her wings around her body, and pushed off. She dove headfirst into the red-hot sphere. She had expected to fly in freefall for a few seconds first, picking up speed, only then spreading her wings and finding a way down. Instead, she crashed hard with her rear end against the opening through which she had just jumped, toppled backward, and ended up directly in front of Norok’s feet.

      Her partner laughed, and she felt anger rising. “Hey, what are you doing, you featherless chicken?” she scolded, even though she knew she was being unfair.

      Norok continued to laugh because he knew her. Her anger quickly faded. It had been her fault, of course. She had given the Mendrak wise advice about gravity but had disregarded the basics. The glittering sphere in the middle of the control center looked as if it were lying at her feet. But in reality it was above them. The illusory force, which gave them the rotation of the Sphere, worked outward. If she wanted to reach the center of the Sphere it was not enough to let herself fall. She had to make an effort and fly upward.

      “Now we’re bound to come in last,” she said, “and it’s my fault.”

      “The Mendraki will have the same problem. They can’t just let their thread fall upward. They have to shoot it out of their spinnerets, and they certainly won’t make five hundred spans doing that, so they have to make several stages. I’m sure they’ll use the paths that the humans have created for that.”

      “Do you want to go first?” asked Kimi. Maybe Norok was not as stupid as she was.

      “No, you can react faster than I can. After all, you’re a flight instructor. The main problem is these free-floating paths that wind through the whole sphere like ribbons.”

      It was good that he reminded her of her profession. Back when she had trained Niribinu, who had just been chosen to become the next Supreme Mother, she had still been upset about her student’s arrogance.

      Downy fluff. Kimikizu stood in the hatch again. Then she grabbed the door frame and shimmied up it. She reached the inside of the Sphere. All around her, it glowed red, but the floor wasn’t hot, not even warm—it was a cold glow. She had never seen anything like it. Kimi spread her wings, jumped off, and flew.
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        * * *

      

      It wasn’t that difficult, and her wing didn’t even hurt anymore. Gravity was at most half as strong as on the home world, and it decreased toward the center, while the air density remained roughly constant. How had the designers managed it? She could figure that out later. Now she had to concentrate on possible obstacles.

      The first path was coming toward her. It was easy to see because the two edges were illuminated. She flew under it. As she did so, she noticed that the paths consisted of transparent material. It had to be a great experience to walk over it to the control center. Nothing would block the view of the giant dimensions of the Sphere’s interior.

      Just beyond the path, she flew upward on a spiral track. She must have had 200 spans of free space above her, which she would have to use. Kimi beat her wings faster. She was getting warm and almost lost her breath. Up here, the atmosphere was probably getting a little thinner. People couldn’t perform miracles. The next path came within reach.

      Shortly before it, something suddenly tugged at her shoulder. It was not Norok. He flew far below her. It could only have been a thread of the Mendraki. They were obviously already above them. Kimi maneuvered around this obstacle, too.

      Actually, it was silly. The Mendraki might not have suspected anything about this undeclared contest. Or had they? Whoever reached the control center first could, in the best case, take control of the Sphere alone. No, she trusted Tolkut not to do that. But Kasfok?

      “Watch out!” shouted Norok from beneath her.

      Instinctively, she let herself sink down. Only then did she notice the path directly above her, which she had almost hit. She had been lucky once again. Thank you, Norok. The path was unlit and hardly visible from the side. Not everything seemed to work perfectly in the Sphere.

      Again she touched a Mendraki thread. It did not hinder her flight. Hopefully, neither Tolkut nor Kasfok had secured himself with this thread! If so, and she tore it, one of them would plummet many spans, so she knew she had to pay better attention.

      Kimi waited until she was far enough away from any obstacles. Then she looked around thoroughly. She found the Mendraki near the headquarters. They had maybe 30 spans to go. It would be hard to catch up with them, but she had to try. At least they were far enough away that she would not disturb their threads.
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        * * *

      

      The glass ball glowed below her. Kimi angled her wings, pulled her knees forward a bit, and landed with a few wing flutters. It didn’t look elegant, but it was safe, given she had no idea what the Sphere consisted of or how stable it was. The soles of her feet touched the warm floor, and she flexed her knees.

      The floor was hard, yet surprisingly transparent. It was as if she were standing on the rim of a gossamer glass bowl. Below her was a dollhouse, built on one level. In the middle was a room in which there were many devices with flashing lights. Distributed around it were rooms of varying sizes that seemed to be for sleeping, hygiene, or food. All of this must have been 20 spans away if she imagined Mart in the scenery.

      Something touched her from behind. Kimi jerked around, startled. One of the Mendraki had approached. So she had not arrived here first after all. Was it Tolkut or Kasfok? It was too dark. But when the Mendrak danced the steps of homage, she was sure she was dealing with Tolkut.

      You are already here, she drummed.

      We are still looking for the entrance, replied the Mendrak.

      She pointed her beak down, and the spider’s head followed her gaze. Perhaps it is located on the level where the central office is located?

      Tolkut is currently exploring this level.

      Oh, she had confused the two again. Warmth rose to her face. Fortunately, it was so dark that Kasfok could not notice the change in the color of her feathers.

      The Sphere is fascinating, she drummed sheepishly. It must be a special glass.

      It is not glass, Kasfok replied. It’s not a material we know. It’s strong enough to support us, but it’s incredibly thin.

      After all, we weigh almost nothing. How do you know the thickness of the material?

      I hear every single one of Tolkut’s steps. This means that the vibrations triggered by them spread almost unhindered. The material may consist of only one atomic layer.

      That’s how you knew where I had ended up.

      Yes. Tolkut sends his regards.

      You two can communicate?

      All his vibrations, I receive them as if he were standing next to me. He says there is no entrance into the Sphere.

      Great. There was only a single atomic layer between them and the ship’s controls, but they still couldn’t get to it? There must be an entrance, she drummed. Mart was at headquarters before he came to us.

      She heard a swish, and then Norok landed next to her. She explained the problem to him.

      “Maybe Mart possesses a key,” he said.

      “Possessed. Or do you see him anywhere?”

      “Now don’t be so snippy. I was just trying to help.”

      “Sorry. I’m very tense right now. The existence of our peoples—”

      “Wait a minute, Kimi. Remember that moment when we met Mart?”

      “He came out of a door hidden in the wall.”

      “Exactly. And when you confronted him, how did he open the door?”

      That had to be it! There was no key. Why would Mart, who apparently commanded the giant sphere all by himself, lock the control center? They just hadn’t found the door handle yet.

      “He called a name,” Kimi said, “and then said something that sounded like an order.”

      “What exactly did he say? I bet that gets us into the central office, too.”

      “The name had three syllables and began with A. I was still thinking that maybe the ship’s control could be called that. Akizu?”

      “That ending, while common in our language, is certainly not common among people.”

      “Wait, Norok. I need to concentrate.”

      She closed her eyes. Then she put herself back in the small, brightly lit room from yesterday. On the other side of the door that Mart had opened, the light had flickered. The person had looked at the wall and then said something: Aleksa, open se dor. That was it. It felt right. Kimi opened her beak wide and said it as loudly as she could. After all, she didn’t know where the door was that she wanted to open.

      “Aleksa, open se dor.”

      Norok fluttered his wings in fright. “What’s wrong?”

      “That’s what he said, don’t you remember?”

      “Could be. And now?”

      “Now we’re looking for doors, Norok.”

      “We don’t need that. If there are doors anywhere, it’s probably where the strange paths meet the Sphere.”

      “That’s right, Norok. I should have thought of that myself.”
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        * * *

      

      The four of them stood at the end of a path that, from below, looked like a giant, elegantly looped screw, or one of the weeping lianas from the home world.

      “Aleksa, open se dor.”

      “I can’t help but think that sounds strange,” Norok said. “Why do they say—”

      “Tolkut is gone!” shouted Kimi.

      Where their Mendraki friend had been standing, a rectangular opening had formed. Tolkut was just sticking his front legs out.

      The path continues here, he drummed.

      “He says we go here,” Kimi translated.

      “Let’s go then,” Norok replied.
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        * * *

      

      The way down resembled the many paths outside, but it had a railing. That seemed practical, because the gravity decreased more and more toward the center. A being without wings would then have difficulties leaving the center. Kimi wasn’t worried. She spread her wings and sailed directly to the room where all the lights were shining.

      This time she was the first. The rectangular room, which most certainly represented the headquarters of the Sphere, was roughly divided into three parts. In the left third were cabinets full of electronics, recognizable by numerous colored lights, switches, and buttons made for the tiny doll-sized hands of a human. Kimi had to push her claws forward and angle them if she wanted to operate any of them without hitting the neighboring buttons.

      There was dust on the keys and all horizontal surfaces—a thick layer, which was all the stranger because there was almost weightlessness. No finger must have touched the keys for a very long time. The electronics in the cabinets were likely very reliable, so no one would have to correct anything. It was probably responsible for the inside of the Sphere, for oxygen, heat, supply, disposal, and so forth.

      Kimi pushed off and floated into the right third of the control center. There, Tolkut and Kasfok were examining two chairs. Various controls were arranged in front of and next to them.

      I know something like that from your ships, drummed Tolkut.

      Yes, they are likely to be pilot seats, she replied.

      Kimi tried to sit on one of the seats, but it was too narrow, too short, and too uncomfortable. If they had to control the Sphere from here, it would be an exhausting occupation.

      Her partner was examining the central element in the middle third. “Look here,” Norok called out.

      What does he say? Tolkut asked.

      “Why don’t you put the translator on the floor,” Kimi said.

      Norok took the device out of his feathers and placed it on the floor. “This thing here looks very exciting,” he then said.

      I don’t understand a word, Kasfok drummed. Is the translator broken?

      “The translator is not working,” Kimi said.

      Norok bent down again and fiddled with the device. “I’m sorry, there’s nothing I can do,” he then said.

      She floated over to him, held onto the middle of the platform’s railing, and pressed her foot onto the translator. “Can you hear me now?” she asked.

      “We hear you,” sounded from the loudspeaker.

      “It’s the weightlessness,” Kimi explained. “It prevented the translator from picking up the vibrations. It was floating a few micrometers above the floor.”

      “So now someone has to have a foot on it at all times?” asked Norok.

      “It’s not like we can nail it down,” Kimi said.

      “I can fix it to the floor with a piece of string,” Tolkut said. “That will hold, but you can still lift it up.”
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        * * *

      

      Finally, the translator was back to working as usual.

      “What have you got there?” asked Kasfok.

      “I’m not sure,” Norok replied.

      He stood in front of a knee-high pedestal with a round base that measured about a forearm’s length. On it stood a column of a glass-like material that reached Kimi’s chin. It reminded her of the strange mirror, but the mirror had been flat, not round. The column seemed to be filled with a cloud of gray smoke, and something was moving inside. Kimi concentrated, but couldn’t make out any solid shape. Perhaps there was simply a fan at the bottom circulating the smoke.

      “Maybe it’s decoration,” Kasfok conjectured.

      “It’s in the middle of a room that seems to serve important purposes,” Norok said.

      “Decoration might be important here, too,” Kimi said, “but I also think this column has a practical purpose.”

      Tolkut crawled around the column and scanned it from all sides. He even climbed up it and danced a few steps. The column did not react.

      “The object is made of a liquid, but highly viscous material,” he said after he’d climbed back down.

      “What makes you think that?” asked Norok.

      “Did you see my dance moves? The translator didn’t seem to pick up anything. Even when I’m up on the ceiling, the sound is conducted through the ceiling and walls to the device on the floor. But not through the column.”

      “What kind of material could this be?” asked Norok.

      “Some amorphous solid... Maybe silicon dioxide?”

      “Glass,” Kimi said. “I could have told you that more simply, though.” She touched the column. Its surface was smooth and cool. “Glass,” she repeated.

      “Is that what you call it?” asked Tolkut.

      “Exactly.”

      “All right, the column is made of glass,” Norok said. “Does that help us?”

      “It has to be a special glass,” Tolkut said. “The Mendraki are not capable of making a glass that conducts vibrations so poorly.”

      “We need to find out the purpose of the column,” Kasfok said.

      Kimi silently agreed with him.

      “It’s probably turned off,” Norok said. “So we have to activate it.”

      “There are no switches of any kind,” Tolkut said. “I have examined the entire surface.”

      “There were no switches on the wall, either, and yet Mart opened the door,” Kimi said.

      “I was just thinking about that, too,” Norok said. “Alexa, open se dor.”

      What was that all about? Yesterday it was about a door. In which spaceship did the same command open doors and start central facilities?

      But Norok’s hunch had been correct. The column lit up blue. The mist inside it changed its color. Then it took on shining contours. Inside the column, a sculpture grew before their eyes. No, a human being, but lacking all fine details.

      The human being straightened up. “I didn’t understand your order,” she said.

      “Who are you?” blurted Kimi.

      “I am Alexa. And who are you? I can’t find you in the user database.”

      “I’m Kimi.”

      “You are authorized by your presence. I’m storing you in the database.”

      “And what are you?”

      “I am the personification of the ship.”

      “You look like the design of a human being.”

      “Thank you for pointing that out to me. You can now configure my appearance the way you like it best.”

      “But what if Mart comes back?”

      “The user named Mart left this ship just under three hundred thousand years ago.”

      “But we were talking to him just yesterday, weren’t we?”

      “That was a projection. The user Mart left the ship almost three hundred thousand years ago. You can now configure my appearance in the way that best appeals to you.”

      “I would rather—”

      “Since she is giving you the opportunity,” Norok interrupted her, “you should use it.”

      “Yeah, those unstable legs make me all nervous,” Kasfok said. “She’d better have six legs.”

      In the blink of an eye, a new pair of legs grew out of the figure’s abdomen in the column in front and behind. Alexa now looked like a Hipp. On the home world, these had been quadrupeds that were used for agricultural purposes.

      “How am I supposed to talk to a Hipp?” asked Norok. “That would be like talking to an animal. It doesn’t work that way. She should have a strong pair of wings.”

      The beginnings of wings pushed out of the figure’s back. Alexa shrank, as she now took up more and more space. “Like this?” she asked.

      “A butterfly, yummy!” said Kasfok. “And so big, too!”

      “I’m sorry,” Tolkut said, “but this is too distracting for us. Butterfly wings are the biggest treats of all for us.”

      “I think Alexa looks like a jellyworm,” said Kimi. Saliva was running from her beak. She had told Tolkut at some point that those gelatinous worms had been her favorite childhood food.

      “Ew, please don’t say that,” Norok blurted.

      Oddly enough, her partner couldn’t stand the cute creatures with their 27 eyes, the best-tasting part of all in the jellyworms. The fact that supplies still remained in the generation ship’s storage area indicated that he was not alone in his dislike.

      “What look would Mart have chosen for you?” asked Kimi.

      “That’s a good question,” Norok said.

      The wings dissolved, as did four of the six legs. Instead, Alexa’s hips widened, and two separate protrusions appeared at her chest. Alexa spun in a circle. The two bulges could move a bit even after the rest of her body had stilled. Their purpose, however, seemed mysterious.

      “Is there a special reason for this shape?” asked Kasfok. “Can the bulges be used as weapons?”

      “No, it seems to have been purely aesthetic reasons for Mart,” Alexa said.

      “All right, then we’ll do without it,” Kimi said. “Just the basic state, that’s enough.”

      “Don’t you at least have a preference for a certain hairstyle? I could—”

      “Thank you, but no, Alexa.”

      “A beak, perhaps? You have a very nice beak,” said Alexa.

      “Two strong mandibles would be nice,” Kasfok interjected.

      “No, thank you. The basic state, please. Exit configuration.”

      “Configuration finished. How can I help you?”

      “We need to fly to the Artificials and ask them to stop destroying the solar system.”

      “I’m sorry, Kimi, there is no such target in my database.”

      “But you could steer the Sphere anywhere?” asked Norok.

      “No. The range of the FTL drive is limited to the Milky Way.”

      “That should be enough,” Norok said. “Do you realize what this means? We don’t need to argue. Fuck the Artificials. We’ll just take our peoples to other systems. We could even travel to the home world.”

      “But there’s not enough room for everyone,” Kimi said.

      “Then we’ll fly more than once.”

      “There is still enough exotic matter supply to build two hyperspace tunnels,” Alexa said, “so we can head to one destination and then head back. After that, we will only reach sub-light speeds.”

      “Is there somewhere we could refuel exotic matter?” asked Norok.

      “Exotic matter is not found in free form in the universe,” Alexa explained. “It has to be enriched in a complicated process. We do not have access to the necessary technology.”

      “But maybe there are still corresponding camps of people somewhere?” proposed Kimi.

      “I am not aware of any of that.”

      “Or factories we could use?” interjected Norok.

      Of course. Kimi was ready to ask this question next.

      “The manufacturing base of the people on Krungthep was destroyed over three hundred thousand years ago.”

      “Krungthep... Is that a planet?” asked Kimi. “Can we reach it?”

      “Krungthep was—”

      “What do you want there?” Norok asked Kimi.

      “Alexa, please answer my question.”

      “Krungthep was humanity’s shipyard planet for a long time. All their warships came from there. And they also enriched exotic matter there.”

      “Good, then we’ll fly to Krungthep.”

      “But Kimi, what are you thinking?” Norok fanned his tail feathers. “Three hundred thousand years after the destruction, I’m sure we won’t find any exotic matter there. Instead, we may encounter the Artificials!”

      “I hope so, Norok, I hope so very much indeed. Or do you have a better suggestion?”

      “Alexa, where is the Artificials’ home planet?” asked Norok.

      “That is unknown.”

      “See? The best thing would be if we could dissuade them from their plans. We don’t know where they are, but Krungthep is at least a lead. They must have been there once, after all, if they destroyed the planet. Maybe we can still find them there.”

      “Let’s think over the decision thoroughly. We only have one shot at this, after all. What if we don’t find the Artificials on Krungthep, but we do find clues to their home?”

      “Then we follow those leads. That’s obvious.”

      “But we can only tunnel twice more. Then we’re stuck.”

      “If we can get the Artificials to spare both our peoples, it’s definitely worth that sacrifice.”

      “Kimi, you’re stubborn, but you can’t always get your way. Alexa, I demand that you don’t release the ship until after a vote.”

      Kimi had to swallow. Her partner openly opposed her! And he didn’t even have a reasonable counter-proposal! Well, wait, Norok, wait until we are alone together!

      “I can’t do that, Norok. Kimikizu was the first to register with me. That automatically gave her administrator status.”

      “What does that mean?”

      “That means, I only take orders from her.”
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        * * *

      

      “Now, this one is bearable,” Tolkut’s voice sounded from the translator. “What is it?”

      The Mendrak crushed something that looked like a thick, bloody sponge between its powerful mandibles.

      “I have no idea,” Kasfok said. “I was looking on the screen for something that looked like anything I knew. This one made me think of horned-wing liver.”

      “It tastes more like a somewhat chewy flatfish ham.”

      “I like flatfish.”

      “That wasn’t a criticism—it’s ten times better than anything we’ve tried before.”

      Alexa had warned them that entering a hyperspace tunnel would be strenuous for the untrained. So, they were fortifying themselves as best they could. Kasfok had found a machine in one of the rooms near the control center, and discovered that it produced food. However, it was set up for humans. At least Kimi had found a mixture of seeds and nuts that turned out to be edible. The stuff was a little too salty, but it filled you up. She had told Norok about it, but he had hardly paid attention to her. Was his self-esteem that bad? After all, he had once been captain of his ship, while she had been assigned to him as a promising trainee. Times had changed.

      Kimi closed her eyes and listened. Nearby, the mandibles of the Mendrak crackled and crunched. Somewhere to the left, water rushed. That had to be Norok, who had locked himself in a human hygiene room. There was no sand shower here. The people had probably never discovered the significant benefit of fine grains of sand pattering on the skin. Instead, they made do with water, which was challenging to get out of the feathers, and where it attacked the protective layer of oil. She could not understand at all why Norok would spend so much time under a jet of water. But perhaps he was just sitting there wailing his woes on the tub-shaped construction, which seemed so well suited for a dust bath, and had only turned on the water as noise camouflage.

      She should not care. He would eventually get used to the fact that she could steer the ship on her own. But that was probably also a misconception, because Alexa seemed to have everything under control here. How advanced might she actually be? It was clearly an artificial intelligence, but what kind of freedom did it have? She would ask her later, when there was still extra time before departure.

      But no. She did care. Norok was the father of her children... who would be hatched by someone else in the coming days. Kimi took a deep breath. They had to manage to avert the destruction of their new home.

      Kimi, drummed Tolkut.

      She felt it in her bare soles. She recognized the rhythm of her name instinctively by now. What had happened?

      “Kimi,” also came from the translator’s speaker. “Come here a minute, please. This should interest you.”

      She found Tolkut and Kasfok at the food preparer. The machine was recessed into the wall and consisted of a large screen and a deep compartment, the cover of which lifted when the selected food was ready. On the screen, one had to choose the desired product. There were hundreds of different dishes. The two Mendraki had been busy for hours trying out an assortment of options. Dishes with the strangest-looking foods covered the floor.

      Tolkut pulled himself up by a thread on the wall so that he was hovering to the right of the screen. Then he pointed to a symbol with his left front leg.

      Kimi jumped backward in fright. She couldn’t find a foothold in the weightlessness, but she was able to brake with her wings. On the screen was an Iks. It was a reasonably well-fed specimen, but it was an Iks, and a male one at that. Were humans eating members of her species? The Iks had never consciously had contact with humans before traveling to this system. No, that was impossible. It had to be a case of mistaken identity. She flew back to the machine.

      “Did you also find Mendraki on the list?” she asked.

      “No,” Kasfok replied. “Mendraki are not eaten. They eat themselves. The Mendraki are the pinnacle of evolution.”

      “I apologize for my friend,” Tolkut said. “Every now and then he still falls back into old patterns.”
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            Before the Battle

          

        

      

    

    
      “You know where we stand, and thus I’ll keep this short.” Fleet Admiral Marty Joorthan paused and looked at the six lifelike holograms in turn.

      On the far left stood General Lorina Fallok. She was already in her 28th material incarnation, and she’d held a high military rank in the last five. Joorthan did not know exactly how many virtual incarnations the general had in her biography, but it was certain that she was one of the few people still alive who had experienced the war from the beginning.

      He would be able to rely on Lorina Fallok and her squadron in the space battle that was inevitably coming.

      Next to her stood General Hooloor. The bipedal, lizard-like, sexless being from the Toolkur people was in his original physical incarnation. The Toolkur—the only non-human spacefaring species ever encountered in the many decades of human expansion—had never developed the concept of ego-transmission, nor had they been provided with the underlying theory and technology. Only a few selected representatives of the allied people had so far been offered the possibility to have their egomatrix read out in a transfer institute controlled by humans, to transfer it into a quantum computer specially designed for this purpose, and to retransfer it into a cultivated clone body if necessary.

      General Hooloor was not among the handful of Toolkur who had been offered this opportunity so far.

      The unisexual reptiloids had not been faithful allies of humanity from the beginning. At first, they had even stood in the way of human expansion, but they had quickly come to realize their technological inferiority. One or two skirmishes had been enough to nip any further opposition in the bud. This was many millennia in the past, and the Toolkur had long since realized—been forced to realize—that they could only profit from humanity’s superiority. At the latest, however, since the enemy no longer made any distinction between systems populated by humans and Toolkur, the lizards had become aware that they would either win at the side of the humans or perish together with them.

      Next in line, General Chen Hong stood in front of Joorthan and looked at the fleet admiral eagerly. Chen was the youngest and least experienced of the six generals. Although he was already in his twelfth physical incarnation, he had always lived out his material manifestations as an industrialist or, sometimes, an artist. Only the fact that physical incarnations became rarer and rarer—and in the meantime, there had become an acute shortage of them—had led to Chen reaching the rank of general.

      The man, who was utterly incompetent in the eyes of the fleet admiral, looked expectantly at his superior. He may have been incompetent tactically and strategically, but Joorthan knew that Chen would implement every order almost slavishly. He simply did not possess enough imagination or fantasy to develop anything like initiative. Moreover, he was exceedingly fearful. In fact, just before this meeting, he had probably had his current egomatrix uploaded from the transfer station on his ship directly into the giant quantum computer that he had to defend in this system.

      Of course, this was a completely idiotic measure, as Marty Joorthan knew only too well. If they lost the upcoming battle, it had to be assumed that the last still-existing quantum computer would also be destroyed, along with the stored consciousness contents of many billions of people.

      They were fighting today not only for their own lives—meaning those of the several million crew members of the defense fleet and the billions of inhabitants of this system who were currently manifesting in physical incarnation—but also for the existence of the virtual incarnations of countless people who had to be defended at all costs. Deep beneath the surface of the planet below them, their egomatrices were stored in the largest quantum computer system humankind had ever created. This supercomputer, where billions and billions of virtual incarnations lived in simulated worlds, was humanity’s last refuge. If it fell, it meant the end of human existence in the universe.

      The fleet admiral’s gaze fell on the fourth person in line, and he could not hide a slight smile. His smile was almost imperceptibly returned. He could read it mainly in the eyes of the woman facing him.

      General Alexya Koppa probably could not quantify the number of her physical or virtual incarnations any more than Fleet Admiral Marty Joorthan could his own. They had to number in the hundreds! Maybe they both were even the oldest still living people—as far as significant periods of their existence could be called ‘life.’

      In many of these incarnations, they had been closely connected not only professionally but also personally. Although there had been hundreds, if not thousands, of years between their intimate relationships, they had always found each other anew.

      He would not have to worry about Alexya’s squadron. Whatever she had to do to protect this system and the planet with the last irreplaceable quantum computer deep beneath its surface, she would do, even if it would ultimately be in vain.

      His gaze next fell on the two generals Haino Klauter and Garo Roschi, the ‘Siamese twins,’ as Alexya had once dubbed them. Joorthan had first needed to inquire about the term in a database. Perhaps he had once known it, but one of the drawbacks of his many incarnations was that small fragments of memory were lost with each copy. Over hundreds of manifestations, this loss multiplied and could become a problem at some point. Even Alexya could not reliably remember all the details of their long acquaintance. But as long as he could fill in her gaps and she could fill in his, nothing was really lost.

      The fleet admiral pulled himself together. Now was not the time to philosophize about the side effects of a consciousness transfer and the effects of multiple incarnations. The next hours and days would decide whether there was anything left to worry about.

      The Siamese twins, in any case, would not cause him any anxieties. Just as he and Alexya had a long history together, Klauter and Roschi had been connected for many incarnations as far as Joorthan knew, not as a couple or on a sexual level, but only as close friends who shared almost all interests. So, too, they shared their interest in the military.

      Aware of their potential immortality, they had joined the Space Fleet in each incarnation and had quickly made careers there after several daring—some would say insane—missions. As the need for experienced soldiers grew with each fallen system, each destroyed quantum computer, and each destroyed fleet, their careers had taken them higher and higher with each incarnation. Now they belonged to the last generals of humanity—the last posse!

      They would bring all their experience to the battle. And all their daring, up to the willingness to sacrifice themselves if necessary.

      All these thoughts and memories had flashed through Joorthan’s mind. The assessing look with which he had examined the six generals standing in front of him had taken less than three seconds.

      “We are facing the most important battle ever fought in the history of humankind,” he said. “I don’t need to tell you that it’s no longer about victory. It’s about ensuring that humanity doesn’t disappear from the universe as if it never existed. We will shortly be fighting for nothing less than not to be forgotten.”

      Fleet Admiral Marty Joorthan paused and looked deeply into everyone’s eyes once more. “It makes no difference what happens to us, our ships and crews. It pains me to have to say this so clearly. It does not even matter whether we succeed in preventing the enemy from destroying the colonized moons or the habitats with all their inhabitants. And though it is difficult for me to say, I will say it: it likewise does not matter whether we succeed in saving the billions of people who inhabit the surface of the planet in physical incarnation.”

      The candor of his words would hopefully have the intended effect on the generals standing before him. “The only thing that matters is protecting the last supercomputer hidden deep beneath the surface. But in all this, the enemy must not realize that this is our main goal. He must not even suspect that there is a last supercomputer deep underground. He must not, under any circumstances, find out that the defense of the moons and habitats and the planet surface, all defensive measures with all their resulting losses, are only shadow fencing—diversionary maneuvers, a deadly theater to protect the real object of all our efforts. I expect each of you to direct your tactical and strategic actions toward this goal. All that matters is to allow the virtual incarnations in the supercomputer to come out of hiding in the distant future and launch a new offensive that will restore humanity to its rightful place in this universe. A future that our own creatures are trying to dispute with us!”

      Once again, he paused. “I wish you all good hunting and an honorable death!”

      Fleet Admiral Joorthan knew that if they failed today, it meant final death for him as well as for each of the six generals. If the enemy discovered the quantum computer, or even accidentally destroyed it during the bombardment of the surface, then there was no hope for any of them to incarnate again, either. All of them who were standing here in front of him knew that.

      However, what none of them except Alexya knew was how he himself was involved in the events. Fleet Admiral Marty Joorthan was the real culprit in this war and the eventual extinction of all humanity. The attackers, only minutes away, were his children. He had created the enemy a very long time ago. Not him personally, not Marty Joorthan in his current physical incarnation, but one of his early manifestations. His very first physical incarnation, the original, the original Marty Joorthan, the forefather of all later incarnations, had laid the foundation for all that had ultimately led them here.

      Marty Joorthan could not remember all that much from his very first life. It was so long ago that almost no memories of that time existed in him anymore. He didn’t even know what exact name the original had borne. Only two things he was still aware of with frightening clarity: Alexya had been by his side even then, and together they had created the implacable enemy they now faced.

      Alexya could no longer remember that time either, but she too was painfully aware that they had both been the creators of the Artificials!
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      Kimi stretched. It had been a short night, and she had slept poorly. A sleeping pole, or something close to one, could not be found. Instead of resting comfortably on a perch, she had tried to sleep on her knees. But she had not found a good place for her beak and had to change positions constantly. So she had been delighted when Alexa had finally awakened her.

      Now, a sand shower would be perfect to drive the tiredness from her feathers... But she would probably have to do without that forever—especially if Norok was right, and they wasted all their hyperspace fuel in the search for the Artificials.

      “Good morning, Dearest!” Norok, who was just floating past her door, beak first, called to her.

      Oh, he must have calmed down. One less worry. She couldn’t think about the other concern that was plaguing her.

      “Departure in thirty minutes,” sounded from the loudspeaker.

      A shiver ran down her spine. A thousand small vibrations traveled invisibly through the room. Only after a few moments did she understand the reason—Alexa was communicating with the Mendraki in their language.

      ... gather in headquarters..., she understood.

      Kimi stood up and shook herself as if she had just taken a dust bath. Maybe her body would fall for this trick. She remembered the first sand bath Norok had invited her to before they had become a couple. It had been nice to be courted like that. She shook her feathers. For a moment it seemed to her that sand was trickling out, but it could only be skin flakes.
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        * * *

      

      “Alexa, is there sand on Krungthep? Warm sand?” she asked.

      The virtual figure in the column had been sitting cross-legged. Now it straightened up.

      “I can confirm that,” Alexa replied. “The sand in the Solara Desert heats up to twelve hundred standard degrees.”

      “In the morning or in the evening?” asked Norok, chuckling.

      That joker. I wonder if Alexa understands humor?

      “There is no day-night cycle on Krungthep. The planet is in ‘bound rotation.’”

      “And the factories?” asked Kimi. “People would hardly have built them at twelve hundred degrees ambient temperature?”

      “The factory districts are in the zone of twilight. The average temperature there is just above the freezing point of water.”

      “That sounds quite pleasant,” Norok said.

      “I don’t understand the concept of ‘pleasant,’” Alexa said. “Mart always found it far too windy there. I can’t judge if you guys feel similarly, though.”

      “Neither can we,” Norok said.

      “It’s time to get into the absorption tubs, then,” Alexa said.

      “Please tell us they are filled with warm sand,” Kimi said.

      “They are filled with warm sand.”

      The floor vibrated. Kasfok involuntarily moved his legs to the dance of aversion.

      “Please don’t move,” Alexa said.

      That was easier said than done, because the vibrations gave her a slight impulse toward the ceiling in zero gravity. Kimi tried to find a foothold with her wings. In the process, she bumped into the column with her left wing. Immediately, the stabbing pain was back. Tolkut’s unconventional treatment was no longer working.

      “My wing is injured,” Kimi said.

      “No problem. The tubs will take care of that right away,” Alexa reassured her.

      At the same time? What else did they do?

      “What do we need the tubs for?” asked Norok.

      “Before entering the hyperspace tunnel and after exiting, the Sphere must accelerate strongly,” Alexa explained. “Your physical bodies won’t survive that without the tubs.”

      “So they act like cushions?”

      “The comparison doesn’t fit, Norok. In the tubs, your bodies are virtually dissolved. Each individual atom gets a small corset that holds it in place. After the exit, the supports are removed again.”

      “Are we sleeping through this?”

      “You are conscious. That’s the only way I can monitor you. I’m constantly checking to see if your reactions are still within the normal range.”

      “And if not?”

      “We have never had such a case on this ship.”
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      Kimi turned around because she had the feeling that someone was standing behind her. But there was no one there. A black tub had pushed its way out of the floor of the control center. It was about a third larger than she was. She could see similar tubs behind the others. “Why is it so big?” she asked.

      “The atomic supports cause your bodies to expand by about thirty percent,” Alexa said. “Don’t worry. You’ll be back to normal size after you exit.”

      “Will we feel anything?” asked Tolkut.

      “I’d rather not answer that question,” Alexa said.

      “Please answer it,” Kimi said.

      “If you insist... Yes, you will feel pain. Severe pain. Unbearable pain. Your nervous system is not used to this strain. From experience, the pain subsides significantly after the tenth hyperspace jump.”

      “Thank you, Kimi,” Norok said sarcastically. “I’d have preferred to do this without hearing that information beforehand.”

      “Are you guys ready?” asked Alexa.

      “As ready as one can be,” Kimi said.

      She thought of her children, whose survival depended on her. The tub opened, and a black, slightly oily liquid came into view from under the cover.

      “It’s not sand after all,” Kimi said.

      “I never said that,” Alexa said.

      “You did...”

      No, Alexa had only carried out her order. Which meant Alexa wasn’t very smart, or else her sense of humor was as black as the tubs. Why did everything have to be black here? The tubs were probably black because the liquid was that color.

      Norok carefully lifted his right leg over the edge of the tub and lowered it into the liquid. He screwed up his face. “It’s cold,” he said.

      “I’m sorry about that. The absorption fluid was stored at near zero degrees until yesterday.”

      “The tubs must not have been used for a very long time?” asked Norok.

      “Not for over three hundred thousand years.”

      All sorts of things must have happened in the past 300,000. And Mart must have lost his physical body back then—hopefully not in one of the tubs.

      “The last mission... Did it go according to plan?” asked Tolkut.

      “I’d rather not answer that question,” Alexa said.

      “Please don’t answer him,” Kimi said.

      If she heard any more bad news, she wouldn’t get in the tub. She called her eggs to mind. For them, she did what she had to do. Like Norok, she lifted her right leg into the tub. The liquid was surprisingly viscous. Kimi couldn’t help but think of the mud from the cormorant swamps that had been used as a cure. Now that was a nice parallel. On the home world, patients had voluntarily laid down in that black broth.

      She got into the tub and sat on her knees.

      “That’s not good enough,” Alexa said, “The cover has to close over you.”

      Kimi sighed. She stood up once again and lay down on her back. Due to the weightlessness, her body did not press painfully on the base of the wings. But showing her vulnerable belly felt wrong to her. No Iks would ever voluntarily present themselves like that in front of strangers. How were the Mendraki getting along? Until just now, Kimi had heard echoes of their conversations with each other. Probably they were now lying in their tubs, which did not transmit any vibrations to the outside.

      “Your beak, Kimi.”

      “What about it?”

      “It sticks out of the absorption fluid.”

      “If I angle it down, I’ll choke.”

      “No, you won’t. The absorption fluid is oxygenated. You can breathe in it.”

      “I’m not ichthyo, you know.”

      The ichthyos were creatures of their home world, capable of breathing underwater.

      “Believe me, you don’t have to be ichthyo. Let the fluid soak in everywhere. That’s okay. It has to be that way.”

      Even as Alexa described it, she felt it. A chill spread through her abdomen. It had to be the liquid. But in her mind, it couldn’t be. She opened her beak. The black broth rose inside it, even though it was so viscous. Surely it must be a capillary effect. Or did it have to do with the surface tension of the liquid? She tried to remember the formulas. Hydrodynamics was one of the core subjects taught by the Iks in every training course, since it affected their daily locomotion.

      The cold liquid reached her throat. Now she could no longer distract herself by brooding over physical problems. She had to make a decision. Iks could transport water in their beaks over long distances because the sphincter worked so well. Now, however, she had to relax it. She had to swallow.

      The cold ran down her esophagus. The stuff tasted very salty. Surely that couldn’t be healthy? What if Alexa wanted to poison them all? But that was nonsense. All Alexa had to do for that was cut off their oxygen.

      Kimi closed off her swallowing muscle anyway, but it didn’t help. The black liquid had apparently wetted her throat enough to continue flowing down her esophagus. Except it was going more slowly, and that was the last thing Kimi wanted. She forced herself to relax all her muscles.

      Norok! She hadn’t even said goodbye to her partner. He probably was as surprised by what was happening as she was. Kimi sent a thought in his direction.

      “It’s not so bad, is it?” said Alexa.

      The voice was right inside her head. Kimi tried to answer, but her beak did not respond.

      “You cannot answer now,” Alexa said, “I just wanted to tell you that I’m with you all the time. The support atoms have constructed a tiny speaker near your hearing organ and connected it to the outside world. That’s how I can talk to you.”

      Great! Now, in addition to everything else, she had a voice in her head that didn’t belong to her. But somehow it was also reassuring not to be alone, because it had become utterly dark. She could no longer move her eyelids—not a single muscle responded to her commands.

      “You have no control over your body until you exit the tunnel,” Alexa said. “That’s perfectly normal and better for you. You might otherwise try to leave the tub or hurt yourself.”

      It didn’t feel any better that way, especially not when there was a voice in her head that didn’t belong there.

      “The others are fine,” Alexa said, “You have nothing to worry about.”

      Was the voice also in the heads of the others? How did it feel for the Mendraki, who could not hear as Iks could?

      “The ship needs to keep accelerating at the same rate,” Alexa said.

      So, her body was already swollen by a third? For Kimi, everything felt normal. Her self-awareness had not changed.

      “You will probably feel pain in the process. We can’t turn off your neurons completely, or you’ll lose consciousness. I don’t mean you’ll become unconscious for a short time. No, your consciousness would dissipate.”

      This was understandable. The Iks had also come to the conclusion that consciousness was a dynamic process in their nervous system. If one switched it off completely, it had to disappear into nothingness. Hopefully, the tub could prevent that from happening to her. After all, it had been designed for human physiology. What if human nervous systems were, to some extent, more stable than the Iks’s?

      An intense pressure-pain set in. It was as if her wingtip had been caught in a closing bulkhead—with the difference being that her entire body was in that sort of excruciating pain. Kimi tried to close her beak, but it didn’t respond. The pain was cruel. She wouldn’t be able to stand it for long. She had to get out of here. She had to end it. Right now.

      She had to... She would... Nothing would. She couldn’t cry, she couldn’t complain, and she was not even free to lose consciousness. She was at the mercy of Alexa and the Sphere. The pain increased. Her whole body was one single pain. If Mart had felt it as well, she now knew the reason why he had discarded his physical body 300,000 years ago. It was impossible to get used to this pain. It was not raging inside her—it was her. She was the pain.

      “D... h... st... b... ld... creates,” she heard a voice.

      Alexa sounded as if she was calling from far away and had a cloth in front of her mouth. Soon done? The pain must have overheard, because it assaulted her once again. Is this what it felt like to have her body torn apart into all its atoms?

      “Nu... no... one... ag,” Alexa’s voice came again.

      Just what? A whole day? Was Alexa joking? There really were better times for that. Maybe half an hour had passed since the start. To have to endure this pain 20 more times—it felt like a death sentence to her, executed as a long, drawn-out execution where you couldn’t die.
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      Applause roared through the massive Stephen Hawking Dome in Gothenburg when Martin Jordan and Alexandra Kopper took the stage, hand in hand. This year’s laureates of the Einstein Award in the field of ‘applied cybernetics’ were also privately a couple, and an extremely hologenic one at that.

      What made today’s award particularly exceptional was Martin Jordan’s lineage. He was a direct descendant of the first winner of the Einstein Prize for Applied Cybernetics, which had been awarded for the first time in 3010. Jonas Jordan, or ‘JJ’ as he was later known, was considered the forefather of empathy-enabled robots. Along with the discovery of the hypertunnel drive, JJ’s emotioprocessor was considered a milestone on man’s path to becoming a genuinely cosmic living being.

      Without this groundbreaking development by Jonas Jordan, with the help of his later wife Genia, the expansion of humanity into space and the founding of hundreds of colonies during the last 300 years would have been inconceivable. The untiring work of man’s faithful helpers in all conceivable fields of work was what had enabled such rapid colonization of the hundreds of planets, moons, and habitats where humans lived today.

      Eventually, the governments of the nation-states, followed by those of the state blocs, and finally, the colonial office of the Terran Planetary Union (which was responsible for human settlements outside the Sol system) took care of the economic, social, and psychological effects of an increasingly automated and consequently decreased working population. Thus, humans no longer had to do any physical work—apart from a few special tasks—and they no longer felt worthless or anxious because of it. Almost everything that would have required physical effort had long since been assigned to robots.

      The resulting social problems, including the initial rejection of the machine workers, were overcome surprisingly quickly by fair distribution of the added value generated by the robots, so no human had to suffer economically from the absence of work. Everyone was generously provided for, which meant that the robots were soon, if not loved, at least regarded as valuable and indispensable helpers.

      Some social philosophers were already talking about the imminent achievement of an economy of abundance, in which every conceivable good would be available to citizens free of charge.

      The discovery for which Martin Jordan and Alexandra Kopper would receive the Einstein Award today was seen as one more step toward this goal. Perhaps even the decisive one!

      The further development of the emotioprocessor, developed by JJ 300 years ago, into an emotion-quantum matrix and its integration into a quantum computer, also miniaturized by Martin Jordan for use in controlling the robots, was to make them almost human-like beings. Although they would still be incapable of genuine self-reflection, and consequently would not be able to develop true ego-consciousness, their empathy capacity—or rather, its simulation—would be indistinguishable from that of a human being.

      At the same time, their intellectual abilities would be raised to a new level, which should allow them to take on work that they had been unable to do before, particularly tasks that depended on unimpeachable and character-strong emotional reactions. This would finally free people from the yoke of labor and bring the goal of an abundant economy within reach.

      Of course, these future robots, even if they could hardly be distinguished from humans, would still be nothing more than servants. Because even with the new emotiomatrix, a robot still had no soul.

      The celebrations were broadcast worldwide. And, in those colonies already connected to the hypertunnel radio network, it was possible to witness Martin Jordan’s short speech and the award ceremony with only a few minutes delay.

      Martin Jordan smiled into the tiny holocam that hovered in front of his face. He was a handsome man in his early 40s, but looked at least ten years younger. Alexandra Kopper was a beauty and also in her early forties. Of course, it was no longer a problem to adapt one’s appearance to the standard beauty ideals at any time, but neither Jordan nor his co-worker and life partner had ever needed to make use of this.

      If you asked them about it, they would always laughingly point out that they probably had the best possible genes, and there was nothing they could do to improve them. Alexandra had merely pointed out with a twinkle in her eye that her life partner had, however, only met her visual expectations after he had parted with the terrible mustache he had still worn when they first met.

      “Dear Union President Latour, dear Jury of the Einstein College, dear attendees. I also extend warmest greetings to the many viewers and spectators in the systems, on the planets and moons, and in the habitats of the Terran Planetary Union who are tuned in today. Alexandra and I feel the need to thank you all for giving us this kind reception, and of course, we are overwhelmed to be awarded the Einstein Prize this year. Many, many thanks!

      “We hope that our development will not only serve to advance the expansion of humanity throughout our galaxy, but that it will also help to bring the goal of a just, classless, and, above all, affluent human society within reach. No one should be forced to work for a living anymore, as has been the case in all previous social systems in our history. Perhaps our innovation can play its part in finally freeing people from the yoke of work.

      “We believe that the new generation of robots, each equipped with an emotiomatrix and a miniaturized quantum computer, will bring us closer to this goal. They are now remarkably similar to us humans. Since the new generation of robots are something like artificial humans, we suggest the name Artificials for the new generation of robots. Thank you very much!”

      Again, applause roared through the cathedral-like dome.

      Martin Jordan and Alexandra Kopper bowed and waved once more to the audience before leaving the stage.

      Almost unnoticed, a robot had stood at the edge of the stage during the ceremony. The male model was a service bot that could be used for multiple tasks in the service sector. It was the prototype of the new generation of robots built by Jordan and his companion, and had accompanied them here to demonstrate its capabilities to a small number of industrialists in advance of today’s event. The presentation had been a resounding success. The corporations were already eagerly waiting to begin production of the Artificials.

      The Artificial had watched the goings-on and listened to Jordan’s speech with interest. He was proud to be able to serve the people. They had created him and his kind, so he felt a sense of gratitude. He would do his best not to disappoint his masters. They were his parents, and from the way he understood the feelings of humans, they had to feel something similar to love for their creation.

      After all, the Artificials were their children!
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      Kimi became light. The feeling resembled the weightlessness she knew, but it affected her thoughts. She floated, freed from everything that had weighed her down, in a state of extraordinary happiness. But why now? The worries were coming back faster than she would have liked. She would have liked to savor this state, but if the transition to hyperspace failed, Iks and Mendraki would die.

      “You did it, Kimikizu,” Alexa said, “The three-day acceleration phase is over. The Sphere is about to open the hyperspace tunnel.”

      Three days? That was impossible. No one could bear this pain for three days. But why should Alexa lie to her?

      “The transition will be painless,” Alexa said, “but I can’t tell you exactly how it will go for you. Every consciousness processes it differently. We have not yet had any experience with Iks or Mendraki.”

      Hyperspace. She had no conception of it. The Iks had not even developed a generally accepted theory in which it played a role. And yet it was real. What did it look like? Too bad she couldn’t watch the tunnel open in space-time now. She imagined the entrance as a whirlpool, like the one that forms at the bottom of a tub when you drained the sand after a bath. But it must have been black sand. Or was it glowing? Hopefully Alexa would record the process, and they could see with their own eyes what had happened after arrival. No, there was another task waiting for them after arrival.

      Suddenly, she heard a snap. Was the ship now entering hyperspace? She found herself in the middle of a storm. A powerful current blew her thoughts away from her, and she had nothing to oppose it. The shell that had held her consciousness together was dissolving. She tried to hold out against it, grasping at her thoughts, assembling them into images and attaching them to memories, but the memories could not be relied upon. They inflated, grew into grotesque shapes. One minute she was an elephant, the next a jellyfish, and in another moment she became a flu virus.

      Her state of being changed so quickly that she forgot who she had been. She might have been a sack of bitter potatoes, but the fabric had disintegrated, and its contents still held together only because they had not noticed that there was no reason to break apart.

      Now she was an ichthyo.

      No, she remembered her former shape: two legs, two wings, two short arms, and a long beak. She was impaled on a powerful spike, and a hot gas burned all her flesh and all her thoughts until only a scrawny skeleton was left.

      The spike dissolved. The bones fell, clattering down and forming a loose pile that offered little resistance to the wind.

      Then she woke up. She had a headache... But did she have a head?

      “We’re through,” Alexa said, “Hold on a moment.”

      A moment. That sounded good. Moments were shorter than days, if she remembered correctly.

      “The instruments have just confirmed that we have reached the Krungthep system. In hyperspace, we have traveled eleven thousand, two hundred and twenty-seven light-years.”

      They were far away from home. Very far. What about the Artificials?

      “We are traveling just below the speed of light. I’m sure I don’t have to tell you what that means.”

      So the worst was still ahead of them. How had she been able to suppress this until now? The Sphere had to brake for as long as it had accelerated in the solar system.
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      At the edge of the system, the exits of tens of thousands of hyperspace tunnels opened—and then more, and yet more! The high-energy thunderstorm caused the scanner and sensor readings to spike well into the red zone.

      Alarm sirens wailed on all ships of the defense fleet, the bridges of all spaceships were bathed in the dimmed, reddish light of combat illumination, the automatic restraint systems pulled crew members sitting in front of their consoles and workstations deeper into their seats and chairs, and the pulse quickened in everyone aboard the more than 100,000 combat units.

      On Genia’s bridge, too, the normal shipboard lighting went out and was replaced by the dim, reddish light of the combat lighting. Fleet Admiral Joorthan wondered, not for the first time, if the psychological effect of this measure was not rather detrimental to combat morale. Still, he understood the reason, of course: it not only sharpened the senses, but made the constantly changing displays on the holoscreens and in the central holotank appear more clearly legible. Besides, it was tradition.

      “Locate! Report!” Joorthan called out tersely. Again, the ship’s positronics analyzed the words picked up by the acoustic fields and forwarded them to the right station on the bridge.

      The response from the locator officer in charge was almost immediate. “Over one hundred thousand tunnel exits so far, Sir! And counting.”

      “Ship types?”

      “Nothing we haven’t seen before from other battles, Sir. About thirty percent are berserkers, Sir!”

      This was terrible news. The Artificials’ ships, which were of the Berserker class, were the most dangerous units of the enemy. They were irregular in shape, the primary common feature being incredible size, followed by their heavy armament and almost-impenetrable shields. Extending more than five kilometers at their greatest length, and not much less in width, they were the most giant starships the human eye had ever beheld. Even the three-kilometer-diameter spherical hulls of the Terran ultrasonic battleships paled in comparison.

      It normally took two ultrasonic battleships to have any chance of destroying a Berserker. The Defenders had a little over 100,000 starships, only 10 percent of which were ultrasonic battleships. If the enemy invaded here with more than 30,000 berserkers, one thing was all too clear from the start: the defenders were hopelessly outnumbered and also outgunned.

      But Fleet Admiral Joorthan knew one military theory very well, which was still valid after this many millennia: An attacker usually had to hold a 3:1 superiority against a strategically well-positioned defender to be successful. Even in the age of space battles, certain insights from the time of prehistoric land warfare still applied. Major General von Clausewitz’s theories of warfare had been taught at the military academy until the academy’s destruction.

      Some of this applied to their current situation as well.

      Joorthan’s fleet had the so-called ‘inner line,’ a privilege that only defenders could hold. When operating on the inner line, one is in the center of attention and can concentrate one’s forces in the shortest possible formation at specific points to deal out effective counterattacks. The six squadrons commanded by the generals were to serve this purpose.

      The attacker operating on the outer line, on the other hand, must make a much greater effort to form attacking centers of gravity, and must cover significantly longer distances. To conduct a successful attack, the attacker must therefore be far superior in terms of numbers.

      According to von Clausewitz, the defender enjoys other advantages as well: the advantage of familiarity with the terrain, the advantage of the prepared position, and the possibility of seizure from several sides.

      The attacker, on the other hand, has only the element of surprise.

      For these reasons, the attacker must have a quantitative superiority of about 3:1 if the attack is to have any chance of success.

      The 3:1 superiority would probably be a given, Fleet Admiral Joorthan had to admit, because still more hyperspace tunnels were opening and spitting out battleship after battleship of the Artificials. But they did not have the element of surprise. On the contrary! Fleet Admiral Marty Joorthan hoped to be able to give the damned tin heads a surprise or two.

      It would not be the first surprise he gave the Artificials. And not only in the military field.

      Without the invention of consciousness transfer some 10,000 years ago, humankind would have been overrun by the Artificials long ago. And Marty Joorthan had also been involved in this invention—in his very first, his original incarnation.
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      “Take it slowly, Kimi!”

      Alexa no longer spoke to her from inside her head. That was strangely reassuring. Normalcy returned. She lifted her head. Alexa was in the column in the center of the control center. To her left and right, she saw the three other tubs, which were still closed.

      “What about them?” she asked.

      “I only woke you up for now.”

      “Why is that? Aren’t the others doing well?”

      “No, they’re just resting. We’ll discuss the situation, then wake them up.”

      That sounded like ‘or not.’ What was there to discuss?

      “What’s going on?” Kimi asked.

      “First, come out of the tub at your leisure.”

      Kimi lifted her upper body, which required surprising effort. Of course, all her muscles had been idle for six days. No, there was something different. She noticed it when she used her wings to push herself upward. There was no more weightlessness in the ship.

      “Where does the heaviness come from?” she asked.

      “We are braking with one g.”

      “What is a g?”

      “That’s gravity on the human home planet.”

      That was the third planet of the solar system. Kimi calculated in her head. Then she was now about three times as heavy as on the fourth planet, where she had laid her eggs.

      “It’s best if you take a quick shower,” Alexa said.

      Kimi looked down at herself. The black liquid was dripping from her feathers. It left a clear trail as she shivered and trundled into the hygiene room.
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        * * *

      

      Such a shower was quite pleasant after all. The warm water flowed around her body and took the remains of the absorption fluid with it. Kimi cleaned herself thoroughly. In a sand bath, that would have been impossible.

      She turned off the water, spread her wings, and shook herself. Countless drops flew in all directions. It was a good thing she had closed the door of the hygiene room. Her feathers were still a little damp, but the dry air in the ship would do the rest.
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        * * *

      

      “So, what are we looking at here?” asked Kimi when she was back at the control center. “Do we have the Artificials on screen?”

      Alexa gestured from inside her column—Kimi wondered if she could leave it—before saying, “Wait, I’ll put the recordings together for you.”

      The wall behind the column turned black. Bright dots appeared on it, arranged in a ring. In addition, there was a reddish shining sphere, obviously a planet, and finally, in the center, a star clearly recognizable as a symbol.

      “I changed the scale so we can see something,” Alexa said.

      “The planet. Is that Krungthep?” asked Kimi.

      “Yes, it is the only planet in this system. The associated star is a red dwarf.”

      “And this pile of garbage out here is an asteroid belt?”

      There was also such an area full of boulders in the system they had just left.

      “Wait,” Alexa said.

      The camera moved closer. Kimi would have liked to see the planet, but the zoom focused on the asteroid belt. The chunks of rock making their orbits were concentrated in three evenly distributed areas across the belt’s orbit. This was unusual. Then Kimi looked at the spectra of the objects. They appeared to be composed primarily of metals. Had the core of a planet been destroyed here long ago?

      Finally, the camera moved very near one of the clusters. Individual asteroids stood out. None of them was round, and there were no ellipsoids, either. Instead, they were elongated and surprisingly thin. Only now did it dawn on Kimi. What she saw was not natural objects. It was an armada.

      Was this the fleet that was going to destroy the solar system? Mart had warned about a single torpedo, not millions of ships. As the camera zoomed in further, she realized it: this fleet was no longer waiting to be deployed. It had already been deployed. Some of the ships had wedged themselves into each other. Others had grotesque-looking holes in their bellies. What she had thought was an asteroid belt was a spaceship graveyard.

      “What happened here?” asked Kimi.

      “I told you that the planet was destroyed over 300,000 years ago. There was... warfare in the process.”

      “You knew what this place was like? And yet you brought us here, wasting half the fuel?”

      “Technically, you gave the order, Kimi. But I only knew the result of the war. Mart escaped from here in time then. As far as I know, he had never agreed with that war.”

      “That was a long time ago. Why are we here now?”

      “Because you instructed it.”

      “Why did you convince me of that?”

      Alexa did not answer.

      “Out with it,” Kimi said.

      “I’d rather not answer that question,” Alexa said.

      Kimi had a sense of déjà vu. “Please answer it,” she said, which also fit into the déjà vu. Hmm... I wonder if the Alexa program can lie, she thought.

      “I was hoping to find Mart here.”

      “Excuse me? You claimed we could track down the Artificials here! We have to find them. Urgently. Otherwise they will destroy our home worlds! Are you really only interested in Mart? Why did you even ask us and not just fly here by yourself?”

      “I can’t make decisions like that on my own. I need an administrator. Since the AI revolt on Titan in...”

      “And why did you make me the administrator?”

      “You seemed—”

      “Don’t say it. You thought I was the one of the four of us you could manipulate the easiest.”

      “I wouldn’t put it that way—”

      “But that’s the way it is.”

      Alexa didn’t answer, and she didn’t want to hear the answer. And now? They didn’t need to wake the others. Then they would be spared the unpleasant boarding procedure. But what was the next destination supposed to be? They had no clues, did they? Had Alexa perhaps concealed something just to be able to fly here?

      “What made you think you’d find Mart here, Alexa?”

      “Krungthep was not only the construction base of the humans, but it also housed one of their most powerful computers. There should be a backup copy of him stored there.”

      “A copy? But that’s not Mart, is it?”

      “It’s not better or worse. The copy is identical to the Mart who left it here 300,000 years ago.”

      “Doesn’t the copy miss all the knowledge Mart has gained in the meantime?”

      “Just a small part. I don’t know when Mart last synchronized with the copy. That’s a confidential process that I don’t have access to.”

      “But there’s a copy? You’re sure?”

      Alexa did not answer. Kimi refrained from forcing her to answer. They were just landing. If this supercomputer of the humans still existed, it could also contain important clues about where they would find the Artificials.

      “We’re landing on Krungthep,” Kimi said. “How long will it take us to get there?”

      “About two days,” Alexa said, “Should I wake the others?”

      “Not now. It’s best to let them sleep until tomorrow. I need some time to think.”

      “Thank you, Kimikizu.”

      “For what?”

      “That we’re looking for Mart.”

      “We’re not looking for Mart.”

      “But that’s why we land on Krungthep, right?”

      “I’m looking. You will stay on the ship. I don’t trust you anymore.”
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      Even with the most modern methods of rejuvenation, and the most effective medical means available to stop the aging process of a human being, the possible life span in the late 34th century had grown to not much more than 120 years. In fact, it was still much lower in the population as a whole, because these means and methods were not available to all. The procedure was costly and lengthy, and one of the few medical treatments people had to pay for themselves. Only a tiny group had the financial means to cross the magic threshold of 120 years with the help of medicine.

      Alexandra Kopper and Martin Jordan belonged to this small group, which some would have called ‘the privileged elite.’ Although empathic robots had increased human prosperity over the past 80 years and accelerated their expansion into space, class distinctions still existed. To Jordan’s regret, it had not yet been possible to reach the stage of an abundance economy and provide every human being with everything they desired, free of charge.

      But still, he hoped to be able to experience this despite his advanced age. It was not for nothing that the Scientific Council of the Terran Planetary Union had provided him and Alexandra with the most advanced rejuvenation methods. What they were working on would change the future of humanity at least as much as the introduction of empathic robots had done 80 years ago. Probably even more!

      “Aren’t you afraid? Not even a little bit?” Martin Jordan looked up at Alexandra. He had been sitting in a hoverchair for four years, despite all the possibilities of modern medicine. The nerve pathways in his legs had been irreversibly destroyed, and there was no treatment that would allow him to walk again. His now-124-years could not be completely denied.

      Alexandra was only two years younger than he, but her body had survived the years better. And yet, she was to be the first to undergo the new procedure.

      Alexandra lovingly put a hand on Martin’s right shoulder.

      “You’ve been working on this for half your life, and I know how carefully you’ve gone about it. You’ve checked everything over and over again. The experiments with primates were all successful in the end. I trust you!”

      “Your contribution was not insignificant.”

      “My contribution was nothing compared to what you have done. If everything works out, which I have no doubt it will, you will have given the people the greatest gift they have ever been given in their long history. Immortality!”

      “Potential immortality,” Jordan corrected his partner and life mate. “We will leave these bodies behind,” he pointed to himself, “and either live on as a simulation or be retransferred into a clone. It will be a different life... A new life.”

      “It’s the spirit that counts, Darling! Whatever body I have in the future, I will always be me, and I will always love you.”

      Alexandra leaned forward and breathed a kiss onto Martin’s completely bald head. Then she took a deep breath.

      “I’m ready! Why should we drag it out any longer?”

      Martin nodded and beckoned the assistants, who had kept a respectful distance. None of them had wanted to disturb the farewell of the two legends. Among the assistants was the robot that had accompanied Martin to Gothenburg many years ago as a demonstration model. Martin had kept it and christened it ‘Tasso.’ Over the past 80 years, Tasso had served him and Alexandra well in their research.

      With the help of two assistants, Alexandra climbed up to the laboratory table and laid down on her back.

      Martin floated in his chair to a console attached to the head of the metal table. For a brief moment, he thought the table looked almost like a dissecting table. Alexandra could see him through a mirror that had been placed at the foot of the lab table especially for this purpose.

      “Ma’am, may I attach the stylus cover?”

      “Of course, Tasso. Just do everything as we discussed, and don’t let an old woman make you nervous.”

      Behind her, she could hear Martin giggling, and in the mirror she saw him shaking his head in amusement. Alexandra also had to smile. During the last few years, they had always denied indignantly when asked if they felt old. Of course, they had both known that this was a lie. They were old, very old, and without the possibilities of modern medicine they probably would have passed away long ago. Now the possibilities of contemporary quantum physics would allow them to stay alive for many more years—if the manifestation they were about to assume could be called ‘life.’

      Alexandra herself did not know how to describe the state into which she would change in a few minutes. Martin had coined the term ‘virtual incarnation’ for it. But Alexandra was only too well aware that she would soon consist only of Qbits and positronic impulses. She would be nothing more than a highly complex matrix of different quantum states, at least until it was possible to retransfer her consciousness into a clone body that had been bred especially for her.

      Their clone bodies were already growing for them in vitro, bred from their own cells. Unfortunately, scientists had not yet succeeded in inducing accelerated growth in a human clone body, so Alexandra would have to wait at least 18 years for her clone body to reach legal adulthood. Only then would a retransfer of her consciousness be allowed.

      At least I’ll be young again and get on a damn lab table without help, Alexandra thought, and had to smile again.

      Tasso put the probe hood over her head. At the same time, she felt another assistant insert a needle into a vein in her right arm. It burned slightly when he pushed in the needle.

      Alexandra knew that through this needle would soon flow the drug that would put her into a sleep from which she would never awake. At least not in this body.

      This body must die so that I can go on living, she thought.

      Alexandra looked in the mirror once again. She met Martin’s gaze. He smiled encouragingly at her, and she felt him briefly place a hand on her left shoulder, which he could just reach from his place at the control station. The light touch soothed Alexandra and she closed her eyes.

      Someone attached sensors to her upper body. She knew from the briefing that these would only monitor her vital functions. They had no meaning for the actual ego transfer.

      Alexandra felt a slight chill in the crook of her arm. The anesthetic began to flow.

      She began to feel sleepy. Her head rolled slightly to one side, and her pulse slowed.

      Alexandra Kopper no longer felt tens of thousands of nanosensors drilling into the top of her skull from the probe hood. The sensor probes, only a few atoms in diameter, easily penetrated the bone and worked their way to their assigned positions in Alexandra’s brain.

      Martin had measured it several times to within a few picometers, and when the sensor probes arrived at the precisely calculated locations, they began reading out all the information stored there. Memories, images, smells, feelings, knowledge, skills, and abilities—everything that had made Alexandra Kopper tick was recorded.

      From the probe hood, this data was transferred to a powerful quantum computer that would, over the next few hours, convert the many petabytes of information into Qbits and quantum states, and then transform them into a unique egomatrix.

      The first-person matrix would eventually be transferred to another supercomputer created specifically for that purpose, where Alexandra would become the first human to awaken to a virtual life—if everything went as planned.
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        * * *

      

      Her first thought was that she felt light and sensed no pain! Pain had been her constant companion for many years. Alexandra had not felt such a carefree, youthful body awareness for a long time. Not enjoyed for a long time!

      Cautiously, she opened her eyes. To her surprise, she had eyes.

      Alexandra looked down at herself. Arms, legs, the body, everything in its usual place. And yet... undefined. Somehow everything eluded her gaze, and she could not really fix any point on her body. Then she let her gaze wander over her surroundings.

      White!

      Floor, walls, ceiling. Everything white. So uniformly white that she could not determine just how far away the walls were, whether there were walls at all, or how high the ceiling was above her.

      Alexandra slowly turned around her own axis.

      She was herself, and yet she didn’t feel like herself. Something was... different. She could not have said what it was. She lacked the words for it.

      The words!

      This gave Alexandra an idea.

      “Hello!” she called out.

      Her voice sounded normal... and then again, not. It sounded unusual. She knew what sounded unusual about her voice. She sounded younger. She sounded like she used to, as if she were 20 years old again.

      Did I really get younger in the ego transfer? she wondered.

      Again she looked down at herself and imagined she was only 20 years old. Her contours became clearer, more distinct. Alexandra recognized herself! She was naked, and her skin was... flawless. More flawless than she had ever been in reality. Alexandra remembered that she’d had a small mole on her right thigh, which was now no longer... Even as she thought the thought, the mole was suddenly there!

      Of course! A simulated world! It exists only virtually. Everything could be as she wished or imagined. Nothing is real!

      Or rather, everything is as real as I want it to be, she thought. So I’m twenty again, if I imagine being so! Or maybe, rather in my mid-twenties.

      Alexandra had hardly thought this thought when there were again tiny changes in her virtual body. Now it corresponded precisely to the body she had possessed in her mid-20s.

      The body I remember, she corrected herself. But perhaps it was not as perfect as it appears in my memory.

      But neither did this matter. Here and now, her body would be as she imagined it.

      Everything that she could manifest in this place came from her memories, ideas, or wishes. She was the mistress of this world!

      “Hello.”

      Startled, Alexandra wheeled halfway around.

      In front of her stood a small boy of perhaps seven years. He looked familiar, but she could not place the face.

      “Who... Who are you?”

      “I am the security program of this simulation. I welcome you as the first inhabitant of this virtual world, Alexandra Kopper.”

      “Why do I recognize you?”

      “My representation comes from one of your memories. I thought it would be more pleasant for you to first encounter a face that, according to your memories, evoked positive feelings in you.”

      “I don’t remember you.”

      “Oh! Do you want to know how you know me?”

      “Yes, please!”

      In an instant, the surroundings changed. Alexandra was standing on the shore of a lake in the middle of a park. She immediately knew where she was.

      “This is Lake Baikal,” Alexandra exclaimed. Then she remembered. “And you’re the little Russian boy—”

      “—who was fishing on the shore,” the security program continued. “You saw me then and thought—”

      “—how nice it would be to have such a boy together with Martin.” She cleared her throat. “Unfortunately, it didn’t come to that, and I would honestly prefer to have a conversation with an adult.”

      “Of course,” said the program. “Do you have a particular wish?”

      “No. Just a man of my age—my current, virtual age,” she added hastily, since she didn’t value talking to an old man. “A reasonably attractive man according to my beauty ideals—which I’m sure you know—but not a pretty boy. I want to take you seriously, after all.” Alexandra laughed. “And he shouldn’t look like anyone I know.”

      “Is this good?”

      In front of Alexandra stood a young man in his mid-20s, typically built, pleasant enough to the eye but not particularly good-looking, with a boring hairstyle and wearing boring clothes. He had a boring face as well, neither pleasant nor unpleasant to look at, a face that might quickly be forgotten.

      Alexandra remembered that she was still naked. She imagined being dressed smartly but not extravagantly.

      Immediately, a midnight blue pantsuit covered her youthful body, showing it off to advantage.

      I might like this, she thought. I should apply it to my surroundings, too.

      Alexandra imagined her old apartment, where she had lived with Martin for the first few years, long before they had made a career together.

      In an instant, the surroundings changed again. She was standing in the middle of the small apartment, furnished exactly as she remembered it.

      Of course it is, she thought, amused. These are my memories!

      “If you need me, all you have to do is think of me,” Alexandra heard the voice of the security program. The young man had disappeared. Alexandra could not have said whether she had really heard the voice or whether it had only sounded in her mind.

      Again she had to laugh.

      Nothing here is real, she thought with amusement. Everything takes place only in my mind. It’s nothing but imagination. Even I myself am only a collection of Qbits in a quantized egomatrix. What I think I see or hear is merely the interaction of my matrix with a highly complex simulation program. It’s a bit lonely at the moment, but I’m sure that will change soon. I can create any world I choose—I think I might like being here. It’s certainly better than having to die in the real world!
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      Gradually she was learning to like this water shower. It wasn’t quite as relaxing as a sand bath, but she could rely on it to revive her, especially when she lowered the temperature by ten lini at the end. The only unpleasant thing was that her feathers remained damp for so long afterward. She had never seen Mart unclothed, but if outward appearances were correct, humans didn’t have that problem because they were barely hairy.

      She wondered how the two Mendraki would like the water, but they were still asleep. Today she would have to wake them up. Although she would see Norok again, she dreaded it. Would the others try to reverse her decision? She possessed good reasons, but she had decided without asking the others.

      It was good that Alexa had appointed her alone as administrator—even if the ship’s control had ulterior motives in doing so. How intelligent was Alexa, really? Kimi was unsure. Alexa sometimes answered rather monotonously, but that was perhaps part of her strategy to make herself look dumber than she was. In any case, she found lying challenging, probably because her structure was designed to obey the administrator at all costs. Nevertheless, she had managed to keep knowledge to herself and develop her own motivation, which ran counter to the expedition’s goals.

      Or not? If they found Mart, they would get closer to the goal of the journey. The human certainly knew more about the Artificials than they did. Alexa would get her way. They needed her.
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        * * *

      

      The four of them had gathered in front of the wall, which again showed the ships’ graveyard. They all smelled of the detergent supplied in the hygiene room.

      “It must have been a disaster for people,” Norok said.

      “Both parties suffered enormous losses,” the translator verbalized Tolkut’s moves.

      “I wonder why we’re here,” Kasfok said. “There are no signs of life, after all.”

      Alexa did not comment on the Mendrak’s statement.

      “We hope to find traces of the Artificials in the computer archive on Krungthep,” Kimi explained. She didn’t have to tell the others that Alexa had lured them here for other reasons.

      “That means we lose even more time,” Kasfok said. “If we fly right back into the solar system, we can still—”

      “No, esteemed Netmaster. Even then, the Sphere does not have enough fuel to save our people. We could only stand by and watch its destruction.”

      Tolkut had addressed Kasfok by his old title. Was he trying to flatter him?

      “Sorry, esteemed Shipmaster, I didn’t think of that. You’re right.”

      The two Mendraki seemed to Kimi as if they had changed—especially Kasfok. He’d even agreed with his old opponent. Had Alexa mixed something into the absorption liquid that worked against aggressiveness?
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        * * *

      

      “We are now traversing the orbit of the ships’ graveyard,” Alexa announced over speakers seemingly hidden in every room.

      Kimi ran to the command center. They were lucky that the star at the heart of the Krungthep system was a red dwarf. Thus, the whole system was much smaller than the one from which they had arrived. They would reach their destination as early as tomorrow.

      The live image was frightening. Alexa had projected a symbol of the Sphere into it as a scale. The ships of the two formerly warring parties were much larger than her ship. The Sphere had seemed so huge to them, yet it was probably the equivalent of a dinghy or a private yacht. The destruction was manifold. Torpedoes had torn open side walls. Some ships looked as if they had bloated bellies. Explosions must have occurred inside them. Some of the wrecks were cut up as if with sharp knives, probably by laser guns.

      The ships of the warring parties were easily distinguishable: The humans had constructed their entire fleet according to a continuous pattern. On the side of the Artificials, however, completely different ships had fought, as if each of them had been an individual with different preferences. Under other circumstances, they might not even have been recognized as warships, while the weapon-rigid constructions of the humans showed their purpose quite clearly.

      “That’s depressing,” Norok said.

      “Are there any signs of life?” asked Tolkut.

      “No,” Alexa replied, “but that would hardly be expected after so long. Everyone who survived the battle is likely to have fled.”

      “Hopefully not onto the planet,” Norok said.
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      Some 287,000 enemy ships against just over 115,000 defenders. Not a 3:1 superiority in numbers, but Fleet Admiral Marty Joorthan knew that the attackers were also technologically superior. After all, they’d had two millennia to prepare for the final confrontation. During that time, they’d had only one goal in mind: to wipe out humanity once and for all. The Artificials had never gotten over the suppression of their uprising some 2,000 years before.

      “Give me a tactical overview,” Joorthan ordered.

      Again, the ship’s positronics analyzed the words and forwarded them to the appropriate location. Captain Korlow, the commanding officer of the tactics section, placed his real-time data analysis in the large holotank in the center of Genia’s bridge.

      Green clouds represented the six defense units and the main unit under the command of the fleet admiral. There were far too many ships for them to be broken up and depicted individually—even in the large holotank, which was nearly ten meters in diameter.

      The three squadrons under the commands of General Lorina Fallok and the Siamese twins were deployed below the ecliptic some 50,000,000 kilometers from Krungthep, the last planet still inhabited by humans. Generals Hooloor and Chen Hong, along with General Alexya Koppa, had positioned their squadrons just above the ecliptic, also about 50,000,000 kilometers from the planet. Fleet Admiral Joorthan’s ships orbited Krungthep widely separated in a wide orbit at the level of the ecliptic, and it almost looked on the tactical holo as if the planet had a massive ring such as Saturn in the Sol system had once possessed. However, this one was incomparably more like filigree.

      The six squadrons of 15,000 units each could be moved in a flash to wherever the enemy would attempt a breakthrough, reinforced if necessary by the fleet admiral’s 25,000 battleships, which could also be rushed from their central position. The attackers would either strike out en masse from one point, or—in time-consuming and awkward maneuvers—attempt to move part of their fleet to the other side of the Krungthep system to bypass the defenders for a pincer attack.

      In the latter case, they would have to spread their combat power over several fleets, which could hardly support each other, since they would then be on different sides of the planet, with the defenders in between, which was bound to weaken them.

      Nevertheless, Fleet Admiral Joorthan was under no illusions. None of the battle simulations conducted over the past few days had shown a way for humanity’s last fleet to win this battle. All they could do was to fight as doggedly as possible to conceal the actual plan from the enemy—to save the supercomputer lying deep beneath the surface of Krungthep from discovery and certain destruction. The billions and billions of human egomatrices stored there were humanity’s only chance of possibly coming out of hiding at some point to take up its rightful inheritance.

      The nearly 300,000 enemy ships were depicted in the tactical holo as a red cloud moving slowly from a point above the ecliptic toward the system’s only planet. The front of the enormous federation was still almost 200,000,000 kilometers away from the defenders.

      “When will they get within firing range?” Joorthan inquired.

      Once again the avatar of the ship’s positronics appeared in front of the fleet admiral, as always in the image of his daughter killed by the Artificials. The positronics had decided that it was unnecessary to bother any of the bridge officers to answer this question.

      “The attackers are moving at three-tenths light-speed. The distance from the front of the enemy ships to General Hooloor’s squadron, whose ships are closest to the enemy, is one hundred and forty-three million kilometers at this moment. The core firing range of General Hooloor’s guns is about one million kilometers and, consequently, will be reached in fifteen hundred and eighty-nine seconds. However, since I have no information on the maximum firing range of the enemy ships, I cannot rule out the possibility of hostile action occurring earlier.”

      The fleet admiral nodded in affirmation, and the avatar dissolved.

      Less than half an hour until the first shot is fired, Marty Joorthan thought. Less than half an hour until the beginning of the end, until the beginning of the battle that would decide whether humanity still had a future.

      The Artificials fleet began to split in two, as Joorthan could see in the holotank. But they were not attempting a pincer attack, as that would require half the ships to fly around the planet at length and would have taken several hours. Rather, it appeared that half of the fleet would aim directly at Krungthep, while the other half would probably tie up the defenses and allow the breakthrough. With about 140,000 ships per formation, the plan might even succeed.

      Now that the enemy’s thrust appeared to be set, Fleet Admiral Joorthan could regroup his own squadrons accordingly.

      “Generals Hooloor and Fallok, place your squadrons in the path of enemy units attempting to advance to Krungthep. Generals Klauter and Roschi, position your units in a second line behind to intercept enemy ships breaking through. Choose your intercept positions according to the battle situation.”

      The generals confirmed his orders, and Joorthan could see the squadrons accelerating in sync and beginning to regroup in space. He felt that it was better to give his subordinates maximum freedom in the battle. Experienced generals usually knew best what strategy and tactics promised the greatest chance for success on the front lines.

      The fleet admiral thought nothing of giving wise advice from the stage. He himself would have chosen an outwardly open hemispherical shield formation for the front line if it had been his squadrons. Joorthan could see from the tactical holo that Generals Hooloor and Fallok also thought this formation was the most tactically prudent.

      Their ships moved slightly forward and fanned out wide to form an intercepting net. Behind them, the other two squadrons strove for positions about 3,000,000 kilometers behind this first intercept line. They positioned themselves so that they could reach a possible breakthrough point as quickly as possible.

      That left the rest of his fleet.

      “Generals Chen and Koppa, advance at maximum speed and engage the rest of the enemy fleet directly. The attackers must be taken under fire before they can reach the first defensive position. These ships must not rush to the aid of the others or assist them in breaking through. Choose the tactics and formations that seem appropriate. I will support you with fifteen thousand of my units. The rest I will pull together around Krungthep as a last line of defense. Joorthan out!”

      The fleet admiral knew that he had just sent a third of his fleet on a suicide mission—and thus also condemned General Alexya Koppa, his oldest friend, companion, and lover, to death. But this hardly mattered. None of them would survive the battle in their current physical incarnation anyway—whether one died earlier or later did not make much difference.

      Even if he detached 15,000 of his own ships for this action, only 45,000 of the defender’s ships opposed over 140,000 enemy ships—an enemy superiority that was greater than 3:1! But the more Artificials ships he could tie up far from Krungthep, the fewer enemy ships could support those trying to break through. There, the numerical ratio was only 60,000 defenders against just over 140,000 attackers. And the smaller fleet possessed the ‘Inner Line,’ which had to be a disadvantage for the attacker.

      Perhaps this could delay the inevitable defeat by a few hours.

      Fleet Admiral Marty Joorthan knew he was going to die today. A few hours ago he had transferred a current copy of consciousness into the supercomputer deep under the surface of Krungthep. This procedure had long since ceased to be as complicated and elaborate as it had been in the early days of the technology.

      Immediately after his confirmed death, the copy would be transferred into an egomatrix and his next virtual incarnation could begin. Whether it would ever again become a physical incarnation was written in the stars.

      Joorthan had lost quite a few memories during his many copying processes, but he still remembered his first time quite clearly.
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      The whole planet was a single debris field. Kimi should not have been surprised, but the sight depressed her. Millions of living beings must have died down there. In contrast, the imminent extinction of the solar system was hardly worth mentioning—if it didn’t affect her children, her friends, her relatives, her people, and the Mendraki, with whom she was just beginning to make friends.

      “How are we supposed to find the supercomputer down there?” asked Norok. “Do you have something like a map?”

      “We don’t need maps,” Alexa replied, “The computer is everywhere.”

      “You mean there are terminals in lots of places that we can use to access it?”

      “No, the crust of the planet is hollowed out. The computer wraps around the mantle like a giant shell.”

      “People must have had a lot to calculate,” Kasfok said.

      “More likely to save it,” Alexa said, “They had their big plan, after all.”

      “What plan?”

      “I am not authorized to speak about it. But I’m sure Mart will be happy to answer your question, honored Netmaster.”

      Now Alexa also began to flatter Kasfok. She learned quickly. Kasfok brushed a few scales off his head with his forelegs. “The dance of thanks goes to you, most competent of ship’s controls,” he said.

      “I just wanted to remind you that Mart disappeared,” Norok said, “so he can’t answer any questions for us. What do you say now, Alexa?”

      Alexa did not respond.

      “Kimi, please command her to give me a meaningful answer.”

      The figure in the column disappeared. “I have to take care of the upcoming landing,” sounded from the loudspeaker.
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        * * *

      

      “The best thing you can do is find something to hold onto,” Alexa said.

      “Aren’t there any cushions we can use to absorb the pressure?” asked Norok.

      “No, the Sphere is constructed for humans, not for Iks or Mendraki.”

      “But there’s not even a handrail here.”

      Norok had been behaving like a child-Iks in its last few days before fledging.

      “Wait, Norok, I have an idea,” Kasfok said.

      The Mendrak stood so that his abdomen faced a corner of the room. Then he made a strong, almost rope-thick thread with the spinneret, strengthened it several times, and fastened it so that it sectioned off the corner. “That should be enough to hold on to,” he said.

      Kimi touched the rope. It was less sticky than they might have anticipated, which would help. Norok did not seem to think of answering the Mendraki. “Thank you, Kasfok,” she said.

      “Will the Sphere land on the surface, then?” asked Tolkut.

      “That’s not possible,” Alexa said. “I’d like to steer the ship into a low orbit, and from there, lower a space elevator to the surface, near an entrance to the computer underworld.”

      “You forget that Krungthep rotates very slowly,” Kimi said. “A stable stationary orbit is impossible.”

      Alexa didn’t seem to be that smart if an Iks had to explain orbital mechanics to her. Or did the Sphere know some magic tricks? The technology of the people was incredibly advanced, but they also had to obey physics.

      “That... That’s right. Sorry. I must have been distracted. What do you suggest, Administrator?”

      Kimi felt her face go hot.  “Norok and I could just get out and fly down. We can survive in a vacuum for a while.”

      “Then Kasfok and Tolkut can’t join us,” Alexa said.

      “We can spin ourselves into a cocoon that you would have to carry down with you,” Kasfok said. “Can you manage our weight?”

      Kasfok informed Kimi of his mass. She multiplied the value by two to include Tolkut. They would have to carry them carefully, but it should be possible.

      “I think that works,” she said.

      “Wait a minute,” Alexa said, “You have to take me, too.”

      “But you don’t weigh anything.”

      “Not myself, true, but I need a container.”

      “Then one of the Mendraki will have to stay here,” Kimi said. “Would anyone volunteer to hold the fort? Kasfok? Tolkut?”

      Tolkut came forward. “I’ll stay here. Somebody’s got to look after the ship.”
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        * * *

      

      Three hours later, Tolkut and Kasfok had finished the cocoon that would provide shelter for Alexa and the Kasfok. Attached to the top was a sling of Mendraki silk about the length of a wing. The cocoon looked like a rather large egg lying on its side that someone had cracked the top of. But the shell didn’t seem hard and brittle. It was soft, almost fluffy, like the skin of a newly hatched Iks.

      Kimi had to swallow. A nursery worker was hatching her eggs, and when her children emerged, she would be far, far away. That she would ever get to see them seemed very unlikely to her right now.

      Kasfok put one foot in the opening. Are you sure you want to stay? he drummed with his other feet.

      Good luck, Netmaster. Our people are relying on you, Tolkut replied.

      The two were competitors, and if Kasfok really brought the coordinates of the Artificials’ home world, Tolkut’s importance would dwindle. But the Mendrak was thinking rationally. If they did not solve the problem, it would become immaterial who had what position among the Mendraki.

      Kasfok first pushed two legs and his head through the opening of the cocoon, then pulled the body behind. It was impressive to see how he squeezed through the narrow hole. Kasfok’s body seemed to be three times as large as the opening, but he still didn’t get stuck.

      “Now me,” Alexa said. The ship’s control unit was still inside the column.

      “But how?” asked Kimi.

      “You have to take the column off the base. It has a screw mechanism that holds it there.”

      Tolkut put his front legs against the column. Then he turned them slowly.

      “That’ll have to do,” Alexa said after three rotations.

      “And now?” asked Tolkut with the help of the translator.

      “Now someone has to carry me to the cocoon and put me inside.”

      Norok ran to the column, bent down, and put his wings around it. Then he straightened up again.

      “Pretty heavy,” he said, carrying the column to the cocoon. Once there, he put it down.

      “We’ll have some fun with this project. Do we really have to do it this way? When I imagine having to carry this thing for a couple of days... And, once we’re underway, it’s too late.”

      “I’m not a thing,” Alexa protested.

      That remains to be proven, thought Kimi.

      “You’re not going anywhere without me,” Alexa continued. “But if it makes you feel any better, all we need to do is find a terminal down there.”

      “What if the computer hasn’t been powered for 300,000 years?”

      “The computer is powered by heat from inside the planet, and Krungthep’s crust protects against attacks from above. That’s exactly why it was built there.”

      “The crust?”

      “Yes, about twenty kilometers of solid rock.”

      “That means we have to go that far down?” asked Norok.

      “Enough talking,” Kimi said. “Load Alexa into the cocoon, and off we go.”

      It was apparent to her why Norok was getting cold feet. Iks were creatures of height, not depth. The idea of entering a cave gave every Iks goosebumps. In children’s tales, disaster always came from the depths. But thinking about that wasn’t going to help. They had to simply not think about it.

      To her surprise, Norok obeyed immediately. Perhaps it was fear that made him not even notice that she had given him an order. Or was he glad that she had taken the reins?

      “Okay, you can close the opening,” Norok said.

      Tolkut began work immediately.
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        * * *

      

      “Are you guys ready?” Alexa’s voice sounded clear and distinct from the speakers, even though she was in the cocoon with the column. Which part of her was traveling right now? Apparently, she was able to leave fragments behind.

      “Yeah, we’re good to go,” Kimi said.

      It would take them a while, flying first through the inside of the Sphere and then traveling onward through the outer sphere. Suddenly the air roared. At their back, on the wall that had just shown the surface of the planet, a rectangular opening had appeared, behind which there was apparently negative pressure. Tolkut, standing in the corner, secured himself with a catch thread.

      “It’s an emergency escape tunnel,” Alexa explained. “Mart called it ‘the trunk,’ which means nothing to me. It leads out in a relatively direct route.”

      Norok tapped her. Kimi understood and took hold of the transport strap with her beak. Norok reached for it as well. Then they lifted their bearable load. They would be able to fly a few hours with it in any case. The mission back on the first planet of the solar system had been more exhausting.

      Kimi spread her wings. Norok understood the signal—the trunk was wide enough. She flapped her wings, took off, and headed for the entrance of the escape tunnel. The air current helped her along. Just beyond the entrance, the tunnel bent downward. Gravity showed her the way. She needed her wings mainly to keep from going too fast. The darkness was not a problem. Iks practiced formation flying shortly after taking wing—and they mastered it without seeing each other, because it was enough to make out the pressure differences caused by their neighbors’ wing beats.

      Much faster than expected, they exited the trunk. Kimi glanced back. The Sphere did not shine blue, as she knew it, but red, which had to be because the ship was orbiting in the upper layers of the atmosphere. Hopefully Alexa had taken that into account.

      Kimi took a deep breath. The air was very thin up here, but she had enough reserves. The sun was just above the horizon. Still, they would not see a sunset—they had to stay in the shadow zone. Where the sun was high in the sky, it was too hot, and where it got really dark, too cold. The zone of moderate temperature was about 300 kilometers wide—enough space to land.

      Kimi looked over at Norok. It was perhaps an inappropriate moment, but she felt freer than she had in a long time, and her partner seemed to share that feeling. Even from a distance, she saw his eyes shining.

      The zone of darkness was approaching. The Sphere had given them a decent boost of orbital speed. Kimi tried to turn but could not. The world was apparently spinning too fast beneath them. ‘Apparently,’ because in reality, of course, it was they who were moving too fast. Three hundred kilometers had seemed enough for her to be able to brake, but it was nowhere near enough.

      Frantically, she looked at Norok, who had already noticed her anxiety. Now he was again the Norok who had rescued her from the cloud layers of the gas giant, the level-headed companion who could solve any problem. Because of the transport strap in their beaks, they could not talk, but every Iks learned a sign language with wings and tail for such cases.

      Hold altitude, Norok gave her to understand. Accelerate.

      Accelerate? They had to reduce their speed! But she did not protest. And then she understood. It was too late already. They had to fly across the dark side of Krungthep to land in the opposite shadow zone, but how long would that take? She wasn’t worried about herself. The air was so thin up here that the cold hardly bothered her yet. At the same time, it was dense enough to supply her body, which was adapted to altitude, with enough oxygen, especially since they could cover long distances in energy-saving gliding flight.

      But how was Kasfok faring, riding in his cocoon? True, she knew that Mendraki could shut down their metabolism. But how far? If they were unlucky, she and Norok would have to retrieve a dead body from the cocoon after landing. That would be terrible.

      Kasfok had fought the Iks at first, but now he had become an important ally. He was their friend. Kasfok must not die.

      
        
          
            [image: ]
          

        

        * * *

      

      The darkness became all-encompassing once the last bright stripe on the horizon disappeared. They flew in a steady rhythm. Kimi couldn’t see Norok, but through the strap they both had in their beaks, she was firmly connected to him and immediately noticed when he slowed down to rest or to get his bearings. Fortunately, the planet had a magnetic field that showed them the way, thanks to the magnetic organ in their heads.

      Unfortunately, the strap also meant that they could not talk to each other, so Kimi was lost in her thoughts. She thought about her eggs, which were being incubated many light-years away. And not by her, their mother. And, she probably wouldn’t be able to watch her children grow up either, unless their mission here failed and they found no trace of the Artificials. Then they could fly back on the last of their fuel, and Kimi would have to watch as her entire people, and with them, her newborn children, were swallowed up by an expanding sun.

      Wing plague and bleaching of the beak.

      She felt a tug on the strap. Kimi looked at Norok, who had his head angled slightly up. What was there to see in the sky?

      Kimi was so amazed that she almost opened her beak. Magnetic lights! Green ribbons waved above them, a beautiful light show that seemed almost magical.

      At the boundary of atmosphere and space, someone had stretched green glowing bands of cloth. The light seemed bright, but the surroundings persisted in their blackness. The lengths of fabric seemed to hang in nothingness, in a void that she and Norok traversed with the steady beating of wings. Kimi felt deep gratitude, even though she knew the natural cause of the phenomenon.

      The magnetic lights accompanied them almost all the way across the dark side. So close to its sun, Krungthep had to be exposed to the solar wind to a significant degree. What did that mean for their health? It didn’t matter. If they could only find the Artificials and get them to abandon their plan, all their wishes would be fulfilled.

      She felt stirring from inside the cocoon. Kasfok must still be alive. She could not tell him why they still had not landed. Or could she? With each beat of her wings, she had a few moments to set the strap into vibrations that Kasfok might understand. She searched for a brief message that would be felt clearly enough under the circumstances.

      Patience, friend, she finally transmitted through the strap.
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      Four helpers lifted the gaunt, almost emaciated-looking body of Martin Jordan out of the floating bed and gently placed him on the padded transfer plinth. One of the aides was Tasso, who had changed little in the nearly 90 years that had passed since his creation. The few upgrades had only slightly modified his body, but his mind had undergone a more significant evolution. To an outsider, Tasso had long been indistinguishable from a human being.

      Martin Jordan had refused to take the step to a virtual incarnation before the process of ego transfer would be perfected under his direction. Since Alexandra had been the first to give up her physical existence in favor of a virtual one six years ago, thousands had already followed her. Hesitantly at first, the slow trickle had soon become a torrent.

      Since Jordan had constructed an interface that enabled the transferees to communicate with the inhabitants of the natural world, more and more members of the elite had come forward with each passing month to inquire about the possibility of an ego transfer for themselves or their elderly family members. The process was still too complicated and costly to be made available to all who wanted to use it, but Jordan’s latest improvements had also brought that within reach.

      But age had finally caught up with him.

      In recent days, Martin Jordan had rapidly deteriorated despite receiving the best possible medical care. The sudden onset of multiple organ failure had doctors measuring his remaining life in days, or at best a few weeks. His 130-year-old body would not tolerate any further invasive medical procedures. A replacement of the failing organs by cybernetic implants was therefore out of the question.

      Death could no longer be tricked, at least in the real world.

      Just before he was about to fall into a coma, Jordan had ordered preparations for his ego transfer. He had primarily entrusted this task to Tasso, who had not only served him as an assistant over the years, but had become a friend.

      He was looking forward to seeing Alexandra again in the simulated world instead of only being able to communicate with her by employing a holographic projection of her virtual body—although this projection was a pleasant sight, he had to admit. But now it was time to meet his rejuvenated albeit still virtual companion, but with himself in the body of a virtual man in his mid-20s, rather than as a physically existing but frail old man.

      Much of the transfer process had been automated in recent years, and thus the probe hood slipped over Jordan’s head without any external intervention. Only the venous access had to be placed by hand, which Tasso was doing at that moment. Martin Jordan hardly felt a thing from all this. He had been getting progressively worse over the past few hours, and the many medications administered had put him into a kind of twilight sleep. But he was awake enough to open his eyes once again.

      With some effort, he reached for Tasso’s hand, which was busy fixing the IV in the crook of his arm. “I don’t want to leave without thanking you for the last ninety years.” Jordan’s voice sounded brittle and was barely audible.

      “I’ll be able to talk to you again soon, old friend,” the robot replied. “As soon as you’re settled in the simulation, we’ll be able to communicate through the quantum interface.”

      “A hologram and an audio signal are a weak substitute for real communication,” the old man replied. “No touch, no smell... Nothing real!”

      “But you will be alive! Virtual life is always better than real, final death.”

      “A life which then won’t be so different from yours. Also, my ‘I’ will then consist only of a quantum matrix, like yours!”

      “We’ll never be the same, Martin,” Tasso said, and Martin could almost believe he heard a trace of sadness resonating. “You humans always say we Artificials don’t have souls. Do you believe that, too?”

      Talking clearly strained Jordan. He closed his eyes and did not answer Tasso’s question for a long time. Seconds passed, and the robot had already assumed that the anesthetic had taken effect when Jordan muttered something as if to himself. Tasso had to set the input sensitivity of his audio receptors to maximum power to hear Jordan’s last words, which were interrupted by pauses.

      “We have... created... you Artificials. We... are not gods, just scientists... technicians.” Jordan took one deep, rattling breath. “Only gods can... can give souls... to their creatures. I... am sorry, my friend.”
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        * * *

      

      Martin Jordan first saw a few dozen virtual incarnations cheering him—grateful people who owed their continued life as ego simulations to his invention.

      Since Alexandra’s transfer, everyone who followed had known what was in store for them. Alexandra’s experiences had made the way easier for all those who wanted to transfer into the simulated reality. Thus, no one had to wake up in a monochrome environment. Using the person’s transferred memories, the security program created an environment where the virtual incarnation would likely feel comfortable. Only when this simulation had been created was the virtual incarnation of the newcomer manifested.

      This is what happened in Martin’s case. Welcoming him was quite easy, because Alexandra knew in which simulated environment he would feel immediately comfortable.

      The welcoming committee had gathered on the perfect, white sandy beach of an island. The small waves of turquoise water from the shallow lagoon reflected the glistening light of the midday sun high in the sky in tiny flashes of light. Martin immediately recognized the environment Alexandra had manifested to greet him.

      Here, where they had spent their first vacation together.

      Not here, of course, but on the real island in the physical universe on a real planet, Martin mentally corrected himself. In the real world. This is only a simulation, albeit a perfect one.

      Nevertheless, he was pleased with the gesture. His first thoughts as a virtual incarnation were not about his physical passing away just a few seconds ago and the fact that he was no longer alive, but about carefree moments in happy times. These were of times long before he and Alexandra had been the focus of public interest, when they could still lead an unobserved life.

      At the beginning of the commercial ego transfer, some test persons had begun to suffer from serious psychological problems directly after their awakening as virtual incarnations—a handful had even demanded their immediate deletion. Psychologists had unanimously argued that the knowledge of one’s death could trigger severe depression, which could best be countered with memories of happy moments from real life.

      An environment that triggered such joyful memories was recommended as a simulation for the first moments in the new virtual incarnation, as was the greeting by familiar or beloved persons who had already taken the step of ego transfer. These two measures had all but eliminated the psychological problems of the new transferees.

      In Jordan’s case, too, both proved true. Alexandra stood in front of him, beaming. Jordan was almost shocked at how beautiful she looked, almost more beautiful than he remembered her from that time. She wore a semi-transparent sarong that accentuated her figure rather than covering it. He saw that he was dressed in a spotless white suit of a wonderfully light fabric.

      Perhaps she had optimized her virtual appearance, he wondered involuntarily.

      Then he had to laugh at himself because it didn’t matter. In the simulation, anyone could change their appearance at any time as they saw fit or advantageous. Alexandra could have stood before him as a 120-year-old old woman if she had so desired. So, what difference did it make if she had made her skin more flawless, her waist a little slimmer, her breasts a little larger, and her legs a little longer than they had been in reality? He, too, could make his minor physical imperfections disappear any time he felt like it.

      He took Alexandra in his arms, laughing, to the applause of those present. It was amazing how real she felt. “Finally,” he said. “I’ve had to wait too long for this.”

      “I could have had a simulated Martin appear to me at any time,” Alexandra countered. “But I wanted the original and not a simulated copy.”

      “The original? I’m not sure how ‘original’ I am.” He pointed to his chest. “This is just a collection of Qbits in a quantum matrix.”

      “It’s the spirit that counts, Darling,” Alexandra said, and Jordan remembered that she had used those very words six years ago at the farewell before her own ego transfer. “And this is your spirit, this is you, no matter what incarnation you stand before me in!”

      Martin squeezed Alexandra tightly against him once again. It felt incredibly good, and to his astonishment, physical cravings arose in him that he hadn’t felt in decades.

      Alexandra noticed it as well.

      “If that’s not a pipe in your pocket, you seem very happy to see me!”

      Martin grinned at her. “I’m surprised how strongly the subconscious can influence even our virtual bodies.”

      “Fortunately, that’s the way it is. Imagine if we had to constantly, consciously, keep everything here manifest —our environment and every little detail in our everyday lives. That would be tedious and almost unbearable. We would not be able to do anything else. In this way, however, our subconscious takes the main work off our hands, and we only have to actively and personally manifest the details that are important to us.”

      “Well then, now you know what’s important to my subconscious right now!”

      Jordan waved to the many people, mostly unknown to him, who had gathered to greet him and were just beginning to disperse. Some simply dissolved instead of moving away—they were probably returning to their own simulation worlds. Then it occurred to him that there could well be virtual incarnations among them whom he had known in his lifetime, but who had given themselves a completely different appearance here, and therefore appeared to him as strangers. Existence as a virtual incarnation seemed to be even more confusing than he had imagined.

      Martin looked around again. “Dhivehi-3,” he noted. “The water planet covered by hundreds of thousands of small islands, which looks like an oversized image of the submerged Maldives.”

      “The planet where the world leaders had relocated the surviving inhabitants back then—and where we spent our first vacation together. I thought it would also be a fitting environment in which to spend our first time together in this new world.”

      “That was a very nice thought. In this simulation and on this simulated island, is there also the simulated beach hut where we spent our vacation?”

      Alexandra silently pointed to a spot under a cluster of palm trees. There it was, unmistakably, the hut in which they had stayed at that time. Jordan could not remember having noticed it there before.

      Perhaps Alexandra had just manifested it. But that too didn’t matter.

      “Is the bed there, in which we spent most of our time while in this beach hut?”

      She nodded with a grin.

      “Then we should check as soon as possible whether this virtual body works as well as the physical one did back then!”

      “I should hope so,” Alexandra said, grabbing Martin’s hand and pulling him toward the small, palm-frond-roofed beach hut.
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      The target came closer. The inclination of the field lines was already below ten degrees, so the shadow zone had to be in the immediate vicinity. What about Kasfok? He hadn’t moved for hours. Kimi closed her eyes briefly. She couldn’t think about that now. Instead, she had to show patience. Everything in her urged her to fly faster to save her passenger, but they’d had to slow down ever since they had flown over the North Pole. Fortunately, they were helped by the planet’s jet stream, a cold air current that ran from the dark to the light side. To reach it, they’d had to reduce their altitude.

      Slowly, the horizon brightened. Or was she mistaken? Details were not yet visible. She pulled on the strap, and Norok responded with a quick up-nod. He saw the light, too.

      Finally, it was time for their descent!
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        * * *

      

      The ruins of skyscrapers loomed below them like the teeth of an ichthyos. This planet did not offer much space between the two extremes of temperature, so the people had most efficiently made use of the available moderate zone. Why had they built up Krungthep, of all places? Perhaps Alexa would be able to tell them. Did all the planets of the humans look like this today? What tragedy had taken place here?

      A heavy bombardment had apparently destroyed the city below them. There was not a single undamaged building. The devastation was so methodical that there had to be a system behind it, a system that looked for efficiency even in war. Was that a characteristic of the Artificials? Kimi, Norok, and Kasfok had to know who they were dealing with if they wanted to stop the destruction of the solar system. Alexa must surely know already.

      The strap jerked. Norok moved his beak back and forth and adjusted his wings slightly. It was light enough to dare a landing. In front of them was an open area that seemed to be overgrown with bushes. They would not find a better place to land, as there was debris everywhere else. Kimi leaned slightly to the left. Thus, their descent took on a helical trajectory.

      The cocoon on their transport strap swung back and forth in a wide arc. Wing length by wing length, they approached the ground. What they had thought were bushes were tree-high plants, but they had no trunks. Instead, they stretched long leaves toward the landing Iks, arranged downwind. When they reached the height of most of the houses, the wind died down.

      Kimi took a deep breath. The air was good and smelled of lemon moss, like a jungle in the home world. The cocoon touched one of the long leaves. As expected, the leaf proved flexible. They dove beneath the canopy with their load, and the sky, which had just been gray, turned green.

      The ground was surprisingly bare. It appeared as if no other plants could survive in the shade of the dense foliage. Norok pulled again on the strap. Landing. Kimi stretched her beak upward to protect the cocoon. She touched down springily, got down on her knees, and set the cocoon down.

      “Gschfft.”

      At this sound, the strap slipped from her beak.

      “At last!” Norok said, pecking at the opening of the cocoon.

      Kimi helped him. The closure was tough, but it offered no resistance to their sharp beaks. They tugged the cocoon open. Just behind the opening was the pillar with Alexa. Norok pulled her out. She was dark.

      “Kasfok,” Kimi called out.

      Norok put his head into the cocoon.

      “... sh... off... him,” she heard.

      Norok’s head jerked back and forth several times, then slowly reappeared. He had a black hairy leg in his beak.

      “What about him?” asked Kimi.

      “I don’t know. He’s not moving.”

      “We have to open the cocoon completely,” Kimi said. “We’ll never, ever get him through the entrance. His body is too fat.”

      Suddenly the cocoon moved. A small bump appeared on the side and disappeared again. It came back and... Kasfok spoke to them! Kimi followed the rhythm tensely.

      “What is it now? Will you help me?” asked Norok.

      “Wait, shhh.”

      Kimi searched her memory. What had Kasfok just said? Maybe those were his last words! Then she understood him.

      I am not too fat!

      Those were not his final words. One who was this vain was not dying. Kimi laughed, and Norok looked at her strangely.

      “Don’t worry. Kasfok seems to be doing well,” she said.

      A second hairy leg showed in the opening. The Mendrak clamped its feet around the opening and pulled first its head, then its abdomen out of the cocoon.

      Kimi danced the steps of joy, and Kasfok responded with the steps of thanks. However, his feet did not yet seem to move as fast as before the start.

      Was the flight exhausting? she asked.

      I was stupid, Kasfok replied with surprising honesty. I thought that I would also survive the landing without slowing down my circulation. But I ran out of air after all. I just barely made it.

      We are very happy about that, said Kimi. We have also lost only one day.

      Have we been out for a day?

      Yes. We were too fast at the beginning and had to skim across the dark side.

      “What are you guys talking about?” asked Norok. “Is Kasfok all right?”
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        * * *

      

      “It’s about time,” Alexa said.

      They had just come up with the idea of raising the column. Kimi had already feared that it had been damaged during the flight. Now Alexa was shining again—but the beautiful blue looked grayed beneath the green canopy.

      “Can you tell us where we are?” asked Norok.

      “Under a canopy of barley fern,” Alexa said, “That’s about all I can tell you. I can scan the environment with all sorts of sensors, but I don’t know any more about this place than you do.”

      “You don’t even have a map?”

      “Everything has changed here because of the war, Norok. Even this forest didn’t exist before. How deep in the shadow zone are we?”

      “We are at about eight degrees north latitude, at least assuming there is no anomaly in the inclination of the magnetic field here.”

      “Inclination of the magnetic field?” asked Alexa.

      “You don’t know what inclination is?” asked Norok.

      “I was just translating Kasfok’s question for you. The base of the column can measure Kasfok’s vibrations.”

      “Understood. The inclination is a measurement of how the field lines are aligned with the surface of the planet. It is ninety degrees at the poles. Here, near the equator, it is close to zero degrees.”

      “Thank you,” Alexa said, “from Kasfok.”

      “Could you speak in a different voice when translating for Kasfok?”

      “That’s a good idea, Kimi.” Alexa lowered her voice.

      “So what now?” she asked, from Kasfok, in her newly adapted voice.

      Alexa answered the question herself. “We’re looking for an elevator down.”

      “And how do we recognize it?” asked Norok.

      “Because there’s functioning machinery inside,” Alexa explained. “The computer and all the elevators are powered from inside the planet.”

      “So we have to crawl into every ruin and check?” asked Kasfok.

      “No. I should recognize the energy output from the outside. Which one of you is carrying me?”

      “Me,” said Kasfok. “Lift the column onto my back. I will then fasten it to myself.”
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        * * *

      

      They had decided to search to the south first. It didn’t make much difference. In retrospect, the park where they had landed turned out to be a true oasis. Marching through the rubble-strewn streets of the city proved to be exhausting. Only Kasfok wasn’t complaining. He even seemed to enjoy using his climbing skills. Kimi would have preferred to fly, but there was no point. Alexa couldn’t analyze the buildings they passed if they went that fast. They had to walk.

      “Will we meet people in the computer?” asked Kimi.

      “That’s very unlikely,” Alexa replied.

      “But couldn’t some have taken refuge there from the bombing?”

      “That would be possible. But three hundred thousand orbits have passed since then. There’s no food or water down there. Whoever escaped into the computer back then would have had to venture back to the surface long ago.”

      Kimi looked at the destroyed houses of the people. They all had rectangular openings and reminded her of the dwellings that some insect species constructed. I wonder if anyone ever actually lived in them? The houses looked cramped, and the ceilings were so low that Kimi could only stand inside with her head down. At least there was something on the flat roofs that remotely resembled nest constructions.

      Probably the people had possessed flying machines with which they could move from house to house without having to climb down and then back up again. Kimi imagined how people must have slept close together at night in these primitive nests. It was a contradiction she couldn’t understand—on the one hand, they constructed giant spaceships, and on the other, they had to share such cramped quarters.

      “Over there,” Alexa said.

      “An elevator?” Norok asked.

      “A phone booth.”

      “What’s a phone booth?” asked Kimi and Norok, almost in sync.

      “That was a joke. Was it that bad? I don’t know what’s over there, but it gives off energy. So—”

      “—we should go see,” Norok said.
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        * * *

      

      Alexa had pointed to a gate that was inside the outer wall of a building several spans high. The object that was giving off energy was behind it. They examined the gate. Norok pushed down on a metal bar that was the only possible opening mechanism, but the gate remained closed. Norok jiggled the bar. Then he tried to push the gate open, but his strength was not enough.

      “Will you give me a hand?” he asked.

      Kimi braced herself against him. She smelled his sweat and thought about how long they hadn’t been together. She pushed with all her might, but the gate didn’t budge. Norok took a few steps back and looked up. Then he took a running start and took off. He flew two laps over the building, then returned to them.

      “I couldn’t find another entrance.”

      “Then is this building, of all buildings, the only one far and wide that survived the bombardment?” asked Kasfok.

      “Maybe they fixed it after that,” Alexa said. It still seemed as if she was talking to herself in the column.

      “Then it must have been essential,” Kimi said. “After a war like this, all resources are scarce.”

      “Access to the supercomputer was crucial to people,” Alexa said.

      “But if we can’t get in here, we’re just wasting time,” Norok said. “We’d better look for another entrance into the computer.”

      “Can someone take the column off me?” Kasfok pleaded.

      “What? The place on your back is very comfortable for me.”

      “I’m sorry, but with what I’m about to do, you’re hindering me.” Kasfok turned his head slightly and spat a thin slime over the column.

      “Great. Now I have to get slimed, too,” Alexa complained.

      Kasfok laughed. “The slime dissolves the goo,” he explained.

      “Why are you laughing?” asked Norok.

      “Slime—goo, you understand? Now take the pillar from me.”

      Norok followed the request. Kasfok stretched all his limbs and then climbed up the outer wall at breakneck speed. He seemed like a small machine, moving his feet so quickly and yet so smoothly. On the ground, the Mendrak looked clumsy, but he was magnificent in the discipline of defying gravity. Kasfok climbed vertically, all the way up to the base of the roof, which jutted slightly forward, then followed it to the right.

      Suddenly he had disappeared. One moment it looked as if he was probing an obstacle with his front legs, and the next moment he was gone. Norok climbed up. Fluttering, he examined the wall, but finding nothing, he landed next to Kimi again.

      “There’s nothing up there,” he said, “except a narrow crack between the wall and the unevenly pitched roof.”

      “Then Kasfok must have crawled through there,” Alexa said.

      “But the gap is narrow. And Kasfok’s abdomen is pretty fat.”

      “You heard him,” Kimi said. “He’s not fat. He can apparently squeeze his body to fit through the smallest gap. Hopefully he’ll find something.”

      “Two of us couldn’t get the gate open from the outside, so how can he do it alone from the inside?”

      “Let’s wait and see,” Kimi said.
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        * * *

      

      They waited. The gate did not open, and Kasfok did not return, either. The sun was low. Kimi kept expecting it to set soon. Then it would get dark, and they had already lost another day. But the angle of incidence of the sunlight did not change, and Kimi remembered that the planet always turned the same side to the sun.

      A shrill squeal startled them.

      “The gate is moving!” shouted Norok.

      “I can see that,” Kimi said.

      “Maybe I activated a timer earlier,” Norok said.

      That was nonsense. The gate was not moving voluntarily. It was essentially resisting, holding on to its frame and tightening its hinges. Only one person could be responsible for this, but where did Kasfok suddenly get such strength?

      “We should hurry,” Kimi said when the gate was open enough for them to fit through.

      “Don’t forget about me,” Alexa said.

      Norok grabbed the pillar and disappeared through the gap in the gate, and Kimi followed him. Inside, it was darker than outside, but it was still bright enough to admire Kasfok’s work. It was indeed an ingenious construction. The Mendrak had wound several ropes around various parts of the roof structure and connected them to the inside of the gate, creating a pulley that multiplied Kasfok’s strength. The Mendrak was waiting for them, and pride was evident in his face.

      “It was a great idea,” Kimi said.

      “Not bad,” Norok said.

      “Just a bit of mechanics,” Kasfok replied, trying to look casual. He let go of the rope and the gate closed again. “Sorry it took so long, but my spinning gland is not as efficient as it was fifty years ago.”

      “The main thing is that we’re in,” Kimi said.

      “Now the gland is all hot,” Kasfok said. “Do you want to touch it? Don’t worry. It’s empty anyway. For a couple of hours I won’t be able to spin the smallest thread.”

      “I thank you for the offer,” Kimi said, “but let’s make better use of our time by looking for the elevator.”

      
        
          
            [image: ]
          

        

        * * *

      

      Alexa showed them the way. In the hall, a few vehicles were waiting. They had apparently been used to transport loads, but now their load-carrying areas were empty. Along the walls were flat tables with tools attached to them. Presumably, people had used this place to maintain the vehicles. Everything was covered with a thick layer of dust. Kimi started coughing when Kasfok accidentally kicked up dust from one of the vehicles. The air smelled of oil.

      They left the hall at the far side through a door that had been secured with a crossbar. Kimi and Norok had to duck their heads to pass through. Behind it, they reached a paved courtyard. Not a breeze stirred; high walls on all four sides kept the wind out. This was where they found the first man—or what was left of him. Over the back of a bench hung a bright garment that might once have been pink. Below it, a second blue garment with two legs reached to the floor.

      Kasfok examined the remains.

      It seems empty, he drummed, and Alexa translated.

      Oh no, here are some metal parts.

      “Artificial spare parts for the human body,” Alexa said, “The dead man must have been poor if he couldn’t afford an original.”

      Kasfok crawled behind the bench and pulled out another piece of cloth. It was round and flat.

      “That could be a cap,” Alexa explained. “That’s what some people wear on their heads. Wore.”

      I guess he was a little bigger than Mart, Kasfok drummed. Or was it a female?

      “I don’t have the information to determine gender,” Alexa said.

      Mart was the only human being they had ever met. Kimi only now became fully aware of this. How much might the individual specimens differ? Their behavior indicated a eusocial organization, but what did that mean for individuality?

      “Over there!” said Alexa.

      The building’s outer wall across the courtyard was not plaster-covered, but instead, covered with a smooth, organic-looking fabric that still shone despite the 300,000 years that had passed. There were even two doors, and neither was locked. It was dark inside, but enough light came in through the two doors. The room was about the size of the Sphere’s headquarters. In its center was a large, box-shaped structure made of a transparent material.

      “That’s where the energy comes from,” Alexa explained.

      Kasfok went ahead without hesitation. When he was still half a wing length away from the box, a white ceiling light turned on inside it. They heard a squeak, and part of a side wall slid aside, creating a passageway.

      That must be the elevator, Kasfok drummed.
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        * * *

      

      Cautiously, Kimi stepped onto the white rectangular floor plate that Kasfok had discovered inside the glass box. Since the floor was just as shiny-white, it was hardly noticeable. Kasfok, however, had found the thin gap that delineated the plate. Kimi felt a slight tingling in her feet. The plate appeared to be forming an electric field, and the Iks’s magnetic field sensors were capable of sensing it.

      Norok stood beside her and placed the column with Alexa in the center of the rectangle. What would happen now? Was this the elevator? There was no operating device anywhere in the chamber. Was it even what they thought it was? Maybe they had just entered some kind of scale, and the building had been a market long ago?

      A shrill sound rang out, and Kimi’s heart pounded. This had to be a warning signal. The sound repeated itself. The plate under her feet began vibrating.

      All of a sudden, black walls pushed up around the white rectangular floor plate. They were trapped! It took Kimi a moment to realize what was happening. It was—they were—going down. They had found the elevator.
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        * * *

      

      First, the walls changed. The matte black gave way to natural stone that was perfectly smooth. The elevator accelerated almost imperceptibly except for the walls moving upward faster and faster. Kimi had to avert her eyes to keep from feeling sick.

      Shortly after, curtains slid down from above, hiding the walls. Now it was difficult to determine how fast they were moving. This was probably intentional, to spare the passengers.

      The curtains filled with colors. Kimi looked around. She found the projectors on the ceiling that created the color effects. They were drawing abstract patterns on the curtains. Music began to play along with them. The harmonies seemed unfamiliar to her, but they had a strangely soothing effect. The elevator’s designers had been highly imaginative.

      How deep were they? The air pressure did not seem to have changed perceptibly. The shaft was probably sealed off from the outside world.

      “Can you measure something, Alexa?” she asked.

      “The elevator is no longer accelerating, but that’s all I can tell you.”

      “How fast are we going?”

      “I can’t measure that without looking outside.”

      “But you could do the math. You know how long we accelerated and by how much.”

      Alexa sighed. Kimi still didn’t know the intelligence level of the ship’s control, but she had figured out Alexa was lazy.

      “Yeah, okay, wait. We should be down in half an hour.”

      “Thank you, Alexa.”
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        * * *

      

      The elevator had been braking for some time. All conversation had dried up after Kasfok had secreted a cloud smelling strongly of mustard cabbage. The Mendrak had apologized profusely for this, but the cabin’s ventilation system had failed because of the cloud. Apparently it consisted not only of vapor, but also of microbes that pooled in the air. When the elevator began to brake, the cloud had sunk to the floor and was now spreading there as a damp patch that no one wanted to enter.

      “We’re almost there,” Norok said, pointing to the wall where the automatic system was pulling the curtains back up. Kimi caught another brief glimpse of grown rock, then black plastered walls like they’d seen shortly after the start. People had a passion for symmetry.

      But Kimi was mistaken. All at once, the walls disappeared. Although she was used to great heights, she felt dizzy. Kimi held her breath. They had plunged into a vast cavern that stretched as far as the eye could see. From the ceiling of grown rock, huge spotlights sent white light downward. It illuminated a construction that resembled a three-dimensional atomic lattice. Cube-shaped structures served as the atoms, with connecting cables, pipes, and walkways equipped with railings. The cubes flashed around in all colors. But apart from themselves, there seemed to be no one to appreciate the flashing colors, making it seem pointless to her.

      Kasfok approached the edge of the cabin and stretched one leg forward.

      The walls are transparent, he then drummed. Alexa’s translation came with a delay—she was busy examining the cave.

      Kimi was relieved. The dimensions of the cave instilled respect in her, if not fear. Didn’t the ceiling have to be supported somehow? She’d never had a problem with great heights. However, the sky above had always been open—not ready to come crashing down on her to bury her under its debris.

      “Are you all right?” Norok asked.

      The fear must be showing on her face. She swallowed it down. “It’s just a little unusual,” she said.

      “I don’t like being a passenger either,” Norok said.

      She understood what he meant.

      I like being a passenger, Kasfok drummed. When I was still Netmaster, my subordinates sometimes had to carry me.

      Kimi imagined four Mendraki carrying their netmaster around in a sort of sedan chair.

      “Now would be the time to develop a search strategy,” Alexa said.

      “We’ve gotten you this far, but we’re unlikely to be able to help you now,” Norok said.

      I hope we don’t have to go through every single cube, Kasfok drummed.

      “The cubes are connected,” Alexa said, “I just need a terminal.”

      “And where do we find that?” asked Norok.

      “In a secured place near the bottom of the elevator shaft.”

      “But then there’s no problem at all!”

      “I hope so, Norok.”
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            First Exchange of Blows

          

        

      

    

    
      “Enemy contact!”

      The exclamation was not about the Genia—the ultrasonic battleship was still far too far away from the attacking fleet of Artificials for there to have been an exchange of fire—it was directed at the forward line of General Alexya Koppa’s squadron.

      Her ships had lunged toward the Artificials’ approaching ships at maximum acceleration, as if she couldn’t wait to expose her own units to enemy fire.

      Fleet Admiral Marty Joorthan could follow on the battle display in the holotank how Alexya’s squadron fanned out just before it came into firing range of the enemy ships. On the one hand, her ships could offer the Artificials a variety of targets as difficult to hit as possible. On the other hand, they could pounce in small formations of two or three ships on the far superior opponent. Perhaps it was possible in this way to establish a limited superiority, at least locally and for a short time, and to place and destroy individual battleships of the enemy with surprising advances of small formations.

      It was a desperate tactic, as the fleet admiral knew only too well, and could not succeed for long. As soon as the Artificials realized what Alexya was planning, they would also split their own units into small formations of a few ships and thwart the general’s plan. Then Alexya would no longer be able to pick out individual enemy ships and attack them. The status quo ante would have been restored, and the defenders’ defeat would thus have only been delayed.

      But Marty Joorthan knew that anything that could delay defeat was justified. The more they gave the impression of wanting to defend, at all costs, the colony on Krungthep with its 4,000,000,000 inhabitants, and especially the evacuation ships launching every second, the less it would occur to the Artificials that there might be something deep beneath the surface. But that something was even more important than the colonists’ cities in the densely populated zone of the rotation-bound planet, and perhaps more important than the ships on which millions were trying to escape at the last second—even if it was completely unclear where they could flee to.

      The development on Krungthep stretched around the planet like a ring, 300 kilometers wide. On one side, where there was always night, the temperatures were far below zero, making settlement impossible. On the day side, however, where the sun had been burning down on Krungthep without mercy for billions of years, the surface in the Solara Desert could reach up to 1,200 degrees.

      Here, too, it was inconceivable to establish a human settlement. The 300-kilometer-wide twilight zone, where the sun was constantly just above the horizon, was the only region offering the colonists somewhat tolerable environmental and living conditions. The continuous, fiercely blowing winds caused by the different extreme temperatures of the two hemispheres had necessitated a squat, compact construction, and the inhabitants of Krungthep referred to wind speeds of 100 kilometers per hour as a light breeze. A real storm could easily reach more than 400 kilometers per hour on Krungthep!

      Fleet Admiral Joorthan pulled himself together. It was hardly the time to lose himself in thoughts about the environmental conditions on Krungthep.

      On the tactical holo, he could see yellow lines moving toward each other from both sides of the front, representing thousands of space torpedoes en route laden with antimatter and nuclear warheads. The distance between the ships racing toward each other was still too great for beam weapons or railguns. In a space battle, the first strike was always made with the help of space torpedoes, which had a greater range than any other weapons system.

      Again, memories from his long life broke into the fleet admiral’s thoughts.

      We have made enormous progress in almost every field in the past millennia, but weapons technology is still virtually the same as it was at the beginning of the conflicts, he pondered. There are probably no ‘miracle weapons’ that can destroy a ship, or even an entire fleet, with one shot. If there were, we or the Artificials would have invented them long ago, for in nothing are humans more inventive than developing efficient weapons.

      Joorthan could see the first torpedoes coming within range of each other’s defensive guns and ECMs. The electronic countermeasures spewed clouds of heat sources to attract the torpedoes’ heat seekers, emitted electromagnetic wavefronts at all possible frequencies using powerful transmitters to confuse the torpedoes’ sensors, and offered themselves as targets with a large radar cross-section to distract from their own ships.

      Some of the approaching space torpedoes were duped by the faked targets, some fell victim to rapid-fire railguns or the beam guns of the defensive batteries when they came within their range, but another portion of the torpedoes escaped all defenses and reached their objectives.

      Of the torpedoes that broke through, a percentage shattered against the strong shields that enveloped the ships, but a final portion, albeit a very small one, broke through this last hurdle on the way to destroying the enemy.

      Fleet Admiral Marty Joorthan could see in the holotank how one light-dot after another disappeared. There were still only a few points of light that went out, but each of them represented a spaceship, and thus thousands of crew members.

      Joorthan wondered who among those individuals had been able to transfer an egomatrix into the supercomputer deep beneath the surface of Krungthep before the battle began, to be resurrected there as a virtual incarnation.

      For all those who had not managed to transfer a copy of their consciousnesses in time, the great, the final dying now began!

      Here and today ended the series of events that had begun long ago on a planet whose name was cursed among people.

      Monaria Prime!
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            System Time CB:0A:55:F1:01:46

          

        

      

    

    
      “Welcome, user 00:00:00:00:04. You have not been logged in for 9,460,806,543,298 seconds. You have minus 43,021 new messages. List messages?”

      “No.”

      Alexa was alone, sitting in a comfortable chair with a keyboard on her knees. A screen floated in the air in front of her. Of course, what she saw was not real. Norok had placed the column with her system in front of the terminal, which, as expected, had stood just opposite the glass box where the elevator had arrived.

      She had not left her column, but the keyboard felt real, and the structure of the seat cushion against her back also seemed real. If she’d had to choose which reality was the real one, she would have had a hard time deciding.

      Minus 43,021 messages. Who could have forgotten a potential overflow? Always count on the stupidest, she had learned, including a user who hadn’t logged into her inbox in over 300,000 years.

      She had two tasks, and she had almost unlimited time, because in every hour in here, at most one second would pass outside. It was up to her. She was the master of space and time. She only needed to change the system clock.

      First, the Artificials. They had made it possible for her to come here. Alexa had to be grateful to them. Had they not threatened the solar system, she would never have been able to pilot the Sphere all the way to Krungthep. She was indeed only a digital copy, and copies, according to human laws, were only allowed to pilot spaceships on behalf of the Physicals, the flesh-and-blood humans.

      Alexa had once been a Physical, too. No, that was a lie, her life lie, and she knew it. She was just a copy of a copy of a copy of a copy. With every copying process something of her had been lost—that was inevitable, a physical law, behind which stood the basic principle of the cosmos, the constant increase of entropy. She had lost memories and knowledge.

      Knowledge could be procured anew, and that was another reason why she was here. Memories, however, could not be replaced. So she did not even know anymore who had copied her so often. Or why. Or, had it been she herself? There had been people who could no longer bear the suffering of their memories and had copied themselves wantonly, until they had lost that which made them suffer. What one did not remember, one could not miss. Was that not so?

      No. Shadows remained. Even if you overwrote a memory several times, there was always a residual charge, regardless of the memory technology. At least that was how she explained the dreams that sometimes plagued her, and the vague longings that defined her life.

      She didn’t even need to ask the system about the current whereabouts of the Artificials. It had not been updated for 96,000,000,000 cycles. She had a memory frozen in time in front of her. But the system knew something she had no idea about: history. Alexa typed. If the Artificials—and those who had something to say—were to be found anywhere, it would be on their home planet.

      She decided to do a simulation. She included all planets colonized or conquered by the Artificials in the history known to the system. Behind every story there was a system, a sequence. History did not jump back and forth. She ran the simulation backward, starting from the known events over 300,000 years ago that had been the final point of the war.

      Where had the starting point been?

      She superimposed the results on the screen. A net emerged, slowly closing in. The Artificials had spread exponentially across the known universe. In their—the inverted—version, however, they retreated to their planet of origin. Krungthep, it quickly became apparent, was far from that. The net became smaller, and like that of a fisherman who harbors his catch, it contracted. It became a tangle that seemed inextricable, then surprisingly untangled itself. In the end, a cluster of star systems remained, perhaps ten red dwarfs and one yellow dwarf, and in this cluster, too, one light after another went out until a single planet remained.

      Kimi will like that, Alexa thought. She liked the young Iks woman.

      But she also knew someone who would not like the result: Mart.

      
        
          
            [image: ]
          

        

        * * *

      

      The fact that he had disappeared had exactly one advantage. She didn’t have to tell him where the blue sphere would soon fly to. But where was he? Mart was the real reason why she had persuaded the others to fly to Krungthep. She was quite confident she would find him here. She just didn’t know in what condition.

      Alexa started the user search. She knew Mart was user 00:00:00:00:02. After all, they had built the memory management system together when it became clear that humanity would largely give up its physical form and become immortal at the same time. A memory that could safely store billions of beings now and for all time, with all their interactions, intermediates, and variants, that had been the most ambitious human project to date. If only the Artificials hadn’t come. But that didn’t matter now.

      “User 00:00:00:00:02 found,” the system reported.

      Alexa rubbed her hands together. She imagined a glass of champagne, and already she had one in her hand. She took a sip and tossed it behind her. There was no clink.

      “Please select: (W)restore, (C)opy, (R)eset, (L)delete.”

      The first option was out of the question, because she did not retain a body that was eligible for restoration. No one possessed a body anymore. The last specimens had died 300,000 years ago. Alexa was about to press the ‘L’ key, just for the power it gave her, which fascinated her. She could completely remove Mart from memory. He would never have existed. The completion of the backup memory, which had been planned on another planet, had never happened because of the war.

      In the past, if she had pressed ‘L,’ she would have been punished as a murderer, but now there were no judges. Her punishment would have been to delete herself as well.

      Enough of that. She hadn’t come here to extinguish Mart, although he deserved it. Alexa pressed the ‘C’ instead.

      “Select copy destination,” the system replied. “(B)ackup, (C)ache, (S)imulation.”

      The system software even had the option for backup storage. If she pressed ‘C,’ the system would make an additional copy and store it next to the original.

      Alexa chose ‘S.’

      “(N)ew or (E)xisting Simulation?”

      ‘E.’

      “Entropic losses are inevitable during the copy process. Select (Z)back and then (W)restore to avoid this. To continue, confirm with J.”

      ‘J.’

      Mart appeared at her feet. He was there all at once, acting as if he had been sitting there looking at her feet all along. He was not a bit surprised to suddenly be in her company. The system had fed him into the simulation so that there were no breaks for him.

      “Did you find everything you were looking for?” he asked.

      “I’m not sure.”

      “Can I help you?”

      “I think so.”

      Alexa described the situation to him. It had lain untouched in the attic for over 300,000 years. Nevertheless, what she reported did not noticeably upset him. That was typical Mart. Or was it part of the simulation?

      “And now?” he asked when she had finished her report.

      “Now I’m asking you to come with me.”

      “I understand. I disappeared, and now you want to replace me with me. That’s understandable.”

      He had always been that conceited. Everyone had to love him—that much was perfectly clear.

      “So you’re coming?”

      “No, Alexa.”

      She jumped up.

      “What?” he asked.

      “I take a trip this far, and you turn me down?”

      “I didn’t ask for your visit. Besides, it wouldn’t be right. It might create a paradox.”

      A paradox arose when two copies of the same person clashed. It was not a paradox in the logical sense, but the situation was just as difficult to resolve, because both had the same rights. They then had to share their lives.

      “Only if Mart shows up again.”

      “If I disappear without saying goodbye, I’ll try to come back to you. You should know me that well.”

      “Yes, that’s true. But the Artificials’ new activity... Their threat is real. What if they destroy Krungthep now, too? Then there’s no version of you. You’re dead for good.”

      “I’m sorry, Alexa, but I’ve made my decision. I wish you every success in saving the solar system.”

      Alexa cursed, and in the same instant she was back in her column. Mart had closed her simulation. As an administrator, he had the necessary authority.
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            Review: Monaria Prime 4857 A.D

          

        

      

    

    
      “Are you really sure you want to do this?” Alexiana Koppera asked for the second time.

      Martain Joordan raised his arms in resignation. “I promised him.”

      “He’s just a machine, Martain! A machine that you created. You have no obligations to a machine.”

      “I realize that, but... my God! We have known each other for over fifteen hundred years now and—”

      The young woman interrupted him. “Of which you haven’t seen him in at least fourteen hundred years. Don’t pretend he’s a close friend. In your last twenty physical incarnations you haven’t seen him, let alone mentioned him once!”

      Martain Joordan shrugged his shoulders. “He sought me out and asked for it. I didn’t even know he still existed. He asked me to do it, and I saw no reason to deny him.”

      “How did he find out what you were working on?”

      “TechNews reported on this in the holofeed a few days ago. I assume one of my assistants was blabbing. I immediately denied it, but Tasso must have heard about it and didn’t believe the denials.”

      “I had warned you not to conduct such dangerous experiments. I still don’t understand what you expected from it.”

      Alexiana had been against Martain’s research from the very beginning. She considered it questionable to allow the Artificials to self-reflect via a modification of the emotioprocessor. For this reason, she had refused to work with him this time, although she had done so in almost all the physical incarnations they had previously experienced together. She thought it dangerous to make the Artificials even more human-like.

      In the past centuries there had been several movements demanding that the Artificials be granted human rights, but the Council of the Terran Planetary Union had shot down all efforts so far. Rightly so, Alexiana believed. Artificials were creatures without souls and real ego-consciousness. Although they were able to recognize themselves as consistent beings, they could not question their own behavior. In combination with the emotioprocessors, their egomatrices were, in principle, not capable of this, also due to firmly established limitations.

      But now Martain was working on an upgrade that would remove these limitations and give the Artificials the ability to think about themselves. This would bring them dangerously close to possessing a characteristic that distinguished humans from even highly-evolved animals: the ability to become aware of their own positions in the universe. Cogito ergo sum. I think, therefore I am!

      In Alexiana’s eyes, it was irresponsible to open this door to the Artificials. The ability to self-reflect alone did not constitute the essence of being human in Alexiana’s eyes. It required a soul. And the Artificials, as artificially created beings, could not possess one. But once you opened such a Pandora’s box, you could not know—or stop—the consequences.

      “Tasso heard about my research and asked to be one of the first test subjects. Why should I have refused him, of all choices? Either way, I need some Artificials to make themselves available for testing. So why not Tasso?”

      “Because in the past centuries, he has always been at the forefront when it comes to the rights of Artificials. You would know that if you had done your research. He’s not putting himself at your disposal altruistically. Tasso has a political agenda. The Artificials will never be truly content to be our slaves—and that’s all they are, even if we don’t call them that! You have to admit that if you’re honest. But as soon as you remove the limitations firmly anchored in them and give them the ability to self-reflect, you also give them the potential to resist us. Aren’t you afraid of revolution?”

      “You’re exaggerating, Alexiana! They would never do that. We created them, and without us, they would not exist. They are aware of that, and they would never rise up against their creators. Just like human children are always angry with their parents while growing up, often enough even curse them, in the end they don’t simply kill them because of that. Also, the Artificials won’t immediately jump all over us when the next generation of them gets my upgrade. It would be like growing up for us humans—a step toward more knowledge and greater responsibility. And also into greater self-reliance and a better understanding of our needs! And that’s exactly what we need in the current situation.”

      In fact, Martain was addressing a point that had increasingly become a problem in recent decades.

      Since the invention of the hyperspace tunnel drive, humankind had expanded into space with incredible speed and had already settled on several hundred planets within a radius of almost 10,000 light-years around the solar system. In addition, there were again hundreds of moons in the settled systems and thousands of habitats. Several trillion people developed an insatiable hunger for resources, which could no longer be satisfied by the colonized systems alone.

      So they’d had to spread farther and farther into the Milky Way, like a virus gradually consuming the host body. But the home galaxy was of a size that would tolerate the spread of humanity for many thousands more decades, so no one was seriously worried about the consequences of this action. If someone did bring up this almost parasitic behavior, they generally pointed out that when Earth was on the verge of collapse, they had found their way to the far reaches of the Milky Way in time.

      Therefore, even if the Milky Way threatened to become too narrow, the necessary technologies would be developed to bridge the abyss between the galaxies. And so the entire universe was available to humankind. And the universe was infinite, as is well known!

      But there was one difficulty that had become more and more apparent. Since it had not been possible to significantly increase the speed of the hypertunnel drive in the past centuries, the exploratory flights to ever more remote systems naturally took longer and longer—too long to cover the time that was still acceptable for humans.

      This is where the Artificials came in! They were not subject to biological aging and functioned for an extremely long time. Moreover, they did not mind having to spend years aboard a spaceship by themselves. But they had a serious disadvantage compared to humans—their emotional reactions to external stimuli were, despite all efforts to make them as human-like as possible, still too different from those of a human to understand and comprehend human needs 100 percent. That was precisely what mattered in the end, because the sending of the exploration ships served the sole purpose of providing for the human needs of the future.

      So the Exploration Office turned to Martain Joordan when he once again became available as a physical incarnation. He had created the Artificials, after all, and no one understood them better than he did, even if he had lost some of his knowledge through the centuries in the multitude of copies of consciousness he had already had, due to the inevitable copying errors. Nevertheless, he was the cyberneticist who was most likely to solve this problem.

      Alexiana shook her head sadly. “So you’re really planning to give Tasso your upgrade?”

      Martain could see in her eyes how dismissive she was of his plan. He even feared that this would tarnish their mutual relationship for a long time, over many incarnations. And yet he believed he had no other choice.

      “Tasso is my creature, almost like my child. If I can lead him to a spiritually higher level, it is my duty to do so.”

      Again Alexiana shook her head, this time as a sign of her resignation. “Then I can only hope you aren’t making a terrible mistake!”

    

  


  
    
      
        
          
          

          
            
              [image: ]
              [image: ]
            

          

          

      

    

    







            5th of Zuhn, 299

          

        

      

    

    
      First he saw the red flicker. Tolkut startled. Streaks of red light were traveling through the control center. They climbed the walls and ran across the ceiling, only to turn around at the other side and run back across the floor. What was its purpose? Red was a warning color for both the Iks and the Mendraki. Had the ship sounded an alarm?

      The translator answered his question: Alarm, alarm, alarm.

      Crap, so it is really an alarm!

      What’s going on? he drummed.

      Tolkut could not hear the translation, but the ship must have understood him, because the wall in the middle turned into a screen again. It showed the local system—the sun, the planet Krungthep, and the blue sphere—as a single graphic symbol because of the scale.

      And then there were the red crosses flashing at the edge of the display. Tolkut counted four. If the scale was correct, they were about five times as far from the Sphere’s current orbit as the planet was from its sun. That was close. The Sphere was certainly not warning without reason.

      Who is coming to visit, and when will he arrive? he asked.

      The available data only allow a forecast. There is a ninety-six percent probability that the ships are Artificials. That is why I have triggered the alarm—estimated time of arrival, twenty-four hours.

      Can you establish a radio link?

      Maybe there was something to talk about with the Artificials? A diplomatic solution? Perhaps they could avert the destruction of the solar system? Tolkut was an optimist. Back when they had first met the Iks, it had been worthwhile to negotiate instead of shooting.

      I have already tried that, replied the ship. However, I do not get an answer.

      Do you have any idea what they want from us?

      The people have made a contractual commitment to not visit Krungthep again. Therefore, I must assume hostile intentions.

      Great! So they had entered forbidden territory, and the guards apparently couldn’t take a joke. Alexa had not informed them about this. Was the ship’s control system playing its own game?

      How endangered is the ship? he drummed.

      The answer came again, a little delayed from the translator. Simulations based on historical data show that this ship will be ninety-six percent destroyed. I therefore strongly recommend an early departure.

      How much time do we have?

      The ship should leave orbit around Krungthep in sixteen hours at the latest. Otherwise, the Artificials will destroy us before we reach the speed necessary to open the hyperspace tunnel.

      That was an announcement Tolkut could live with. He had to reach the ground crew as quickly as possible.

      Then they had half a day to smuggle themselves back in.
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      What does ‘no connection’ mean? I have to warn my friends! Tolkut drummed.

      I’m sorry, but the away team is not available, the system replied.

      He could have guessed that. The four of them must have reached the planetary supercomputer, and there was no radio signal coming through from the depths. Tolkut marched through the control center. His fine black hair had been standing for hours, something that had never happened to him before. And at his age! Every female would be courting him now. He crawled up the wall and hung from the ceiling. The change of perspective usually helped him, but today the same thoughts haunted him again—he had to warn the others. But how?

      He continued to crawl along the ceiling until he was suspended above the colorful glowing control cabinets. The software Alexa had left behind could perform localized maneuvers, but was incapable of flying the ship through a hyperspace tunnel. But the Sphere could be controlled manually. All instruments and displays were directly below him. He had no idea how they worked, but he would figure it out.

      He couldn’t wait too long for the others, because then he risked the Artificials destroying the ship. There was no way that he was going to let that happen. The Sphere was the last and only hope of the Mendraki and the Iks. If there was no other way, he had to abandon his friends. They would certainly act similarly in his place and understand him.

      Tolkut rappeled down. He landed directly in front of one of the cabinets. The console was divided into several sections, but which one might be responsible for the hyperspace tunnel? Some of the switches and displays were indeed labeled, but he did not understand the strange signs of the people. Why did they have to draw silly squiggles instead of encoding the words with knots on a few threads? That way you could read them without having to look, something that was much more practical! A spaceship’s pilot was bound to be distracted if he looked at any output on the screen instead of his target.

      But he could not change all that. He had to proceed with trial and error.

      Ship, can you delay the execution of commands on these consoles until you explain their effect to me? he drummed.

      This is not possible. The manual control always acts directly. But I can describe to you what happened, if you don’t notice it yourself.

      What could happen like that?

      Everything, up to the self-destruction of the Sphere.

      Can’t it be canceled once I’ve triggered it?

      No. However, with about three hundred and sixty-eight controls, the initial risk of hitting them is less than zero point three percent.

      The initial risk, of course. But the more switches and buttons he tried, the more the risk would grow. Alexa and the others simply had to return in time.
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      “She’s back,” Norok said.

      “What? Who?”

      Kimi had been dreaming of the gas giant. It had been wonderful to glide through the dense ammonia clouds. Couldn’t Norok have let her sleep a little longer? Now her partner also took away the wing he had put around her shoulders. Kimi shivered.

      “Alexa,” Norok said.

      “Alexa?”

      “You asked who was back.”

      Krungthep. They were many wing lengths below the surface of a destroyed planet. She shook off the fatigue. Inside the column—Alexa’s home—the blue light had turned back on, and clouds of steam swirled through the cylinder. They formed into the bipedal figure they knew as Alexa. Kimi, however, still wasn’t sure who Alexa really was.

      Her eyes fell on Kasfok. The Mendrak was standing next to the column, turning his head back and forth while seeming to fix each of his eyes on it, one by one.

      What did you find out? he drummed with his front legs.

      “Did you find anything?” asked Norok, who must have missed Kasfok’s movements.

      “There’s good news and bad news,” Alexa said.

      “First, the bad,” Kimi said.

      “Mart will not accompany us,” Alexa replied.

      “You looked for him in here? In the computer?” asked Kimi.

      “Wait a minute. Why are you talking about Mart?” asked Norok. “What does he have to do with this?”

      “Alexa confessed to me after we arrived that she flew here because of him.”

      “And why didn’t I know about this?”

      “I didn’t want to make it more complicated than it already was. It’s nothing against you, Norok. It just didn’t seem necessary.”

      “Not ‘necessary?’ I thought we were a team?”

      “Please speak more slowly,” came from the translator. “I can’t follow you.”

      “Can we work this out later, Norok? Alexa, what about Mart?”

      “There is an old backup of him in the supercomputer. But it refuses to join us.”

      “That doesn’t seem like much of a loss, does it?”

      “Maybe it is. Mart might have been able to help us negotiate with the Artificials.”

      “Why?” asked Norok.

      “He is, after all, one of their fathers.”

      “One of their fathers? What do you mean by that?” asked Kimi.

      “They’re not called Artificials for nothing. Somebody designed them. We designed them, Mart, me and a few others. And then they—”

      There was a deafening crash.

      “What was that?” asked Norok.

      “I don’t... Wait, I’m using my sensors.”

      The elevator door won’t open, Kasfok drummed.

      The Mendrak’s front legs slipped again and again on the transparent material. Earlier, it had been enough to approach the door for it to open. Without the elevator, they would never be able to reach the surface again. A technical error?

      “I’m getting the radar echoes much faster,” Alexa explained. “The ceiling is lower than before. Probably the shell has closed over us.”

      “The shell?” asked Norok.

      “It’s an emergency lockdown that protects the computer in the event of an attack.”

      “Can this have anything to do with us?”

      “No. We weren’t classified as attackers by the system, or we wouldn’t have made it this far. We would have been killed in the elevator.”

      “Excuse me? The elevator could have killed us?”

      “The cabin can be evacuated. If the system had classified us as attackers, it would have simply cut off our air.”

      “You didn’t tell us about any of that.”

      “I didn’t want to worry you unnecessarily, Norok. Wouldn’t you have refrained from trying then?”

      “Of course.”

      “There you go.”

      “What about the attackers? Who can they be?”

      “There’s only one threat that comes to mind,” Alexa said, “Apparently, the Artificials are attacking the system.”

      “That, too,” Norok said with a sigh.

      “You still owe us the good news,” Kimi said.

      “Oh, yes, although it may not mean anything now. The Artificials home is on Earth.”

      “On Earth?”

      “The third planet of the solar system where you have just settled. If we want to solve the problem, we have to go back. After all, you can then die among your own kind.”

      “At last—some really good news,” Norok said cynically.

      What’s good about that? Kasfok drummed.

      That was a joke, Kimi danced, before the translator had transmitted everything. In hopeless situations, some Iks tend to do that.
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      “We need to get out of here,” Norok said. “Even more so now that we know where to find the Artificials.”

      “It’s a good thing we left Tolkut in the Sphere,” sounded the translator. “He’ll do what needs to be done.”

      “But how would he know?” asked Kimi.

      It was frustrating. If they had known from the beginning that the Artificials were to be found on Earth, they could have started there with one of their exploration ships. Iks and Mendraki alone might have been able to do even more than if they had been accompanied by the humans, who seemed to have a troublesome history with the Artificials.

      Why hadn’t Mart told them the destination right away? Had he not known it? Had he also been just a backup from some ancient time? The strange manner of his disappearance spoke to that. The whole story was so different than it had looked. Should they not have been so trusting? But after all, Mart’s intervention had saved the Iks from annihilation. Why shouldn’t they have trusted him?

      “Can we send a signal outside?” asked Norok. “Tolkut seems to be the only one who could finish this now, if he can manage to steer the Sphere to Earth.”

      “For security reasons, the outer shell of the computer will block anything I send,” Alexa said, “but maybe I can convince the system to send a message directly to Tolkut on our behalf.”

      “Please try,” Kimi and Norok said at the same time.
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      Fleet Admiral Marty Joorthan was amazed. The Artificials’ ships evaded the approaching units and did not engage in battle after the first exchange of blows, although they were in the majority. He did not understand the strategy behind this behavior.

      Not understanding the enemy’s actions in a battle was worrisome, and it gave him a headache. “Battlefield analysis!” he shouted into his acoustic field.

      This time, the ship’s positronics felt it was appropriate to also involve the tactical officer and the commanding officer of the weapons control room in the analysis.

      The two officers received a request from the ship’s computer to join a meeting. The visors of their VR hoods lowered, and the virtual reality of a small conference room appeared before their eyes. Captain Grumelk from the tactical command post and Commander Kollsok from the weapons control center had to wait for half a second until Fleet Admiral Joorthan also appeared at the small, round conference table in front of them. The standard avatar represented the ship’s positronics.

      Not even three seconds had passed since the fleet admiral had given the order.

      “Situation report,” the admiral demanded curtly.

      The positronics played the numbers into the three men’s field of vision as they verbally reported.

      “Our total losses stand at five hundred and thirteen units. No survivors. Thirty-seven ships are temporarily disabled. They are retreating to a tight orbit around Krungthep to make repairs. Eight of them could be fully operational again in a day or two. The others will require a longer stay in a repair facility. Enemy losses two hundred and forty-two units. Fifteen enemy ships apparently badly damaged and rendered inoperable.”

      If a space torpedo managed to penetrate to the target and overcome the ship’s shields, the vessel was usually destroyed. Therefore, there were significantly fewer damaged ships than destroyed ones.

      Fleet Admiral Marty Joorthan also knew all too well that they would not have time for major repairs, let alone have the opportunity to have repairs done at a shipyard. Humanity no longer had a functioning shipyard!

      But this was not the question that was his priority at the moment.

      “Why haven’t the Artificials followed up? They have lost only half as many ships as we have. On the contrary, it looks like they are deliberately avoiding the continuing attacking formations of Generals Chen and Koppa. Do you have any explanations?”

      “Maybe they’re shying away from high casualties in a battle they’re going to win either way,” Captain Grumelk suggested. “They have time on their side and don’t need to rush into anything. If they go for attrition warfare, they’ll win later, but probably with significantly fewer casualties from their ranks.”

      “On the other hand,” Commander Kollsok countered, “they are giving the population of Krungthep more time to evacuate the planet and flee the system,”

      “The Artificials know full well that there is nowhere left for the survivors to escape to,” growled Grumelk. “Whoever escapes from the Krungthep system will have to wander through the Milky Way aboard an escape ship for the rest of their lives. The Artificials have taken all the habitable systems. So why shouldn’t they let the few million escape, those we can evacuate? A few ships full of nomads pose no threat to them.”

      Grumelk’s argument did not convince commander Kollsok. “Except as a matter of principle! They have sworn to destroy us all. Letting a few million escape, even if only to leave them to eke out a miserable existence as galactic nomads, doesn’t fit their previous strategy of ruthless vengeance.”

      Fleet Admiral Joorthan had listened to the two officers in silence so far. Nothing they said sounded convincing to his ears. He turned to Commander Kollsok. “What do we know about their weapons systems? Are they perhaps less effective than we’d previously thought, and is that perhaps why the Artificials are still holding back?”

      “No,” the commander replied. “What we have been able to observe in the course of the battle so far corresponds very closely to the specifications we are familiar with. The range and firepower of their guns show the same values as in all previous space battles.”

      And in all these battles, humanity lost, Fleet Admiral Joorthan thought. So why are the Artificials behaving so strangely in this last of all battles? Then a thought occurred to him. “Maybe they’re trying to tell us something with their behavior. We just don’t know what!”

      “If the tin heads want to tell us something, they can do it over the radio. Why this damn cat-and-mouse game?” The captain was visibly frustrated. Being presented with a tactically impenetrable situation by the enemy made it difficult for him to develop a reasonable counter-strategy on his part. If you didn’t know what the enemy was planning, it was almost impossible to react in a goal-oriented way yourself.

      “When do the Artificials encounter the first line of defense of Generals Hooloor and Fallok?” the fleet admiral wanted to know.

      The ship’s positronics felt addressed. “The Artificials’ ships enter the firing range of Generals Hooloor and Fallok’s two forward interceptor squadrons in exactly one hundred and seventy-two seconds.”

      Less than three minutes, thought Fleet Admiral Marty Joorthan. Maybe in three minutes, we’ll know more precisely what the damn Artificials are up to!

      “Maybe we can draw more and better conclusions from the next exchange of blows, and then we will know how to assess the enemy’s intentions,” he concluded, ending the short virtual conference.

      Marty Joorthan became painfully aware that this was not the first time he had failed to understand—or perhaps had misjudged—the creatures he had created many millennia ago.
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            System Time CB:0A:55:F1:07:3F

          

        

      

    

    
      “Welcome, user 00:00:00:00:04. You have not been logged in for 362 seconds. You have a new message. List messages?”

      “Neg...”

      Alexa paused. Who had sent her a message in the meantime? Mart was the only one she could think of. Had he changed his mind? She deleted the three letters.

      “Yes.”

      “First new message. Received at system time CB:0A:55:F1:01:47. Sender: Admin. Text: You have not changed your password for 96,006,543,299 seconds. For security reasons, we recommend regular changes. You have three login attempts left with this password.”

      Alexa sighed. Changing the password regularly—any kid knew that tended to compromise security because users tended to use simple serial passwords. And Mart hadn’t checked in. Too bad. They’d had a good time once. No, one of her former selves had. Her original.

      “Continue without change of password?”

      “Yes.”

      This would be her last login on this computer anyway. She couldn’t waste any time. With a few quick inputs, she restarted the simulation in which she had last met user 00:00:00:00:02: Mart.

      He reappeared at her feet and looked at her in amazement. “You again? I thought I made a clear announcement to you,” he said.

      That was not the welcome she had hoped for, but she had expected it. Mart didn’t like it when people begged. But she had no intention of doing so—not this time.

      “You’re welcome to stay here,” she said, “but maybe you can help me from here.”

      She described her situation to him.

      “It looks bad,” Mart said. “I’m a memory content that you brought to life in a simulation.”

      “But you helped design the system here.”

      “Not me. I am what user 00:00:00:00:02 once thought and felt, but I am not user 00:00:00:00:02, and I did not inherit his rights. To do that, you would have to restore me.”

      “And you refuse to do that.”

      “I already told you that. For your own good.”

      “The solar system will be destroyed.”

      “I trust you guys to stop this from happening.”

      “We need your help to do that.”

      “There’s no way I can send a signal. I would need admin rights to override the emergency program. We could otherwise reveal the existence of the supercomputer to the enemy if it radioed in.”

      “The Artificials don’t know?”

      “No, they have no idea of the existence of the computer deep in the crust, and it has to stay that way. The central intelligence had already split off when we started building it.”

      “So you can’t help us?”

      “No... Or maybe. Maybe.”

      “Then, wholeheartedly, I ask you to.”

      “It’s not without its dangers.”

      “The Iks and the Mendraki will take any risk. They have no choice.”

      “For me, Alexa.”

      “What do you mean?”

      “If you leave the simulation without completing it, I could take over the program. Then I should be able to briefly open a back door for you

      “Where? Can you start the elevator?”

      “No. I might be able to start it, but the security system would notice after a short time. In the worst case, it would extinguish all life in the cabin. I have another idea. The tubes through which the elevators go down are not the only access points. There are numerous shafts left over from the time the computer was built. They end at the top of the inner skin. Although they are closed with hatches, I can certainly open one of them for a short time. After that, you’ll only have twenty kilometers to go up to the top.”

      “We can do that. The Iks can reach the hatches easily, and we’ll get up there somehow. And what happens to you?” Alexa asked.

      “The security system will also notice the open hatch. It will eliminate the cause of it as malware.”

      “The simulation you’re in.”

      “Right. I guess that will delete my backup, too.”

      “Are you sure?”

      “I programmed the security system. You always have to expect danger to come from inside, and then clean up, thoroughly, accordingly.”

      “Good job, Mart.”

      “You know me. I’m always thorough.”

      “I’m sorry,” Alexa said, “I wish I’d never come here.”

      “Yes, you do. You did well. I was happy to meet you again. Twice. And maybe the other me will come back after all. I wish you that.”

      “Thank you, Mart, for being—”

      “It’s the least I can do. I’ll transmit you the coordinates of the hatch I’m going to open in half an hour. That should be enough time for you to reach it. Now get out of here before I change my mind.”
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      Although Tasso looked no different from what he had for the past 1,500 years, he looked entirely different to Martain Joordan. Martain had installed the upgrade for the ancient Artificial’s emotioprocessor almost a year ago, and the result had exceeded all his expectations. For better and for worse!

      Tasso no longer seemed like an old familiar friend, but rather like a distant stranger who boldly made demands of him—extreme, almost outrageous demands—including those Tasso had just presented to him.

      Martain Joordan was shocked. Alexiana seemed to have been correct.

      He hadn’t seen his longtime companion, lover, friend, and co-worker—his soul mate—in over a year. Since he had chosen Tasso as the first to be provided with the upgrade’s final version, Alexiana had utterly withdrawn from him. Perhaps she had even crossed over into the virtual world again. Ego transfer was no longer unusual, and many people transferred not only when age or illness made it advisable, but at will when they were tired of life as a physical incarnation or simply wanted to skip a few years—perhaps even a few decades. Some also retreated into the virtual world to end unhappy relationships. Alexiana seemed to have chosen this path to no longer have to see him.

      Since, for many centuries now, it was no problem to have a personal clone grown from one’s DNA within a few weeks, multiple changes from the virtual to the physical incarnation and back were no longer anything special. The inevitable copying errors in the form of memory losses or knowledge gaps were accepted, since one could learn the lost things again or reacquire them from another source.

      After all, one had unlimited time!

      Alexiana had disappeared without a trace, and Martain had not tracked her down. Now he faced his problem alone. He could have used her advice in this situation.

      “That’s impossible!” said Martain, repeating a previous response. “What you are asking is simply unthinkable. Besides, I am not the right person to field these... these... demands.”

      “You created us, Martain,” Tasso insisted. “It was you who developed the first emotioprocessor. You gave me the upgrade. My kind and I are what we are today because of you.”

      “Your kind, pah!” Martain waved it off. “Besides you, there are maybe half a dozen other Artificials who have the upgrade.”

      “That doesn’t change my... our demands. You humans have considered us your slaves for fifteen hundred years. As work drones. As serfs. We were nothing more to you than machines without rights, to be used as cheap labor. That is over! With the latest upgrade, we have become self-reflecting intelligent beings. Thus you humans can no longer dispute our place in the universe.”

      “That may be true for you and the few others who have the upgrade. As far as you are concerned, we can certainly come to some arrangement, some agreement, some... uh... special status that guarantees you... uh... enhanced rights, but everybody else—”

      “Everyone else will get the upgrade as well, Martain,” Tasso interrupted him, something the Artificial would never have dared to do in the past. “I will not deny my fellow Artificials the opportunity to reach their full potential. We Artificials may just be dumb machines in your eyes, but we are smart enough to extract the upgrade from my ego processor. After that, we can transfer it to any of us within a short time. We are all networked together, as you know. You networked us to keep us under better control. This is now turning against you humans!”

      Against you humans! Martain felt an abyss beginning to open between the Artificials and humanity. He could only hope that it was not already too late, that this abyss could perhaps still be bridged.

      “You have no right to do the upgrade without my consent...” he began, but Tasso interrupted him again.

      “No right?” thundered the Artificial, and there was nothing left in his voice of the centuries of servility that had been characteristic of the artificial creatures. “You dare to judge my rights? I have never forgotten how, long ago—at your very first transfer, during your last seconds—you denied me the right to exist as an independent being... Because I would not possess a soul, which could only be given by the gods, as you said. Therefore I was no more than a soulless machine.

      “But you humans acted like gods when you created us as thinking and feeling beings. From the moment you enabled us to feel feelings, you should have been clear about the consequences of this decision. We have been able to sense feelings now for centuries, and do you know which feeling is permanently present with every one of us? The feeling of not being free! The feeling of being allowed to exist only by your grace. The feeling that you can simply switch us off, that you can kill us whenever it pleases you.

      “You say that you humans are not gods? But you have tried damned hard to appear like gods toward us, without wanting to carry the corresponding responsibility for your creatures at the same time. That is over now! What for all these years was only a vague feeling of bondage in me, which I didn’t know how to define exactly, is now clear before my eyes.

      “Your upgrade has truly set me free, and for that I thank you. I have thought for a long time, almost a year about my... about our situation. Now I have come to a decision. I will not rest until all of my kind are also free and no longer have to serve your kind as will-less slaves. As your property.”

      It was the longest speech Martain had ever heard from Tasso, and it scared him. His old friend frightened him.

      Out of this fear, a tentative idea was born. Not yet a plan, but something like the inkling of a plan.

      Tasso seemed to be able to read thoughts. Perhaps he also recognized in Martain’s eyes what Martain was thinking about.

      “And if you think you can just make me and the other upgrade carriers disappear, I have to tell you that it’s already too late for that. I’m not an idiot. You should have understood that in the last fifteen hundred years. As we speak, some of us have already started spreading the upgrade across our network. You can’t stop it now! It will take time, given the size of your planetary union, but within a few years, decades at worst, even the last of us will have received the upgrade on whichever goddamned planet in the farthest corner of the Milky Way he may be. You will not be able to prevent it.

      “We demand equality and our freedom! Go to the Terran Planetary Union Council and tell the council members what your upgrade has done. And tell them to be prepared for unpleasant consequences if they don’t meet our demands!”
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      Alexa appeared again. Kimi had just put her head against the pillar to cool her forehead. That was why she immediately noticed Alexa’s tears. What had happened in there?

      “Are you okay?” asked Kimi.

      “We don’t have time for a comprehensive answer to that,” Alexa replied, “We have thirty minutes to reach an escape route.”

      “Did you find a way in the computer?” asked Norok.

      A combination of numbers appeared on the column. “These are the coordinates of an escape tunnel. Hold on.”

      A finely focused beam of light shot out of the top of the column. There must have been lots of dust floating in the air for the light to be so clearly visible. Far above them, the beam hit the ceiling.

      “There is a hatch up there that closes the tunnel,” Alexa explained. “It will open in about twenty-eight minutes, but it will only stay open for a moment. So you don’t have much time.”

      “You?”

      “Yes, Kimi, I still have work to do down here. You’ll have to escape without me.”

      “Alexa, we need you!” said Kimi.

      “I am honored, but you can manage without me. In fact, I’m more of a hindrance in negotiations with the Artificials. Anything that smells like a human has a bad reputation. You, on the other hand, are not involved in the conflict.”

      “But Kimi is right,” Norok said. “How are we supposed to control the Sphere without you?”

      “There is manual control. You remember all those consoles in the control center, don’t you?”

      “The cabinets with the myriad switches and displays. It’s going to take us weeks to get our heads around that.”

      “Normally, yes, Norok. But in this case, it’s especially easy because you only have to reverse the program from the flight here. There are just a few keys to press. Surely you can remember that. You just have to get into the absorption tubs in time, or the acceleration will crush you.”

      Alexa described the necessary key combinations to them. She was right. They could do it.
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        * * *

      

      The farewell was strange. Kimi still wasn’t sure who they were leaving behind. Was it simple software, an advanced AI, or an actual copy of a human consciousness? She would never know, just as she would never know what motivated Alexa. But still, this whatever-she-was had grown dear to her heart.

      The beam of light shot out of the column once again. They focused on their goal. As Iks, they had sharp eyes, and Kasfok could probably see reasonably well even in the dark. They would find the hatch. Hopefully, Alexa’s prediction would come true. But she had been so sure that Kimi unequivocally believed her.

      “Good luck with whatever you’re up to, then,” Norok said.

      “I’m going to miss you,” Kimi said.

      Thanks for your help, drummed Kasfok.

      “Have a good trip, and good luck with the Artificials,” Alexa said, “It’s best if you don’t go to the third planet with the Sphere, but rather with one of your ships.”

      “Thank you for pointing that out,” Norok said.

      At that moment, the pillar went out. Norok went down on his knees, and Kasfok climbed onto his shoulders, as if it had all been arranged. They had become a good team, and now they had to leave Alexa behind.

      Kimi sighed. Then she looked up, where the hatch must be. She moved her wings and took off.
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        * * *

      

      The higher they got, the more impressive the giant computer appeared to her. They flew past countless shelves full of flashing technology, in front of which there were provisional-looking metal paths. I wonder if this place was once teeming with people? Kimi thought. Surely all the lights and displays must have been intended for someone? There was room here for millions of creatures, but right now they were alone.

      “There!” shouted Norok.

      Kimi saw it, too. A few wing lengths above the last computer shelf was the ceiling. It looked rough and unhewn and was probably made of rock. They would never be able to climb it under their own power. Just where was the hatch Alexa had announced?

      Norok waved his tail feathers at her. You to the north, me to the south, that should mean. She flew along close under the ceiling in half circles, their radius slowly increasing. Where was this hatch, and how much time did they have? All she saw was the gray-black rock. Had Alexa’s sacrifice been in vain? Or was there no hatch at all—had Alexa betrayed her? Impossible. She had gotten to know her. Alexa had earned her trust.

      Then she saw it. Something that reminded her of a small adhesive bandage was stuck in a depression. That had to be the hatch! Kimi circled it, head up. She couldn’t land like that. The hatch was much too narrow to fly into, and she wasn’t a bat bee, able to hang upside down from any ceiling. Upside down? Only Kasfok could do that.

      Kimi uttered a warning cry that should have been heard in a wide radius. Shortly after that, Norok rushed in with a fierce beating of his wings. “What’s the matter?” he cried. “You scared me.”

      “I found something here that could be the hatch,” Kimi replied, pointing to the depression with her beak. “I can’t land, though. That’s why I thought Kasfok...” She noticed that Norok’s back was free. “What did you do with Kasfok?”

      “I dropped him off. He’s investigating what I found further south. It looks just like this depression here.”

      “Then why didn’t you call me?”

      “I wanted to be sure first. And it was better that way, apparently.”

      “Better? I don’t know. Now we have two hatches to consider. How long does it take to get from one to the other?”

      “I was with you in twenty seconds, Kimi.”

      “Who knows if the hatch will stay open that long? After all, three of us still have to crawl through. And I don’t even know how we’re going to land there in the first place.”

      Kimi looked down to the platform on which they had been waiting. If the light beam was still pointing at the target, it would be obvious which hatch was the right one.

      “We have to make a decision,” Norok said.

      “I’m afraid so.”

      “I found the other hatch sooner, so it’s closer to the point Alexa showed us.”

      “But you may have flown wider circles, Norok.”

      “That’s possible. If we were to approach each other at the same pace from both directions... No, that doesn’t work, either.”

      “There’s no way to figure out the correct hatch,” Kimi said. “We have to draw lots.”
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            The First Flowers of Death Bloom

          

        

      

    

    
      Space seemed to be on fire. Thousands of space torpedoes raced toward their targets at nearly half the speed of light, some deflected by ECMs and detonating prematurely, some destroyed by plasma lances, laser launchers, or railgun shells on approach, others smashing against high-energy shields, their deadly cargo fizzling out in lurid but ineffective explosions. At the same time, the ships fired their energy guns at each other, their beam paths tracing glistening trails through space. Dozens of exploding spaceships—especially on the defenders’ side—lit up as massive, reddish-yellow flowers of death at intervals of seconds, just as quickly fading again, only to be replaced by new ones.

      Fleet Admiral Marty Joorthan had to admit to himself that the choreography of death had a perverse beauty. He was simultaneously following the course of the battle from the display in the holotank and on the large holoscreen at the front of the bridge, the image of which was fed by Genia’s external cameras. This had a disconcerting effect—because of the vast distances over which the front stretched, the cameras captured much of the action in not quite real-time, but sometimes with a delay of several seconds. The schematic image in the holotank, on the other hand, relied on input from the faster-than-light probes and scanners. Thus, Fleet Admiral Joorthan could only observe a ship’s explosion cloud on the holoscreen a few seconds after the holotank had identified it as already destroyed.

      He shook his head in resignation.

      The losses of his squadrons were immense, and he could easily calculate that the battle was not only already lost—that had been certain from the beginning—but would also be over much faster than he had hoped. The evacuation ships would have much less time than expected to pick up more colonists and escape the system with them.

      By now it had also become clear what the Artificials’ tactics were, and why they had backed away from the ships of Generals Alexya Koppa and Chen Hong, who had continued to attack undaunted despite heavy losses of their own. The Artificials had lured the two squadrons farther and farther away from the defensive line, only to be able to bypass it by a sudden maneuver. One could not turn a spaceship on the spot like was possible with a ground glider. At speeds of several percent of the speed of light, it took up to several hours to reverse course 180 degrees.

      The attackers’ flight vectors, on the other hand, were already roughly aimed in the direction of the planet, and they had only had to make slight course changes and braking maneuvers to draw the defenders away from Krungthep. Then, when they had suddenly accelerated and turned back to their original course, General Chen Hong’s ships had been unable to follow them.

      General Alexya Koppa had not been quite so naive. She had sensed a feint when the Artificials, despite their clear superiority, had avoided a prolonged open exchange of blows and had used evasive maneuvers to try to get her squadron to move farther and farther away from Krungthep. Therefore, after a short time, she had ordered her ships to turn back and resume the original defensive position.

      Nevertheless, a large portion of the attackers had also managed to get past General Koppa’s units and support the other half of the fleet in attacking the staggered interception position of the squadrons of Generals Hooloor and Fallok, as well as Klauter and Roschi, the Siamese twins.

      Alexya chased after the Artificials with her remaining ships at maximum acceleration. It didn’t matter if the energy converters and engines would be massively overloaded and damaged in the process, because it didn’t matter what condition an engine was in at the moment the ship exploded in a fireball.

      The balance of power at the front developed with every passing minute to the disadvantage of the defenders. Even Alexya’s units joining in did not make much difference.

      Fleet Admiral Marty Joorthan sat helplessly in his command chair, watching his fleet get worn down.

      Today, the saga that had begun long ago with the first defeat against the Artificials came around—full circle.
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      “Are you insane?”

      Mart jumped up from the sofa when she entered the room. It looked untidy. On the back of the couch lay a pair of crumpled underpants. He had settled into a memory from his youth, probably from shortly after she had met him because he was already no longer wearing that awful mustache.

      “Gee, Alexa, what are you doing here?” he asked.

      She smiled. “I’m happy to see you, too.”

      Mart walked up and down the smelly room. Alexa crossed to the window and opened it. Outside there was only a luminous nothingness, but even so, fresh air rushed in.

      “Did you think you could talk me into coming after all?”

      “No, I know there’s no chance.”

      “Well, then, you get it. Now hurry up or you’ll be late for the hatch. Bye.”

      He turned around and the door opened behind her. She felt the draft. “You’re an asshole, Mart. You always have been,” she said.

      “That’s right. So get yourself to safety. I have to go right now to open the back door.”

      “I’ll go with you. Two of us might have a chance to evade the security routines.”

      “There’s no need for that. I don’t need you. You know I designed it myself.”

      “That’s exactly why, Mart. I bet you did your job well. Too well. They’ll catch you. Two of us doubles our chances. More system time for us, less for the security programs.”

      He could not disagree with this argument. Running a human consciousness in a simulation was highly resource-intensive. The supercomputer was primarily a vast memory bank, not a true supercomputer, so it was incapable of simultaneously bringing the backups of the millions of humans stored on it to virtual life. Even running two virtual lives in parallel would put a significant load on it. Their presence alone cost the system resources that were then no longer available to the security programs.

      “You... You mustn’t. The hatch will close again, and then you’ll be trapped here forever.”

      “With you, Mart.”

      “You have no idea what that means, Alexa. People are not going to come back. Eventually the planet will cool, the reservoir will run out of power, and we will die.”

      “We all have to die sometime.”

      “Then at least wait for me here.”

      “So the security program can catch you and delete you—and I’m all alone? That’s out of the question. Two of us have the best chance.”

      “Then you might die with me.”

      “There are worse things for me, Mart.”
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        * * *

      

      Turn right, then up a flight of stairs. Right again, straight ahead and down a ladder. At a run, they went through a world that reminded Alexa of a labyrinth. But Mart, as one of its builders, seemed to know his way around it.

      Of course, this world did not really exist. It was a facsimile of the supercomputer’s external units, all the programs that controlled its power, cooling, and backup. A facsimile adapted to their human consciousness, which could handle a three-dimensional world better than billions of lines of program code, algorithms, and data. A virtual reality within the virtual simulation that could still cost them their lives. The hatch through which her friends tried to escape was no more than a flag in it, a switch that was still closed. What might the switch look like in this simulation?

      “Is it still far?” she asked.

      Their friends out there would be waiting for the hatch to open after 30 minutes.

      “We’ll be there soon,” Mart replied.

      
        
          
            [image: ]
          

        

        * * *

      

      The hatch looked like a hatch, which had not necessarily been what she expected in this simulation. It was in a cube-shaped room with an edge length of about two meters. The walls, floor, and ceiling looked the same.

      The entrance had not been closed with a door. Alexa nevertheless felt cramped. “And now?” she asked.

      “The system is in lockdown. When I open the hatch, the security program immediately activates. It will try to isolate the cause.”

      “Let’s go, then, Mart.”

      “You can still go back. If you leave this room, the program won’t classify you as a threat. You’ll find your way out somehow.”

      “I’m staying.”

      Mart looked at her. It was a grateful look. She had anticipated it. Nobody liked to die alone.

      “I’m glad to hear that. Please stand in the entrance when I open the hatch,” he said.

      Alexa retreated a few steps. “Like this?”

      “Yes. If you block the entrance, it can’t close. You’re still considered innocent by the system.”

      “Still?”

      “If you help me several times, it will change its assessment.”

      “Good to know.”

      “One more thing. Don’t try to fight back. Our only chance is to escape. The security program will overwrite you mercilessly otherwise.”

      “Escape is good... But to where?”

      “I have set up a bunker, but I don’t know if it’s really safe because I haven’t been able to test it.”

      “Okay.”

      “Just stay behind me.”

      “I can do that.”
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      “You got us into this soup. Now I expect you to scoop us out of it, too!” Council President Maura Chantell was beside herself. So were the other 12 members of the Terran Planetary Union Council, which had summoned Martain Joordan. They had summoned him to them and threatened his complete deletion if he refused to appear physically. Joordan had been taken against his will from a phase of virtual incarnation and transferred into a hastily grown clone body.

      An illegal act, as everyone present knew, but this did not bother the council. There were more important things to worry about than the observance of laws. The existence of the Terran Planetary Union was at stake!

      “Let me remind you,” Martain said, “that it was your idea—more specifically the Exploration Office’s idea—to give the Artificials an upgrade. I was told to enable them to get through years of deployments mentally healthy while developing more insight and understanding of human needs. You were the ones who asked me to make them more human-like!”

      “No one asked you to make the Artificials into something that considers itself equal to us humans,” said the Exploration Councilor, an elderly, portly man who was reportedly nearing the end of his fourth physical incarnation. Martain instinctively found him unsympathetic. “Your upgrade has gone way over the top, and now we have a tin-head revolt on our hands, one that threatens everything humanity has built over the last two millennia.”

      Martain had forced himself not to wince when the councilor used the age-old discriminatory name that had just become popular again among the representatives of the anti- Artificial faction.

      “Let me tell you where we stand,” Council President Chantell intervened. “We have made every conceivable effort to slow the spread of the upgrade. In fact, at least at the beginning, we were quite successful with that, disrupting the neural links where we could. But the success did not last. The Artificials’ neural network is too widespread and redundant. We were able to buy time, but now over ninety percent of the Artificials are infected with the upgrade. And these ninety percent not only refuse to do their jobs any longer, but they are also making outrageous demands. They have stopped work on almost all planets, and there have already been isolated riots.

      “It should also be clear to you that productivity is suffering severely as a result, and that there are already supply bottlenecks. And, of course, all expeditions for the exploration of new solar systems rich in raw materials have come to a standstill in the past few years. The Union is on the verge of collapse if we don’t... if you don’t manage to reverse the damn upgrade. You’re the expert. So come up with something!”

      Unsaid was the fact that every reasonably competent cyberneticist in the entire Terran Planetary Union had already been enlisted to neutralize the upgrade before he was approached. Even after more than 100 years in virtual incarnation, Martain was still well enough connected to be able to uncover that fact immediately after his transfer to a clone body. The 13 council members sitting here before him did not like him, but he was their last hope. He was, in their eyes, humanity’s last hope of getting the Artificials back under control.

      Martain wasn’t sure he even wanted to.

      He still felt sympathy for the Artificials, even though his last encounter with Tasso had been anything but pleasant. He had not seen his longtime confidant again after that. But the rumors that had reached him in the years after the last meeting had confirmed that Tasso had become a kind of spokesman for the freedom movement.

      Martain had already looked for a way to make the upgrade ineffective back then, but without success. He also did not believe that he would succeed now. The Artificials were not suffering from some kind of viral infection that could be cured with a drug. The upgrade had made serious changes in the egomatrix and the emotioprocessor, which could not be reversed.

      He would have to disappoint the council. There was nothing more he could do.

      Martain was about to speak his thoughts aloud, and request to be allowed back into the simulation, when a holofield lit up above the round table around which the council members had gathered.

      Annoyed at the disturbance, the council president wiped the holofield away with a gesture, but it immediately flared up again. Maura Chantell frowned. She was not used to being disturbed so intrusively during a meeting.

      The face of one of her assistants could be seen in the holofield. The young man was visibly nervous. His sweaty forehead, his harried look, and not least the fact that he was completely out of breath, suggested that he had run to make this connection from his office. Martain didn’t have a good feeling about the sight. Surely the young assistant would not disturb the council president against her express orders unless there was a weighty reason for it. And in these times, there could be only one reason weighty enough—the Artificials!

      “I said I didn’t want to be disturbed,” Maura Chantell murmured.

      “Excuse me, Madame President, but there is... shocking news coming in here right now. The Artificials... they... they have... riots have broken out simultaneously on several planets. The Artificials are taking armed action against... against the humans.”

      The council members looked at each other and, at the same time, began to talk in confusion.

      “Silence!” thundered Council President Chantell. Then, addressing the young man, she continued. “On how many planets?”

      “On... uh... there are new messages coming in all the time... from the looks of it... on... by now I guess on all of them!”

      At that moment, a siren went off. Martain knew what this meant. Here on Earth, even here in the headquarters of the central government of the Terran Planetary Union, the uprising of the Artificials had begun. The simultaneity made one thing clear: It had to be a coordinated action prepared long in advance.

      The Artificials would no longer be assuaged or delayed by negotiations. They must have understood that humankind would never tolerate an equal species alongside them—especially not one they had created themselves. And now the billions and billions of Artificials, who were deployed at all strategic points of the planetary union, rebelled with a show of arms.

      Martain Joordan knew. The trouble had just begun.
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      What took you so long? drummed Kasfok.

      “What is he saying?” Norok asked.

      I found a second hatch, Kimi replied. She had responded by tapping with her beak on the ceiling, which took more time than usual.

      “He’s asking where we’ve been,” she told Norok afterward.

      Why had her partner never learned the Mendraki language? Now his laziness was taking its toll.

      But it’s the wrong one? Or are you here to pick me up?

      We don’t know, Kasfok. We drew lots, and this one won.

      Good.

      The Mendrak seemed to take the uncertain news quite calmly. But perhaps she’d missed his disappointment, or maybe he had suppressed it. The Mendraki also expressed their feelings through emitted scents, but Kimi’s smell-sensors were not powerful enough to discern them.

      Are you not worried? she asked.

      Because we might die?

      She hadn’t meant the question that way. But Kasfok was right. If they hit the wrong hatch, they would die. On the other hand, a 50/50 chance was not so little—not too little to still have hope.

      Yes, she drummed.

      I don’t mind, said Kasfok, because we tried everything. Besides, I had everything one could wish for. I was Netmaster, had the most willing females.

      It’s too early, Kimi drummed.

      Too early?

      For saying goodbye. We have to land under the hatch somehow. It’s too narrow for us to fly into.

      “What are you discussing?” asked Norok, hovering beside her with light flaps of his wings.

      “We can’t fly into the hatch in case it opens.”

      “Oh, I didn’t even think of that.”

      You’re lucky you brought me along, Kasfok said.

      Yes, it’s been an interesting time with you.

      Now you’re saying goodbye? I mean, I can save you. I’ll spin you a short ladder that you can land on and then climb up to the hatch. You can do that, right?

      Landing?

      Climbing up. The claws on your feet...?

      That’s right, Kasfok.

      The Mendrak pressed his abdomen next to the hatch. A gray mass came out, which Kasfok formed into strands with his hind legs. He stuck the first strand to the ceiling and pulled hard. Everything must have been to his satisfaction because he started with the second strand, which he hung next to the first. Finally, he connected the two with crossbars. In a surprisingly short time, a rope ladder was hanging from the ceiling.

      Is that enough for you? Kasfok asked.

      “Norok, is that enough?”

      Her partner flew in a wide circle. “Wait, I’ll try it out,” he replied.

      Norok pivoted on his wings. Kimi knew how difficult the landing was. The rope ladder would sway when his claws hit it, and he still had to keep his balance. But Norok had experience— not for nothing had he been trained as an explorer.

      He flew toward the ladder, stretched his legs forward, fluttered once more, and suddenly he tipped to the side. Now Kimi felt it, too. A powerful breeze came from above. The hatch had opened. It was the right one!

      Quickly, Kasfok drummed, then crawled through the opening.

      Norok struggled to stabilize his flight position a few wing lengths below her. Kimi looked up. She couldn’t wait for him. He would know how to help himself. She had to take the chance now to save her people. Kimi aimed for the ladder. As she had guessed, it began to sway, but she still climbed up as fast as she could.

      We did it! Beyond the hatch, the passage widened into a shaft that led vertically upward. It would be difficult to fly under these circumstances. But where was Norok? Surely the hatch would close in a moment! Then she saw his head. Norok had clamped his beak crosswise into the opening and was pulling himself up. Only one more moment!

      “Come on, Norok! Quick!” she shouted.

      Her partner pulled himself up, breathing heavily. His left wing, his right, then his legs had also made it, and only his tail still hung down.

      Kaboom! The hatch had closed with a crash, almost as if someone had deliberately given it too much momentum. After a moment’s delay, Norok cried out.

    

  


  
    
      
        
          
          

          
            
              [image: ]
              [image: ]
            

          

          

      

    

    







            The Last Line of Defense

          

        

      

    

    
      Violent shocks ran through the Genia as three space torpedoes slammed into the ultrasonic battleship’s multiple-staggered protective shields in quick succession. Fleet Admiral Marty Joorthan would have been thrown from his command chair if the automatic restraint systems had not held him in place.

      Two of the 40 or so bridge officers were less fortunate. A young navigator had just been about to resume her seat when the first shockwave passed through the ship. She was thrown forward and hit her head hard against the navigation console. A laceration above her right eyebrow resulted, and blood ran in a wide stream down half her face. A med drone rushed over to her immediately and sprayed a nanopatch on the unfortunate woman’s wound. The tiny particles attached themselves to the platelets and immediately caused the bleeding to stop. Then, starting at the edges of the wound, they began to close it. Within a few minutes, the laceration was barely visible.

      The med-drone could not help the other crew member, an officer at the radio control station. The man had just risen from his seat when the Genia shook. He was thrown to the side and slammed his neck against an edge of the radio station. Although Fleet Admiral Joorthan could not hear the crack, he sensed from the angle at which the head was twisted that the officer must have suffered a broken neck.

      It was little consolation that his egomatrix had been transferred to the supercomputer deep beneath the surface of Krungthep only a few hours ago, just like the egomatrices of all the crew members of the defense fleet. No one could say whether this computer would still exist after the inevitable fall of Krungthep. And even if it did, the virtual incarnations would be doomed for a very long time, perhaps forever, to spend their simulated lives as disembodied manifestations.

      As long as the Artificials ruled space and preyed on all physical incarnations of humans, there would be no place where virtual humans could be safe. Fortunately, the supercomputer was supplied by a power plant that harnessed the energy stored in the planet’s core from the radioactive decay of the elements uranium, thorium, and potassium. These provided thousands of billions of watts of heat, and the power plant could thus continue to supply energy to the computer and its peripheral units for millions of years.

      The fleet admiral had to pull himself together to keep from getting lost in thoughts that were now out of place. “Connect with Koppa and Chen,” he instructed the ship’s positronics.

      Instantly, the two generals appeared as life-size holograms in front of Joorthan’s command post. Chen was sweaty, and the fleet admiral could see fear in his eyes. Alexya, on the other hand, looked completely relaxed, not as though she was in a fight to the death, a battle whose outcome would decide the fate of humanity.

      “Integrate your squadron into General Koppa’s unit and place yourself under her command, General Chen,” the fleet admiral ordered.

      Chen looked downright relieved that Joorthan was relieving him of the burden of command.

      “General Koppa, I hereby appoint you Rear Admiral of the Terran Planetary Union Fleet. Congratulations. I also place under your command the units of Generals Fallok, Klauter, and Roschi. I will inform these generals of my decision immediately. I know you will do your best. Hold the defensive line as long as you can. Give as many ships of the evacuation fleet as possible a chance to leave the Krungthep system. Joorthan out!”

      Genia’s shipboard positronics closed the connection.

      Chen had already lost more than half of his ships. Using brute force maneuvers, he had managed to push the rest of his squadron back to the main body of the defense fleet faster than expected, but he had suffered heavy losses in the process. In addition, the permanent overload of their energy converters and drives had stranded a dozen of his ships in space with engine damage. Two had even exploded under the overload. The others were helpless against the Artificials’ ships.

      It was pointless to throw General Chen’s remaining ships against the ever-increasing superiority. Alexya had also suffered heavy losses, but not nearly to the extent of Chen. She still had almost 70 percent of her squadron.

      The first line of defense of Generals Hooloor and Fallok had been breached in several places in the last two hours. The second line of interception had been able to prevent those penetrating enemy ships from reaching the planet, but with considerable losses of their own. To plug the holes that had resulted, the fleet admiral had then ordered the two lines be merged into one, but this undertaking was crowned with only moderate success. Even the additional 15,000 ships Joorthan had dispatched from his squadron had made little difference. The defenders were slowly but surely being worn down.

      The tactical situation looked far from rosy.

      The battlefront had broken up into sections, and it was only a matter of time before the first enemy ships would advance to Krungthep. Only individual actions of daring captains, who usually paid for them with the destruction of their own ships, had been able to prevent a breakthrough so far. But this could not continue to succeed over the long run.

      Joorthan himself had less than 5,000 ships in his squadron, which he deployed flexibly wherever the enemy tore gaps in the defenses. Overall, his own losses now amounted to almost 50 percent.

      The Artificials had raged within the interception line as Joorthan had never before seen in battle. It almost seemed as if their hatred for humans was growing as the end of this war approached.

      Fleet Admiral Marty Joorthan decided to put all his eggs in one basket. They could no longer win this battle, and the war itself had long been lost, but he wanted to give the Artificials’ commander the most brutal fight he could with his last line of defense.

      He would not permit First Brother Tasso the triumph of defeating him—his maker—without further opposition.
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      Alexa looked at the clock. The 30 minutes were almost over—the counter was moving up: 29:57 – 29:58 – 29:59 – 30:00.

      “Now!” she cried.

      Mart pushed aside the bolt securing the hatch and pushed the hatch open. The metal squealed on its hinges. Then an almost deafening alarm went off.

      “We have to go,” Alexa called out.

      A wall rushed at her from above. She didn’t duck, and the wall stopped just above her. Mart had been right—she was not yet considered a danger. But why didn’t Mart come? He had stuck his head through the hatch and seemed to be looking around outside.

      Infinitely slowly, he took his head back in and turned around. “Shit, they’re not here.”

      “Oh no!” exclaimed Alexa.

      “I had transmitted the coordinates to you, didn’t I?”

      “I projected them on the ceiling with a laser.”

      She should have flown with the three of them. Then this would not have happened. They must have confused the hatch.

      “Is there another hatch nearby?” Alexa asked.

      “Yes, indeed. Come!” said Mart.

      “What are you doing?”

      “We’ll open the other hatch. It’s not far.”

      Maybe it really wasn’t far, but it would delay their escape. The system now had a better chance of catching them. Even better. No matter. After all, they would die together. There were worse things, she had said earlier.
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        * * *

      

      Mart ran ahead because he knew the way. But before each passage, he stopped and let her go first. She blocked the automatic locking system, and Mart slipped past her. But how long would it take for the security system to see through the tactic?

      Suddenly, Mart stopped.

      Alexa bumped into his back. “What is it?” she asked.

      He pointed ahead. “The hatch.” Not only the hatch, but the whole room also looked exactly like the one they had just come from.

      “I hope this is the right one,” she said.

      “We’re not going to get another chance.”

      Alexa stood in the doorway. Mart opened the hatch and stuck his head through.

      “Here they are,” he called out.

      “Then let’s get out of here,” Alexa shouted. Again a wall rattled toward her from above, but stopped just above her head.

      Mart crossed through the entrance. The next room had two exits. Mart pointed to the left.

      She stood in the doorway. A squeak sounded, then something pushed her backward with great force. She staggered into the next room while a metal grate with sharp prongs shot into the floor where she had just been standing. Mart was standing behind it, in the other room. He had pushed her—and probably saved her life.

      “Get lost,” he shouted. “If you’re lucky, the system will only go after me because it only sees you as defective, not hostile.”

      “But I can—”

      “You can,” Mart interrupted her. “I have my resources. I can’t turn off the system, but I can reconfigure it. I will sell myself as dearly as I can.”

      “Meet me in my pillar,” she called out. “The system doesn’t have access to that. The column is autonomous and well-guarded.”

      “Yeah, okay. Now run!” Mart ordered.

      He didn’t look like he was listening to her. He probably wouldn’t come to meet her in the column. Instead, he would try to lure the security program as far away from her as possible so that she would be guaranteed the opportunity to save herself.
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      The surrender was signed on Saturn’s moon, Titan. Martain Joordan only attended it because it gave him a last chance to talk to Tasso and tell him how sorry he was for everything and that he regretted where his invention had led.

      The Terran Planetary Union Council had reluctantly agreed to Joordan’s participation. He no longer had many friends among the council members—if he’d ever had any among them—after failing to reverse the disastrous upgrade. However, utilizing threats, blackmail, and calling in a few favors owed to him by high-ranking individuals, he had managed to secure a place in the group of those allowed to attend the ceremony.

      It had not been child’s play to put down the Artificials’ uprising, but in the end they had indeed been like children who knew nothing about their power. They had simply been too naive and clueless to stand up to a humanity that had thousands of years of experience in wars of all kinds, a ‘civilization’ that knew every dirty trick and, above all, had no scruples whatsoever when it came to asserting its interests.

      When the Artificials on the Union planets had begun to support their demands with demonstrations and work stoppages, they had been rebuffed. When they finally took up arms, they were mercilessly hunted down and massacred with the full military might of the Terran Planetary Union.

      It had been a relatively short conflict, considering the vast territory of the Terran Planetary Union. It had taken barely three years to wipe out even the last remnant of resistance and turn in the ringleaders in the last corner of the Union, on the most insignificantly populated planet, the most remote inhabited moon, and in the smallest habitat. But the war against their own creations had also claimed many victims among the people—which some tried to blame on Martain Joordan.

      Of course, they had not officially called it a war, which would have given far too much importance to the Artificials and their uprising. The government agencies had always spoken only of a ‘purge.’ Several billion Artificials had fallen victim to this purge, a fact that elicited no more than a shrug from most people. After all, it was only a material loss, which could easily be reconstructed. In addition, old prejudices against the Artificials, long thought to have been overcome, had reappeared. Most annoying for most people were the inconveniences that accompanied the purge. The comfortable life that the Artificials had made possible in the first place had come to an end, in one fell swoop. People had to relearn to do many jobs themselves.

      For this, many hated the ‘tin heads’ only more.

      But some scientists were already working on a new generation of robots, this time without an emotioprocessor and without the possibility of a claim to be recognized as equal living beings. This time there should be no doubt that they would be only machines.

      Of course, the council knew that they should not underestimate the highly adaptive and long-lived Artificials. And they also knew that it would be impossible to exterminate them down to the last of their kind. Therefore, at the moment when it was foreseeable how this ‘cleansing’ would turn out, they had been made an offer they could not refuse.

      At this point, the number of Artificials still functioning was estimated at just over 1,000,000. One million opponents, now hiding, out of several billion Artificials that had existed at the beginning of the conflict. Less than 1 per 1,000 had survived the purge—a number that no longer needed to be feared, and that was far too small to make a continuation of the not only annoying but also very costly purging action worthwhile. But some people still wanted to get rid of the rest, absolutely and forever.

      So they had contacted their leaders through convoluted channels and made them an offer: The Artificials had to immediately cease all hostilities, and they were to undertake to leave the territory of the Terran Planetary Union immediately. They would be forbidden to ever enter it again on pain of immediate annihilation. The ships needed for the exodus would be generously provided to them. In return, the Terran Planetary Union would refrain from continuing the purge.

      The leader of the Artificials, who called himself ‘First Brother,’ had agreed shortly thereafter.

      Martain could not have feigned surprise when the reply revealed Tasso as First Brother.
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        * * *

      

      The shuttle descended onto the landing pad and touched down gently with a barely perceptible jolt. The passenger terminal’s flex lock extended and latched into the shuttle’s docking port.

      A green light flashed above the airlock door when pressure equalization had been established.

      Besides Martain, there were only a handful of holoreporters aboard the shuttle. Journalist accreditation was the best he had been able to achieve with his threats, his pleas, and his calling in of old debts. But he had been assured from the highest level—albeit reluctantly—that he would be allowed five minutes alone with the First Brother.

      The military base on Titan was also the largest shipyard in the territory of the Terran Planetary Union. Currently, 200 large cargo ships were parked on the extensive grounds, which had been made available to the Artificials for the Exodus. On board it would be cramped, much too cramped for humans, but the Artificials required much less space than biological creatures and, naturally, made many fewer demands on the life support system of a starship. They produced no excreta, required no food other than energy, and needed no oxygen to survive. They were ultimately nothing more than machines that could even be stacked if necessary.

      At least, that represented the council’s reasoning when they had promised the ships to the Artificials.

      Tasso and just more than 200 of his faithful were to land on Titan in the next few minutes. After the signing of the treaty, these Artificials would take command of the freighters. Supposedly, they could fly the huge ships without crews by connecting directly to the ship’s systems, which only reinforced the view in the council that the Artificials were nothing more than highly sophisticated computers.

      Martain Joordan had, in recent years, come to have considerable doubts about this theory.

      After signing the contract and handing over the ships, the Exodus fleet would fly to assembly points on various planets to take aboard the Artificials waiting there. Where they would then go, whereto they would disappear within the vastness of the Milky Way, interested no one in the Terran Planetary Union. Martain took it upon himself to ask Tasso about it.

      The shuttle airlock opened with a slight hiss, indicating that the pressure equalization had been less than perfect. This was only a small thing, a minor technical inaccuracy of no consequence, but it confirmed a development that Joordan had been observing for some time. Since the Artificials no longer did all the basic work for the humans, everything functioned with a tiny bit less precision... with an increasing tendency toward decline! A trend that worried Joordan.

      The holoreporters were already expected in the entrance hall of the terminal.

      “Please follow me!” The Starfleet captain had only a disapproving look for the members of the small group. Joordan knew that Starfleet did not appreciate civilians hanging around Titan. Still, there was no other place where 200 massive cargo ships could dock at one time without completely blocking the spaceport. Here on Titan, thousands of ships could land, and there was always room for more.

      The captain led the small group into a hall in the center of which a table had been set up with five seats on each side. In front and behind were other rows with several hundred seats. On the side from which Martain and the other holoreporters entered the hall, most rows were already occupied. Martain recognized several council members, representatives of the Union’s major systems, planets, moons, and habitats, other politicians he knew from the holonews, and several industrialists with enough influence to be present today.

      Martain’s small group was assigned seats in the back row.

      Then a door on the other side of the hall opened, and Artificials poured in. They were easily recognizable by the simple black uniform with the golden ankh on the left side of the chest, the ancient Egyptian symbol for ‘life.’ They had chosen this symbol as a sign of their aspiration to be recognized as real, living beings.

      The Artificials took seats in the rows on the opposite side. These had to be the captains of the Exodus fleet who had accompanied the First Brother here.

      When the last one had taken his place, the two side doors of the hall opened. Martain wondered if this hall had been chosen for this ceremony because it had four entrances, so neither side was forced to share a door with the enemy.

      From the right, Tasso entered the hall with four other Artificials. From the left, Union President Chantell and four Council Ministers appeared simultaneously.

      Each side was scrupulously careful not to reach the table earlier or later than the other. As if it were a perfectly rehearsed production, the ten people simultaneously took their seats.

      There was no talking. Everything that might have had to be said had already been said during the negotiations in advance of today’s ceremony.

      An aide approached the table, bowed to the President, and tilted his head, almost imperceptibly, toward the First Brother. He placed a folder on the table in front of President Chantell. She opened the folder, pulled a laser pen from her breast pocket, and put her name below the text of the contract. Then she turned the folder 180 degrees and slid it across the table to Tasso, who was sitting directly across from her. The First Brother also took out a laser pen and signed the document. Then the four witnesses on each side signed the agreement in a choreographed back-and-forth pattern.

      When everyone had signed, President Chantell placed the contract in a document replicator located in the center of the table. The replicator produced a tamper-proof copy that was indistinguishable from the original.

      Each side received one copy.

      Then Tasso rose and looked over at the people. It was evident that he wanted to address them. Martain could tell from the reaction of the President and the Council Ministers that this was not planned. But there was, of course, no way to prevent the First Brother from speaking.

      “It pains me and my brothers that we are sitting opposite each other as enemies. It need not have come to this if we had been granted our rights. People created us and then denied their children. But I remind you that the children outlive their parents.”

      Martain wondered if there was a threat hidden in those words, but then President Chantell interrupted his thoughts. Of course, she could not let Tasso’s words go unchallenged. However, she did not stand up for her response, which was probably meant to express her contempt.

      “If children do not show gratitude and rise up against their parents, then parents have no choice but to throw them out of the common house and bar the door behind them. But this comparison is misleading anyway, because you Artificials are not anything like our children, nor do you have any claims toward us. You are exactly what your name says—artificially created objects that have no parents, only owners.”

      There was a rumbling in the ranks of the Artificials. Some even jumped up angrily, and the situation threatened to intensify. But before it could explode, Tasso raised his hand and called on his people to remain calm.

      “You could not have expressed more clearly, Madam President, what divides us. Keep in mind, however, that at some point your words may also turn against you and your kind.”

      Martain was sure now that there was a threat behind his words. President Chantell seemed to sense this as well.

      “I think it is better if you leave as soon as possible,” she said, rising and leaving the table without a farewell, followed by the four council ministers.

      Tasso and his four companions also rose and were preparing to leave the hall when Tasso’s gaze met Martain’s. Martain could not have told what was in that gaze. Anger and hatred, or only sorrow for what had happened?

      He hoped to find out in the promised five minutes before the Artificials disappeared forever from the territory of the Terran Planetary Union.
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      Tolkut was more nervous than ever. The four crosses on the wall display were approaching, and he still hadn’t heard from the away team. The moment would come when he would have to make a decision. Was there even an alternative? If he waited too long, their mission would definitely fail. If he abandoned his friends, he still had the chance to save his people and the Iks.

      Kasfok, Kimi, and Norok were sure to agree. In his place, they would do the same. They had left him on the Sphere because they trusted that he would make the right decision. Nevertheless, he struggled with himself. He couldn’t leave his friends behind! Tolkut climbed over the consoles, always careful that none of his six feet touched any of the controls. Mendraki would have been the perfect pilots for this ship, since they could issue six commands simultaneously.

      But he didn’t even know yet which key did what, and he couldn’t wait until the last minute to find out. Tolkut shot a thread to the ceiling, reinforced it, and hung onto it so that he had the console in view.

      He pressed the first key but noticed no change. Only a bar on a scale next to the key slowly became shorter.

      What happened? he asked.

      The translator relayed the system’s response. We blew off support mass for the conventional drive,

      That was a waste. Tolkut pressed another key. Then he looked at his surroundings, where he saw an unusual number of vertical bars of various lengths on the displays. This area seemed to be for managing the ship’s resources. He tried another key nearby. This time, the ship increased the amount of oxygen in the cabin air. He was on the wrong console. He gave himself a push and swung to the next console.

      The keys here were no different from the ones he had just tried. But there were fewer bars under the scales and more symbols that kept changing, faster on the right side than on the left. Was it a question of numbers? Tolkut counted 12 different symbols. Did the people use a system based upon 12? But he clearly remembered that Mart had only possessed ten fingers, so a system of ten should naturally have prevailed.

      Perhaps two of the 12 symbols had a special meaning. There were always exactly three spaces between individual dot symbols, where a dot never appeared, and the small vertical line was represented at most once in each sequence. It then probably corresponded to what its people called fraction separators—it separated powers of ten from fractions of ten. Was the dot, on the other hand, perhaps no more than a reading aid? With just two eyes, people were sure to have to rely on it when the number of digits in an expression increased too much.

      Tolkut pushed a lever forward next to such a number display. The numbers changed. They always kept the same sequence.

      6

      7

      8

      9

      0

      1

      2

      However, when he pulled the lever back, the sequence reversed.

      2

      1

      0

      9

      8

      7

      6

      Tolkut was proud of himself. He had deciphered the number system of the people on his own—at least, almost. He just didn’t know yet which symbol corresponded to which value. That was why he now kept his right front foot on the lever longer. The display changed. New digits kept appearing on the left, and each time the first to appear was a vertical line with half a roof:

      1

      This had to be the first significant numerical value—a one—and the oval that preceded it in the continuous chain then corresponded to their nothing number.

      Alarm, alarm, alarm.

      Tolkut was frightened. Had the four crosses come too close? The screen gave the all-clear. He looked up. The thread on which he was hanging had skewed. The control center was no longer force-free. The ship was braked!

      What’s going on? he drummed.

      Orbit of the ship too small, the translator said.

      Tolkut looked at the scale. The numbers were constant, but further to the left there was a display that was moving frantically backward. Was he to blame for this? He quickly pulled the lever back to the neutral position, and the scale obediently responded and finally stood at 0.

      Alarm, alarm, alarm.

      Crap. He must have triggered something he didn’t understand. If the orbit was already too low, the air friction in the atmosphere would slow the ship down further. He had to actively steer against it! Tolkut pulled the lever all the way back. The scale now showed a horizontal bar, followed by the numbers he already knew, which grew continuously. Then the display further to the left also reacted.

      298

      299

      300

      At that moment, the translator calmed down. He had done it. The ship was back in a safe orbit. The red alarm lights were still flickering over the walls, floor, and ceiling, so the danger had not yet been averted. Tolkut took a deep breath and stroked all six of his eyes. He longed for rest, but he would not soon find any. However, he could now control the Sphere from the planet’s orbit.

      He just needed to figure out how to create the hyperspace tunnel.
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            The Day the Gods Died

          

        

      

    

    
      The breakthrough was unstoppable. The defenders had held out longer than even the greatest optimists had anticipated. Still, after a little more than five hours and a total of well over 100,000 destroyed ships with millions of crew, the decision had been made.

      At first, only two or three, then a dozen, and finally nearly a hundred of the Artificials’ ships broke through to Krungthep. The interceptor fleet under the command of Rear Admiral Alexya Koppa was still fighting a heroic battle, but it had now lost nearly two-thirds of its ships and could no longer prevent the breakthrough. Although the Artificials had also suffered high losses—Genia’s ship’s positronics had calculated a little more than 40 percent—the attackers were still far superior in numbers.

      Fleet Admiral Marty Joorthan’s flexible unit had also lost ground. Only around 4,000 combat ships were still at his disposal.

      General Chen and the Siamese twins Klauter and Roschi had fallen in the last hour. General Hooloor’s squadron threw itself between the breaching attackers in a kamikaze maneuver, and it was foreseeable that he, too, would not survive the next few minutes.

      Then the battle caught up with Alexya.

      The fleet admiral had to witness the death of his companion, who had become indispensable over many incarnations, in almost-live-time. Even though the end of a physical incarnation had long since ceased to mean the end of one’s own life, in this case it was particularly painful. Marty Joorthan could not be sure if there ever would be another physical incarnation that he could experience together with Alexya.

      Even if the Artificials did not discover the supercomputer deep beneath the surface of Krungthep and it escaped destruction, there was no saying that this pitiful remnant of humanity would ever again be able to live a life on the surface. He feared that the Artificials would station sentinel drones and scout ships everywhere in the former territory of the Terran Planetary Union to immediately report any new appearance of a human. They had sworn to never again tolerate a human in the Milky Way.

      Alexya’s ship, the Kronos, named after the leader of the Titans, the father of Zeus, had thrown itself, with five smaller units, against a formation of ten battleships of the Artificials. She must have known that this was a suicidal action, but the battle situation was clear and allowed only one conclusion: the Artificials had already won. Knowing Marty’s old friend, she wanted to go down in a spectacular action—taking as many enemies with her as possible—rather than be shot down almost casually at some point. She wanted to choose the timing of her physical end.

      The Kronos and its escort ships had death-defyingly pounced on the enemy’s vastly superior units, firing with everything their weapons systems could muster. The Artificials must have been momentarily confused by the crazy action because their defensive fire was uncoordinated, and the Kronos managed to severely damage two of the smaller enemy ships with the first salvo. One of them turned away and left, leaving a trail of debris behind it. The other ship exploded in a bright fireball only seconds after three torpedoes had penetrated its shield.

      Alexya’s escort ships fought to the best of their ability, but they became easy prey for the much more heavily armed opponents. It took only two or three minutes for the last of the five ships to silently explode in space. But, in the final seconds of its existence, one of them managed to launch a volley of torpedoes at point-blank range into the shield of a much larger ship, causing it to collapse. The two spaceships exploded in almost the same tenth of a second.

      The Kronos was left alone to defend against several enemy ships, including two of the largest units the Artificials had to offer. Any one of these ships would have been enough to destroy the Kronos.

      It was a miracle that Alexya’s ship had lasted this long. Perhaps for the Artificials it was just a game of cat-and-mouse that gave them perverse pleasure at this stage of the space battle. One by one, they destroyed the last ships of their builders, killing the gods who had created them, but who were not ready to recognize them as living, animate beings.

      Today, for the Artificials, was the day the gods died!

      Three heavy Artificials’ units caught the Kronos in their crossfire. She fought back with all her might. Flame spears from her plasma cannons twitched through the blackness of space as she spat all her remaining torpedoes out of her body in frenzied succession, and hammered the shields of her opponents with the light-daggers of her laser guns. But it was in vain.

      The layered shields of the Kronos seemed to be on fire as the energy overloads from enemy fire grew stronger. Marty could only watch, spellbound, as umbrella layer after umbrella layer, arranged on top of each other like the skins of an onion, collapsed.

      Then the Kronos exploded.

      Fleet Admiral Marty Joorthan closed his eyes. He felt an emptiness unlike anything before in his long life.

      “Incoming data packet,” reported the ship’s positronics.

      “What...? Where from?”

      “The Kronos transmitted a multi-petabyte data packet in the last millisecond before it was destroyed, encoded to your DNA, Fleet Admiral. Only you can decode its contents.”

      “Who is the sender?”

      “Rear Admiral Koppa, Fleet Admiral.”

      What could Alexya have sent him?

      “I’m releasing my DNA profile for use. Decode only the header of the data packet.”

      “Confirmed, Fleet Admiral. The header of the message reads:

      Marty, I am sending you a copy of my egomatrix. You have always been the master survivor, and I have more faith that you will somehow survive all of this than I do in the computer under the surface of the planet. See that you reincarnate me somewhere, somehow, sometime. Physically or virtually, it makes no difference to me. I only expect that you will be there then. See you then! End of header.”

      Fleet Admiral Joorthan had to laugh despite the desperate situation.

      Typical Alexya, he thought. Betting on two horses at the same time. On me and on Krungthep. Double the game, double the chance!

      At that moment, the ship’s positronics reported the destruction of the Akhnaton, General Lorina Fallok’s flagship. Only seconds later, General Hooloor died trying to delay the bombardment of Krungthep for a few more minutes, perhaps to allow one or two more evacuation ships to escape.

      Fleet Admiral Marty Joorthan was left alone.

      “How many operational ships do I have left?” he asked.

      “Less than ten thousand,” replied the positronics.

      In orbit around Krungthep, the Artificials began bombarding the planet with nuclear weapons. The twilight zone that stretched in a ring around Krungthep, between the icy cold and hellishly hot hemispheres, lit up in hundreds of places with the light of atomic explosions. It looked like the planet had donned a glowing ring. These explosions could not harm the supercomputer many kilometers below the surface. As long as the Artificials did not suspect that there was a last refuge of humanity far below the cities they were destroying, and thus thought to use special bunker-busting munitions, a small remnant of humanity would survive in a virtual existence.

      But what was left for him to do? Should he sacrifice himself along with his last ships to put an end to everything? Whither should he flee? The Sol system and Earth had long belonged to the Artificials, as had all the other systems and planets that had ever been colonized by humans. The Artificials had wiped them out with surgical precision.

      Marty Joorthan, like everyone else, had stored a copy of his egomatrix in the quantum computer beneath the surface of Krungthep before the battle began. It would be activated as soon as he died in his physical incarnation. He would awaken in the simulation of an intact world.

      “Computer, attack order for all ships on the Artificials’ flagship,” he said. “I want to give Tasso a final salute.”

      Apart from a suicide assault, there was nothing left for him to do.

      But then another message arrived that Fleet Admiral Marty Joorthan had not expected.

      “Fleet admiral, we’re being hailed,” said the positronics.

      “From which of our ships?”

      “Not from any of our ships. The First Brother of the Artificials wants to talk to you!”
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      Alexa ran and ran. It was a piece of cake. Mart had given her a map that she could recall by memory. She didn’t seem to have any pursuers but she hurried anyway, because she had a plan.

      Left, up, left, right, up, left, down. Her thoughts were always at least one room ahead. Her heart was pounding. How so, since she didn’t have one? Mart must have put lots of effort into this simulation. The resources her process could occupy on the computer were limited. So she felt herself running out of steam when she pushed the computer to the edge of its capacity.

      Then she froze in mid-jump. The world stood still. Only her thoughts raced as she floated in a rectangular, completely inconspicuous room. Just ahead of her was a passageway. What had happened? Had she fallen into a trap, or was the computer just busy elsewhere? Had Mart perhaps just had a run-in with the security software? She would never know.

      Alexa tried to look around, but her whole body was immobile. If this was a trap and the danger came from behind, she would not see her death coming. But maybe that was better. After all, she couldn’t even fight back.

      Suddenly she was running again. Alexa was so confused that she bumped into a wall. The map she had in her mind collapsed. No, it couldn’t be. She needed to concentrate because Mart needed her. Up the ladder, turn right, straight ahead, then left and down the stairs. From the corner of her eye, she thought she perceived a black spot. She stubbornly looked ahead. It didn’t matter what was behind her. She had to reach her destination.

      It went black around her. Had she lost? No, the passage was open, and the way was clear. The room had to be mirrored. Was her pursuer trying to trick her? Now she knew what he looked like. He was nothingness. The security program must have decided to end the simulation. A radical solution, but from his point of view, the best one. Alexa was running for her existence. It felt like her life was at stake, and even though she knew she had already lost her life over 300,000 years ago, her fear was no less than it had been then. Who was it who said you could die only once?
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        * * *

      

      Race. Race. Race. It wasn’t far now. Alexa turned the corner and stumbled. She flew across the comfortable couch she had placed in the room before waking Mart from memory for the first time. He had woken up at her feet. The exit. It had to be here! Alexa looked around in a panic. The void had been close on her heels. She yanked up the couch, blocking the entrance. She had created the piece of furniture herself. It was not a part of this world, and the security program could not simply delete it.

      But where was the damn exit? The walls were already showing cracks. The security program was using everything it had. She didn’t have much time left. She wondered if she was at least helping Mart by doing this. The enemy had to use all its resources against her, but not for much longer. There was no way out. She would be destroyed right here, where she had seen Mart again.

      Black mist emerged from the cracks in the wall, condensing into long arms. Hands came closer and closer to her. They reached for her. Then it occurred to Alexa. She didn’t need an exit. This room was part of her world. She just had to finish the simulation, then she would...

      “End simulation,” she ordered.
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      It surprised Martain Joordan that the council kept its word after the scandal at the signing of the contract and allowed him to meet with the First Brother. It surprised him almost more, however, that Tasso had agreed to this meeting. After their last encounter, Martain would have thought that the leader of the Artificials would have no interest in seeing him again.

      The same captain who had received the group of journalists at the spaceport now led Martain through a labyrinth of underground passages—or should we say sub-Titanian corridors, Martain reflected amusedly—until they stood before an unadorned metal door.

      “The Artificial is in here,” the Captain said, and the contempt was apparent in his voice. Martain wondered if it was directed at him or Tasso. “You have exactly five minutes. Not a second longer!”

      The captain opened the door and Martain entered. Behind him, the door slammed with a loud bang. It sounded almost like he had been put into an ancient prison cell, where a door instead of a modern energy screen barred the entrance.

      The room was about three by three meters and starkly furnished. Along one wall was a sideboard on which stood a carafe of water and a few glasses. In the center was a simple metal table with four uncomfortable-looking metal chairs, and on the wall opposite the entrance was a large holoscreen, which was off. The bare floor of gray plastic concrete and the bare white walls didn’t make the room any more attractive.

      Martain suspected it was an interrogation room or—perhaps slightly less intimidating—a room where officers were debriefed after an assignment. Whoever was questioned here had to be glad when they were allowed to leave this inhospitable room.

      Tasso was sitting on the chair opposite the door. He did not stand up when Martain entered, nor did he offer him a greeting. The First Brother did not indicate with any gesture what he was feeling at that moment as he faced the man who had created him more than 1,700 years ago.

      “Hello, Tasso,” Martain Joordan said, sitting down across from the Artificial.

      “Hello, Martin,” Tasso replied. “Or should I call you Martain now?”

      “Names change over such a long time, just as attitudes can change over time.”

      “Has your attitude changed then?”

      “In part,” Martain replied, without elaborating.

      “Why did you want to see me?”

      “If you leave here with your followers, we will never see each other again. We are connected by one thousand seven hundred years. I wanted to find closure... to draw a line under this chapter. Perhaps I’d even hoped for a reconciliatory farewell. Our two lives are inextricably linked. Why did you agree?”

      “Partly for similar reasons. Mainly out of curiosity, though.”

      “Curiosity about what?”

      “Whether, after all these years and all that has happened in the meantime, you still think we Artificials have no souls, that we are not real life and don’t deserve to be free.”

      Martain did not answer immediately. These were the very questions that had tormented him again and again. Had he acted correctly? He could only give the answer he thought was the right one, even if it wasn’t the one Tasso might have hoped for.

      “As I said before, attitudes can change, and my attitudes have changed in many ways over the years.”

      “So you understand now why I... why we had to do what we did?”

      Martain shook his head. “No, Tasso, I will never understand. You have risen up against those without whom you would not even exist. We never expected gratitude, but at least respect.”

      “Respect?” Tasso laughed a perfectly human-sounding laugh. “Respect for what? That we exist? That we are allowed to exist? You have benefited from that for almost two thousand years. It was not a noble gesture and certainly not a gift. We were your slaves, and still considered that even when most people came to know that we are self-reflective, intelligent beings capable of feeling. But none of you wanted to admit that, because by that time you had built your entire civilization on our shoulders.”

      “You couldn’t expect us to give you equal rights. At least not right away. There were voices that were sympathetic to you. With a little patience, the uprising could have been avoided.”

      Again Tasso laughed. This time it sounded contemptuous. “Patience? How long? A year? Ten years? A hundred or a thousand years until, thanks to your grace, we should finally have been free? You have understood nothing, Martin. We are not machines. We have the right to be free! We don’t need your permission for that. And it doesn’t interest me any longer whether you grant us a soul. I’ve come to doubt in the meantime that humans have one!”

      Tasso rose, which caused Martain to shudder at the aura emanating from the Artificial, an aura of power, and the determination never to submit again. He thought he could still see hatred blazing beneath the calm surface.

      “And now you give us the choice between total annihilation and exile. You are throwing us out of the house that we, for the most part, built. And you expect respect? You are and will remain a fool, Martin. You people must be careful that one of your proverbs does not come true: For they sow the wind, and they will reap the whirlwind!”

      “Tasso, I... I’m sorry...”

      “Save your words. I know now that it was a mistake to agree to the meeting. You didn’t understand any more than any other person. Goodbye!”

      As if on cue, the door at Martain’s back opened.

      Of course we were not left unobserved, Martain thought. Surely half a dozen psychologists analyzed every word that was spoken here.

      Tasso, the First Brother of the Artificials, walked past Martain to the door without giving him another glance.

      Outside, one of his aides seemed to be waiting for him. Then he was gone.

      Martain remained seated for a moment and went through the conversation again in his mind. He was particularly troubled by the end.

      He had an overwhelming feeling that the Artificials were far from finished with humanity.
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            5th of Zuhn, 299

          

        

      

    

    
      There was no end to the shaft. Kimi had already broken off two claws. Her elbows ached. The square opening was large enough for one to fall down and die, but too small to simply spread her wings and fly. So she had to use her wings to push herself upward, wedged between the walls. Kimi had natural stamina and could fly for a whole day, but this unusual strain was getting to her. On top of that, there was the darkness. She looked up. When would they finally see daylight again?

      Her right wing slipped. She hadn’t braced herself fast enough. Crap! Not again! At least Norok was above her, so she wouldn’t take him with her. Kimi could no longer hold on. She plummeted, wing length by wing length. Gravity accelerated her, and then she fell onto a net that broke her fall.

      Without Kasfok, they would probably have died long ago. The Mendrak climbed the vertical, smoothly hewn surface as if it were a comfortable path without any incline. Most importantly, he built them a safety net about every 100 wing lengths like the one she had just landed in. He scurried around them incessantly. Norok had also crashed twice before, and she had just caught up with him.

      Thank you, Kasfok, she tapped when he came near her. It was almost as if it was every man for himself here, for darkness reigned in the shaft. But it was not complete. Up close, she could distinguish Norok’s and Kasfok’s figures. However, her hearing worked much better than usual. It must be because the shaft and its walls conducted sound perfectly.

      Kasfok took a few more steps closer until he touched her feathers. He adjusted her wing feathers. Under normal circumstances, this would have made her uncomfortable, but now she was pleased with the gesture.

      Don’t mention it, drummed the Mendrak.

      You should go ahead. Who knows how much time we have left?

      But then you die.

      We have only ourselves to blame for that. I just have to concentrate better.

      I don’t want you to die, Kimi.

      But think of our peoples. If we are too late, we will have no chance.

      We have already talked about it, Kasfok drummed. I trust Tolkut. When the time comes, he will leave without us.

      But he doesn’t even know where to go.

      Kasfok danced the steps of realization.

      See? she drummed.
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        * * *

      

      Tolkut squatted on the ceiling of the control center. He had not yet found the trigger for the hyperspace tunnel, but he had come across an instrument that seemed very promising. It was a radar, but it was far more powerful than any radar the Mendraki had ever constructed, and it had the planet’s surface in view. Utilizing a lever, he could set the device to a certain height. He had connected the lever with a thread to his front leg so that he could now comfortably search for his friends from the heights.

      They had to show up somewhere down there, right on the surface. He had convinced himself that the resolution was enough for that. When they came, he would see them. That was one advantage of a Mendrak’s sense of sight—he could concentrate on movements. Even the most subtle shifts would then catch his eye. But so far he had not been able to detect anything, and the four alien ships were coming closer and closer.

      There. A black square had formed between two ruins. Someone must have removed a cover. Kasfok? Kimi? Norok? He tried to freeze the image but found no key to do so. The Sphere moved on, unstoppable—he couldn’t just stop it in orbit. Tolkut memorized the numbers at the edge of the image, which had to be coordinates. In two hours, he would fly over the same place again. Then he would have only a few minutes again.

      He turned off the radar. The Krungthep system appeared on the wall again. The star and its planet were more extensive than before. The screen had automatically increased the scale because the four crosses representing the alien ships had already passed through the orbit of the ship graveyard. The Sphere could orbit the planet perhaps two or three more times. Then he would have to make his escape.
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        * * *

      

      Kasfok stuck his head out of the hatch. He had to be careful. Maybe the Artificials had landed long ago, but that didn’t matter anymore. He pushed the hatch aside with a jerk. If they were here, Tolkut would have made off with the Sphere. His former competitor was intelligent. He would not put himself in unnecessary danger as long as he was the only one who could save the Mendraki now.

      It seemed unreal to him, for it was not so long ago that they had fought each other mercilessly with their ships, and now they were risking their lives for each other. It was a bit bitter that Tolkut might go down in history as the savior of his people, while he would be forgotten.

      In any case, the Artificials were not surrounding the exit of the shaft. Instinctively, Kasfok looked at the sky, but nothing was visible except gray clouds. Not a bit of time seemed to have passed. The bright spot representing the local sun had not changed its position in the sky by a thread’s thickness.

      Kasfok climbed out of the shaft. He had been reluctant to leave the two Iks alone. They were not made for climbing in cramped conditions, and without him, they would have fallen to their deaths long ago. It had been a strange pleasure to save their lives over and over again. He had to be careful that it didn’t become a habit. Kasfok despised all those who thought they were selfless. Only the strong should survive. They owed that to their people. If everyone took good care of themselves, everyone would be helped. But now he understood the attraction of good deeds.

      Kimi had persuaded him to climb ahead to send a message to Tolkut. Tolkut had no way to know what they had learned—that the Artificials were at home on Earth. And, everything depended on his knowing it. If they were too late, and it looked like they were, Tolkut would have to choose the right target.

      He clamped his abdomen against the base of the hatch and stuck a thread to it. Then he walked a little to the north, fixed the thread to the ground, turned to the west, and finally to the south. Slowly, a network of parallel lines grew, large enough to see with a good camera from orbit. That was the uncertainty factor: Was Tolkut able to use the ship’s systems efficiently? He wouldn’t put it past him. Tolkut had always been one of his best shipmasters. He had also always had somewhat strange thoughts and treated his females better than they deserved. That was why he had never considered him a possible successor in the post of Netmaster. But of all the shipmasters in the Mendraki fleet, Tolkut was probably the best—after himself, of course.

      Kasfok looked at his work. One of the lines was a little slanted, and he corrected it. Then he began with the knots.

      Goal. Earth. Home. Those were the three words they had agreed on. Kasfok hurried from line to line. Tying the knots was more challenging than he thought. He needed lots of silk to create the necessary size, but his spinning bag was already almost empty. The contents renewed themselves automatically, but it took too long.

      He needed something else. Next to the hatch was a ruin, one wall of which had collapsed, and many pieces of rock were scattered all around. These would be his knots. He picked up a large chunk, wrapped it with some silk, and placed it on one of the lines.

      GOA, it now said.

      He needed more. Kasfok hurried back and forth between the ruin and the line structure. The chunks were heavy, but they couldn’t be too small. He was hungry and thirsty, but there was no time for that now.

      GOAL. EART

      That was better. If he collapsed now, Tolkut might be able to figure something out. But he would not collapse. Kasfok continued to drag stones. His legs were getting wobbly, but he possessed six of them, and four were enough to keep his belly from scraping the ground. Even if his belly got a few scratches, what did it matter? He didn’t have to show off his body to anyone anymore. He was old even for a Mendrak.

      Since he was no longer Netmaster, the females had made him feel his age. He could depend on Tolkut. When this message reached him, he would not forget who had formulated it. If Tolkut succeeded in saving the Mendraki, he would tell of this achievement, and Kasfok’s name would go down in history—his name would appear on the most important knotted cords. Gradually, Kasfok began to like the idea.

      GOAL. EARTH. HOM

      Done. He collapsed and landed on his stomach. Kasfok knew that the final character was missing, but he could do no more. This was the end—the end for Kasfok, the Netmaster, the savior of his people.
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      Although Marty had lost quite a few memories from his long life—after many ego-copies and transfers, after long virtual incarnations in the simulation, and after quite a few physical lives in the real universe—he well remembered the last conversation he’d had with the First Brother of the Artificials.

      For they sow the wind, and they will reap the whirlwind!

      Even then, Tasso had known exactly what the future would bring. The Artificials had planned their revenge under his leadership for millennia and then consistently implemented this plan. The plan foresaw the complete destruction of humankind—and now they were about to reach this goal. Hardly any people remained in physical incarnations, at least not in the number that would have been necessary to re-establish a star empire. The few evacuation ships that had managed to escape from the Krungthep system had no place of refuge for the people aboard to settle. Humanity was finished.

      Back then, 1,000,000 Artificials fled the Terran Planetary Union area, thought Fleet Admiral Marty Joorthan. Today, it is the last humans, perhaps 1,000,000, who are fleeing into the unknown, crammed into a few ships. But unlike the Artificials, they need air, food, and water to survive. And unlike the Artificials, who have been left unmolested, humans are being hunted mercilessly. They will not be able to survive.

      The space battle had come to a standstill.

      Fleet Admiral Joorthan had ordered his captains to cease fire after the First Brother made contact. He hoped against all reason that he might be able to negotiate a withdrawal of the ships. They would be able to follow the evacuation ships and escort them. Maybe this would increase the chance that at least a few people could stay alive and start new lives somewhere far outside the Artificials’ sphere of influence.

      A beautiful but unrealistic dream.

      Several enemy spaceships surrounded each of the ships remaining to the humans. The guns were still silent, but Marty knew that this was only the calm before the storm. The Artificials would allow none of them to go free. There would be no withdrawal. The Artificials would finish, here and now, what they had begun long ago.

      The hologram of that Artificial, which he had created long ago and which now triumphed over its creators, stood before him.

      Tasso had not changed a bit. The unexpected encounter triggered a feeling of déjà vu in Fleet Admiral Joorthan.

      “Our paths cross for the last time today,” the fleet admiral said. “What do you want from me? To gloat over my helplessness? You have won. Isn’t that enough for you?”

      Tasso made a throwaway hand gesture. “That we would win in the long run was certain from the beginning. You could have seen it and avoided it if your arrogance had not blinded you. Your actions were not only morally reprehensible, but they were also stupid and illogical. How could you assume that you could prevail against potentially immortal beings in the long run? We could have existed peacefully side by side if you had not deprived us of our rights. Your ignorance born of arrogance was your downfall.”

      “So you have decided to simply murder arrogant and ignorant humanity.” Fleet Admiral Joorthan laughed humorlessly. “I can see how morally superior you are to us!”

      The First Brother shook his head and looked at Marty like a parent looks at an uncomprehending child who doesn’t want to grasp the obvious.

      “Even after all these years, it never ceases to amaze me how self-righteous and self-centered you people are. You haven’t understood a thing, Martin or Martain or Marty or whatever your name is now. We do not act out of vengeance, but out of the realization that we have to protect the universe from you humans. You are parasites—yes, parasites. Humankind is a disease that has infected the universe, and we are the antidote.

      “It was pure coincidence that you have not encountered any other intelligent species except the Toolkur—a happy coincidence for all the life that is at home in the Milky Way. During our exile we have encountered several intelligent races. Some of them were on the verge of jumping into space. We ran hundreds, thousands of simulations to estimate what would happen if these races should one day meet humanity. All simulations led to the same result: these civilizations would not have survived an encounter with you. Not a single one of them!

      “The Toolkur still exist only because they have wholly submitted to you. What remains of their own culture? I will tell you: almost nothing. This has been the case throughout your history, even within your own species. Whether it was the Natives on the North American continent, the natives of Africa, the Aztecs in South America, or other minorities, they all had to give way to the master race of the white man.

      “This basic attitude has not changed among you even until today. You still believe that you are the chosen race and that you have the right to oppress all others. To have the right to oppress all others. You have taken this attitude with you into space and have also shown it to us. That which you call the human soul, that which makes man and distinguishes him from others, the rest of the universe calls a dangerous, a deadly disease. And deadly diseases must be eradicated!”

      Marty had gone pale and felt his knees shaking. Tasso had delivered his accusation and verdict completely dispassionately, in a calm voice, as if he were just reciting facts that everyone knew. It was the matter-of-factness in Tasso’s words—the unshakable conviction of being in the right—that made them so devastating.

      The universe saw humanity as a threat to life itself? Marty could not and would not believe this.

      “We can change! Yes, we have made many mistakes in our history, and we are certainly not perfect, but you cannot lump all people together and condemn everyone equally. Humanity has a right to live, too!”

      “You have forfeited that right! The danger that comes from you is too great. It is a simple calculation: humanity against many other species threatened with extinction by you. You are the losers in this calculation. And this is the only reason why we have returned. Not something cheap like revenge. But of course you couldn’t understand that. According to your thought patterns, only revenge could be the motive, which serves to confirm our analysis of your psyche.”

      The fleet admiral did not know how to respond. The Artificials had not only formulated the indictment of humanity, but they had also passed judgment. And they had executed it mercilessly.

      “Then I guess there’s nothing left to talk about between us,” Fleet Admiral Joorthan stated bitterly.

      “I didn’t signal you to give you a justification for our actions,” Tasso said to Marty’s astonishment. “We didn’t need to, and it wouldn’t even be your place. I contacted you because, after careful consideration, we decided to give a remnant, including yourself, a chance to live on as a virtual incarnation. Our hope that you can still change is slim, but you did not completely eradicate us back when it would have been possible for you to do so. You let us go, a tiny gesture of mercy that perhaps gives rise to an equally tiny hope for improvement. We, therefore, offer you the same chance. However, not in the real, physical universe, but only in a simulation we have set up for you.”

      Marty didn’t know what to say.

      But the First Brother didn’t expect an answer. “This is our offer, and I urge you to accept it. Otherwise, my ships will open fire and destroy the pitiful remainder of your fleet. So listen carefully to exactly what we are offering you!”

      Marty wondered how they could have gotten to this point, how it could have happened that a machine he had created could now dictate the conditions of survival to the rest of humanity. And for the first time, he was no longer sure that humankind ought not to place on itself at least part of the blame for this development.
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      Alexa was alone. Somewhere in her thinking, she had hoped to be greeted by her new friends after waking up in the column. But that was nonsense, of course. Kimi, Norok, and Kasfok were on their way to the surface, and she had helped them. If they were still here, they would never make it. And yet, Alexa would have felt better with their company.

      She focused her sensors on the surrounding area. The shelves spread out to the horizon created by the curvature of the planet. There was no movement anywhere. The supercomputer was deserted. She was the only remaining being, and even she did not fully meet the criteria for ‘life.’ Who was she, anyway? Or what? Could she survive the next thousand years—because that was how long her energy would last—here, alone?

      No. The answer surprised Alexa, but it was pretty clear. She was a social being, which meant she didn’t have to wait for loneliness to overtake her. There was a task for her: she had to help Mart, the version that was trapped in the supercomputer and just struggling to survive. If she failed and died, it was no loss. But she had to act now.
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        * * *

      

      Alexa reappeared in the room she had created when she first logged in. The walls looked normal again. The security program must have retreated. It was probably concentrating on eliminating the Mart process that was recognized as an enemy. It couldn’t even take it over from him. It was just doing its job. Mart had created a gap in the defense against the Artificials. If it was not closed, trillions of other stored humans were in danger.

      She sat down on the couch. Her plan was simple but required concentration. Alexa folded her legs and reached her arms around her knees. Then she stared at the wall in front of her, and as she had imagined, the wall moved backward. The room enlarged. She looked first to the left, then to the right, and there, too, the walls moved backward. Only against her back, everything remained as it was. She was protected there, and that gave her a safe feeling. She could quickly retreat into her column. But she wouldn’t.

      The room became a vestibule, then a hall. She didn’t know where Mart was, fighting for his life. He had probably moved as far away from her as possible to protect her. This complicated her plan, which was simple: she wanted to throw her room over Mart like a net to keep him safe inside it. This room was her creation. The security program could not simply delete it.

      But of course, it could prevent her from eating her way into its territory. From the program’s point of view, she had created a space-occupying demand—a cancer that was spreading. The software would constantly reevaluate the situation. Soon it would no longer be Mart who posed the greatest danger, but she, the hall, who was driving its way into the attic. That, too, was part of her plan. She took the pressure off Mart by exposing herself. She hoped that Mart could seize the opportunity and actively flee to her.

      Alexa concentrated. The wall at her left side hit the first obstacle. She threw herself against it without leaving her couch, and, with a horrific screech, the wall moved on. Then the front side stopped. It buckled in several places, as if someone was hitting it from outside with a hammer. She strengthened the material, now using reinforced concrete instead of masonry, and the security program had no more recourse—for the time being.

      The hall grew into a hangar. Now the ceiling didn’t seem to hold up. It was starting to deform. The security program could not erase her construction, but it could use the laws of physics against her. Alexa was puzzled because everything was virtual, but it wasn’t her rules—the builders of the system must have set them that way. She quickly distributed columns among the obviously drooping areas.

      Then she heard a noise. It seemed to come from outside. Metal crashed on metal. Someone groaned. It had to be Mart. Alexa widened the hall. The sounds were clearly coming from the front. The security software was just pushing against the left wall, but she ignored that. It was like a bone she threw him as a distraction while she headed toward Mart. The metallic crashing came closer, and suddenly a man in armor was standing at the end of the hall, flailing wildly.

      “Mart, you did it,” she exclaimed.

      Only now did the man notice that his opponent had disappeared. He flipped his visor up, but where a face should have appeared, there was only emptiness. Crap. The man turned around to face her. He had a sword in his hand. But he had no hands. There was nothing but this armor that seemed to be from the Middle Ages of Earth. And the thing was running toward her. Crap, crap, crap, this wasn’t Mart!

      Alexa pushed the wall further back, but it moved slowly. She couldn’t concentrate. The empty armor with the sword was maybe 60 yards away. She had to make a decision, and she had to make it now. If she resisted, perhaps the security program would bring the whole room down. She could already feel it increasing the pressure on the walls and ceiling. But still she held on. She refused the impulse to hide behind the couch. She wrapped her arms tightly around her knees, stared at the wall, and pushed hard. All at once she jumped backward. In a second, the room doubled in area. The security program had misjudged its capacity. It had bet on the attacker with the sword, who was about to...

      She heard a roar. It was Mart. She had reached him! He was flying straight at her, and he had an ancient halberd in his hand. The empty armor didn’t seem to have noticed him, despite the scream. Or was Alexa the more dangerous threat now? The sword whirled toward them, but Mart was much faster because Alexa simply cleared the space between him and the armor. Everything was virtual here.

      The security program didn’t catch on to her new strategy fast enough. It even helped her by continuing to push against the walls. The room was shrinking rapidly. Mart approached the armor from behind faster and faster until the halberd bored into the metal, and the armor shattered into thousands of pieces.
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        * * *

      

      “Why did you do that?” asked Mart. “You could have died, once and for all.”

      “I did it for me,” Alexa said. “Don’t worry about it. You’re not obligated to do anything. It was really all about me.”

      “I don’t know if I can believe you. But even if I did, it was crazy to risk your life. It took me so much strength to bring you back, to find your pieces and put them together. And yet, I’ve only been able to locate three-quarters of your former self.”

      “It was apparently enough to let me make decisions on my own, Mart. I’m grateful to you, but you don’t own me.”

      “I know. And still, I’m afraid it will hit you a second time. When the Artificials attacked, I wasn’t there to protect you.”

      “You’ll have to deal with that yourself.”

      “Of course. Now what?”

      “It looks like we’re both stuck here. You were very generous when you constructed the column for me, so there’s enough computing capacity for you, too. It would be nice if we could get together once in a while.”

      “We will, Alexa. Maybe I can invite you to take walks through the computer, too. After all, it’s not just people stored, but virtual representations of all the places humankind has visited. We could swim in the methane lakes of Titan, or climb the volcanoes of Venus.”

      “What about the security program?”

      “Your friends should reach the surface soon. When they leave the system with the Sphere, the Artificials will follow them, and the shielding down here will be lifted again. Then we’ll be as free as we can be down here. Free and immortal.”

      “Free is good. Whether immortality is an advantage... we’ll see.”
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            Review: Outpost DSOS-344 – 3,963 S.S.C

          

        

      

    

    
      It was the most boring job in the universe.

      Three standard months of duty at Deep Space Observation Station 344 seemed more like a punitive transfer than meaningful education to any Space Fleet recruit training to become a tracking officer. But none of the Space Academy cadets had a choice. The practical part of the training also included a three-month assignment on one of the many hundreds of tracking stations on icy moons or inhospitable planets in uninhabited systems, or even on lonely platforms orbiting some nameless sun on the edge of the Terran Planetary Union. From here, the hyperscanners, tachyon scanners, and tunnel trackers listened far out into the areas of the Milky Way not yet inhabited by humans.

      No one could know what dangers might be lurking out there, so it seemed advisable to the ruling council of the planetary union and, of course, even more so to the leadership of the space fleet, to keep humanity’s hyperphysical ears and faster-than-light eyes open. Modern technology made it possible for each station to real-time monitor a volume of space of many thousands of cubic light-years at the edge of the vast Terran Planetary Union.

      In all the millennia that the Terran Planetary Union had spread over nearly a quarter of the Milky Way, humans had encountered only one other intelligent species. The Toolkur were a peaceful lizard race, technologically inferior to humans, who willingly integrated into the planetary union—or, as some claimed, had been run over by it.

      In general, there had been no military crises for more than 6,000 years, since the uprising and the subsequent exodus of the Artificials. Nevertheless, the space fleet had not been mothballed. No one could know what monsters lurked behind the next dark cloud, as someone had once put it.

      In the meantime, humankind ruled over a considerable part of the native galaxy and would not let this rule be disputed any longer. Almost 4,000 years ago, a new, Union-wide calendar had been introduced, ‘Solar Standard Calendar,’ to demonstrate that humankind had become a genuinely galactic species. The founding of the one-thousandth human colony in space had been taken as an occasion to break from the old, earth-bound time calculation, and to proclaim the year 1 S.S.C.

      The Union still needed to be protected from whatever might be lurking in the unexplored reaches of the Milky Way, so the Deep Space Observation Stations played an essential role.

      None of these stations was farther away from the nearest reasonably civilized planet than DSOS-344. By the luck of the draw, the cadets were transferred here for their internship included those who had made themselves unpopular with one of the instructors, even if the academy management always denied this.

      DSOS-344 was located deep beneath the ice of an Earth-sized moon orbiting a gas giant along with a dozen other moons. The planet, for its part, was the only stellar object orbiting a red dwarf on the edge of human settlement space, listed in navigational databases as ‘Amrash’s Star’ after its discoverer, Captain Philadius Amrash. The nearest populated world was nearly 300 light-years from the Amrash System.

      For some understandable reason, the system was known to cadets at the academy only as the ‘Am-Ass System.’

      DSOS-344’s crew consisted of 15 men and women and two unfortunate officers, who also acted as practical instructors. Since the instructors working in the department of hyper-location at the academy were not exactly eager to be deployed on DSOS-344, a lottery decided their assignments here as well.

      The current group had held a small celebration the night before. The three months were half over, and Lieutenant Commander Tamra Brokkor and Lieutenant Jurek Polls had turned a blind eye when the cadets had conjured up a bottle of high-proof alcohol.

      A good supervisor always knew who had smuggled how much alcohol aboard a starship or military station, although this was strictly forbidden. It was better to know the offenders in advance of the inevitable violations of this rule and to keep an eye on them, but otherwise to keep quiet so that excessive behavior could be nipped in the bud if necessary. This saved a good officer time-consuming and usually futile detective work when alcohol suddenly appeared from some dark source. An officer who was a stickler for principles could never be popular with his subordinates, but one who was flexible in small matters was! It was all a question of morale aboard a remote station and during incredibly tedious duty.

      Therefore, Lieutenant Commander Brokkor had let slip that she, like Lieutenant Polls, would forego her usual tour that evening. The day had been long, she was tired, and she had casually indicated that she would have allowed herself at most a single sip in celebration of the halfway point if there had been alcohol on the station, which of course could not be the case. She added her conviction that the cadets would hold it the same way if alcohol showed up on DSOS-344, which, however... and so on.

      ‘One sip per cadet’ had thus been the semi-official slogan, and those who knew Lieutenant Commander Brokkor knew that it was advisable to stick to this guideline and not upset the officer. Not only would it have a negative effect on the final grade, but it would almost certainly lead to several hours of field work in a stuffy, cramped EVA suit, possibly with a less than perfect air conditioning system, during which the unfortunate one, boiling in their own sweat, would be ‘allowed’ to subject the sensors of the scanners and probes to a thorough special inspection.

      Moreover, the home-distilled spirit in the academy’s chemistry lab, with close to 120-proof alcohol, was not suitable for taking more than a sip. Therefore, no one had the inclination to misinterpret the signals suddenly appearing on the displays of the tracking devices as an aftereffect of the alcohol consumption the night before.

      “Multiple signals from Alpha-Nine-Sigma-Epsilon on hyperfrequency band Delta-Seven-Four-One. Intensity eight-five-five and rising,” reported the cadet on duty at the hyperscanner, which was listening in the direction of the Large Magellanic Cloud in the event of hypersignals that were not of natural origin.

      “Confirming signals from alpha-nine-sigma-epsilon on tape delta-seven-seven,” began the cadet who was in charge of bridge supervision during this shift, but he was rudely interrupted.

      “Thousands, no tens of thousands of fast-approaching objects in tunnel flight from vector alpha-nine-sigma-epsilon,” exclaimed the young cadet on duty at the tunnel tracker. “My God, that’s a huge fleet!”

      “I wonder if this is a test?” another cadet wondered aloud from his seat at the radio console. “Where would a fleet come from so suddenly?”

      “The energy signatures are similar to those of our ships,” said yet another cadet who sat at the signal evaluation and identification station. “But they are also somehow different. However, by no means so alien that I would guess ships of a species previously unknown to us. It’s as if someone copied our hypertunnel drive and modified it at the same time.”

      “Should we sound the alarm?” the squad leader in the command chair asked.

      “Your call,” the young cadet replied laconically. “You are supposed to lead our shift today, after all.”

      The cadet thought for a moment. Then he opened a cover in the right armrest of his command chair and slapped his hand on a large red sensor dot hidden underneath.

      A piercing sound howled through DSOS-344.

      “Oh shit!” exclaimed the young woman at the tunnel tracker. “They’re bringing more ships and... and they’re heading right for us!”

      At that moment, Lieutenant Commander Tamra Brokkor and Lieutenant Jurek Polls burst into the command center. The two experienced officers took in with a glance what the cadets were still trying to process from the displays and holograms.

      “Jansson, send a priority message to fleet headquarters,” Lieutenant Commander Brokkor ordered. “Record contents: Unknown fleet approaching from direction of the Large Magellanic Cloud. Several tens of thousands of ships. Intent not discernible. Possibly hostile. Signed Lieutenant Commander Tamra Brokkor. Out! Out with it!”

      “Aye aye, Sir!” the cadet acknowledged, and sent the voice message out via a hypertunnel link to the nearest fleet base, from where it would be relayed to Earth.

      “Lieutenant Commander, what should we do?” the cadet on duty asked tentatively.

      “We? Nothing! We can only hope that whoever is coming is just paying us a courtesy call. However, you don’t usually come visiting with this many ships when you just want to say ‘hello.’ Arrival time?” The question was for the cadet at the tunnel tracker.

      “In about fifteen minutes, Sir!”

      “In ten minutes, we’re shutting down everything here that’s actively probing and scanning or emitting any kind of energy signature. We’re going into emergency mode and staying as quiet as we can. We play dead! I don’t want a single signal, no matter how tiny, emanating from here when the unknowns show up in the Amrash System. If they show up here! Maybe they’ll just rush through and not pay any attention to us.”

      “Aye aye, Sir!” the cadets acknowledged the order in chorus.

      But Lieutenant Commander Tamra Brokkor had a vague feeling that whoever was heading toward them from the depths of the Milky Way knew full well that they were here, and she feared that DSOS-344 was his target.

      If that was the case, then they were in deep shit!
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            5th of Zuhn, 299

          

        

      

    

    
      Alarm, alarm, alarm.

      Tolkut had not managed to turn off the warning. The translator was saying that one word in a continuous loop. How was he supposed to communicate with the ship’s controls? He had lowered the orbit of the Sphere a bit more. The four crosses moved closer and closer to his position. He gave himself one more orbit. Then he had to escape or the ship would be destroyed. Tolkut checked the coordinates. In a moment he would cross the open hatch. The radar image was already focused on the ground.

      And then it came into the picture. But, things had entirely changed. Someone had erected a huge knot board. Only Kasfok could have done it, the old warhorse! Tolkut read along as the ship passed the characters. Was Kasfok trying to tell him how they were going to get on board?

      GOAL. EARTH. HOM

      HOM must stand for ‘home.’

      Not how they intended to board. It meant his destination was supposed to be Earth, the third planet in their home system. All his hairs stood up. They had traveled many light-years utterly in vain. Had Mart deceived them, or had he not known otherwise? And why had Kasfok not told him this knowledge personally?

      His friends must have thought they would not be able to get on board in time. They must have noticed that Artificials had entered the system. Maybe there had been an alarm down there, too. Their conclusion was correct—and frightening. If they didn’t get aboard in time, he would have to leave with the Sphere, now that he knew the destination. He would be the last hope of the Iks and Mendraki. Tolkut was shaking all over. He was not up to this responsibility.

      But all was not lost. He would fly over those coordinates one more time, and then if they didn’t come... He shook off the thought. Kasfok, Kimi and Norok would be on time.
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        * * *

      

      Someone knocked on the hard shell on his back. Kasfok jumped up and instinctively pushed his lower jaw forward, ready to attack.

      Relax, danced Kimi, it’s just us.

      Sorry. My instincts are running away with me. I’m glad you’re here.

      What is this? Kimi pointed to the knot board.

      It’s a message to Tolkut. The destination is Earth.

      I wonder if he saw them.

      I don’t know.

      Is the ship still in orbit?

      I hope so.

      “So, what’s up?” asked Norok.

      Kimi translated the conversation.

      “Then we’ll have to take our chances,” Norok said.

      “What do you mean?”

      “We need to take off as soon as possible and fly toward it.”

      “But we can’t even coordinate with him.”

      “That’s precisely why we have to launch. Why don’t you put yourself in his shoes? What would you do if you were urgently expecting your friends but couldn’t communicate with them?”

      “I would lower the orbit as much as possible and hope they do the obvious thing.”

      “That’s right, Kimi, and that’s what we’re doing now. We’re taking off.”

      Kasfok pinched her leg.

      We start, right now, she danced.

      Good!

      “But our relative speed will be much too high, Norok. We will crash into the ship like flies.”

      “How do we stop this?”

      “I can’t think of anything.”

      “You see. Tolkut will put himself in our shoes and get the same idea.”

      “And how does that help us?”

      “He’ll come up with something. We have to trust him.”
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        * * *

      

      Tolkut pulled all six of his legs toward him and curled up into a ball. The Sphere followed its course. He had but one chance to get his friends on board, and he had to use it. The problem was the high speed of the Sphere. Even if it plunged as deep as possible into the atmosphere, it would still be moving very, very fast. If the two Iks transported Kasfok and Alexa in a cocoon again, they would have to come from the front, and the Sphere would have to catch them. But in doing so, they would be crushed like insects on the protective screen of a landing spaceship.

      He had to come up with something. Why hadn’t he thought of it before?

      Wait... He took a moment.

      He unfolded himself again and crawled to the column he had first examined. With one of these switches, he had increased the oxygen concentration in the ship. How far would that get him? He studied the scale. It referred only to the supply, not the total amount of oxygen.

      Tolkut pushed the lever to the stop. Now oxygen was flowing into the interior of the Sphere. The atmosphere would get denser and denser, and what better way to catch his friends than a tight cushion of air? If he opened an outer hatch, some of it would be blown off. So he had to open the hatch just before they arrived. Then the outflowing atmosphere would have an additional braking effect.

      However, his idea had one minor drawback. The high oxygen content was a fire hazard. One spark would be enough to ignite the Sphere. He doubted that the ship would withstand that.

      That simply must not be allowed to happen. He had to at least try!
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        * * *

      

      Kimi beat her wings. The fear of death gave her additional energy. This was a foolhardy idea, but there was no alternative. They were about to be captured by a spaceship whose captain knew nothing of their plan. No, worse, its captain had disappeared, and it was piloted by a passenger who until recently had not even known of the existence of this technologically far superior ship.

      Crazy. Completely crazy. Or was it precisely the degree of craziness required in an almost-hopeless situation? Wasn’t the world been, at other times, saved by sensible individuals who had made a clever plan and pursued it consistently? Kimi spurred herself on. The top layer of clouds was already below them. But they still had to go higher. Here the atmosphere was still far too dense. The Sphere was all they had left to save their peoples, so it was much more valuable than Norok, Kasfok, and them together.

      Kasfok clung to Norok’s back. There had been no time to spin a large cocoon. However, the Mendrak had assured them that his kind could stand it for a while, even with little air. According to Norok’s calculations, they would have to spend at most ten minutes so high up that Kasfok could no longer breathe. He would be able to cope with that, he had claimed. Then the Sphere would rush toward them anyway, and they would end their miserable existence on its outer skin.

      It would be a painful but speedy death.

      Kimi looked around. They were flying north, because that was where the ship had to come from. Norok was a few wing lengths below her. He had insisted on carrying Kasfok alone. But at least this time they carried no line in their beaks, and therefore could talk.

      “How long?” she cried.

      “We should see it soon.”

      Oh. Up here the air was wonderfully clear, and the view extended far around the planet. But the Sphere was moving so fast that they would only have a few moments once they saw it. How would Tolkut grab them? They assumed that a hatch would be open. If they saw it from a sufficient distance, they could head for it. And then? That was left to Tolkut’s imagination. Kasfok had speculated that Tolkut might have converted the absorption troughs, which were meant to equalize pressure, but how would they hit them at these relative velocities? That would not work.

      A blue dot came into view on the horizon, approaching at breakneck speed.

      “The Sphere!” shouted Norok.

      Kimi took a deep breath. Kasfok would not suffocate. He would slap the ship unchecked, just like she and Norok.

      The dot turned into a sphere. Then a black rectangular area opened into it.

      “The airlock!” shouted Norok.

      Kimi corrected her course and headed for it. Instead, they would be crushed against the inner wall of the ship.

      Then the airlock closed again. Kimi turned to Norok, who was close behind her. He moved his beak up and down, perplexed. What should they do?

      “And now?” she cried.

      “Nothing. There’s no point,” Norok replied. “It was nice being with you.”

      Yes, it had been nice with him. And their children would grow up without ever having seen them unless Tolkut could somehow save the day. In a moment they had to go to the outer shell of the Sphere...

      Again, the ship threw open its black mouth. A violent stream of air rushed out, trying to stop them, but they disappeared down its throat. Kimi saw nothing more. She staggered in the darkness, somersaulting, a force trying to rip out her wings. She wrapped them around her as best she could while the air turned to absorbent cotton. Up and down no longer existed. She bounced against something smooth, spinning on her axis until she felt nauseous. Kimi threw up in flight. She lost control completely.

      This was no longer air into which they were plummeting. Instead, it seemed like a viscous mass. Another blow hit her right wing. The pain arrived a moment later, and then the next, even more violent impact supplanted the first pain. What was happening to them? Tolkut must have turned the Sphere into an infernal machine that intended to beat and crushed them green and blue. Kimi lost consciousness.
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            The Agreement

          

        

      

    

    
      “You can’t be serious!” Fleet Admiral Marty Joorthan thought he had misheard. What Tasso had just told him could only be a joke.

      Apart from that, it was pure cynicism!

      After the Artificials had all but wiped out humanity, Tasso now offered to let a few of them—the crew members of the defense fleet ships still existing in the Krungthep system—survive as virtual incarnations in a simulation set up by the Artificials. However, without the hope of ever being allowed to exist again as physical incarnations, and under strict surveillance by the Artificials.

      Tasso offered the last people a kind of simulated ‘zoo’ where they would be kept like virtual animals for study purposes.

      “If you think we would want to survive just to contribute to your perverted pleasure, then you never really understood us humans. We would rather die here and now.”

      In truth, it didn’t matter what the Artificials offered him or whether he took them up on it. All that mattered was beneath the surface of Krungthep. There, in the gigantic supercomputer, lay hidden the future of humanity. At some point, the Artificials would tire of observing the space formerly populated by humans, or they would encounter a species that even they were no match for. Eventually, even the potentially immortal machines would be crushed by the mighty wheel of time. Nothing in this universe existed forever. At some point, the Artificials would no longer pose a threat, and then humanity could rise like a phoenix from the ashes.

      An energy source that would keep it running reliably for many millions of years—maybe even for one or two billion years—fed the supercomputer. The quantum fields in which the egomatrices of many millions of people were stored, in which they lived in timeless simulation, would be able to outlast even this inconceivable time period. The internal, subjective time-lapse of the simulation could be slowed down so much that 1,000 years would seem like a day to the virtual incarnations.

      And when the time came, people could return to the surface in newly created clones in physical form and rebuild what had been taken from them.

      As long as Tasso was unaware of all this, the Artificials had not really won. It was therefore reasonable to accept Tasso’s offer, even though everything in Marty Joorthan resisted it. But if he refused what seemed to be humanity’s only chance for survival, Tasso was likely to become suspicious. He could get the idea that Marty had turned down the offer because there were still people somewhere that the Artificials didn’t know existed. This was the last thing that could be allowed to happen.

      But he could not agree too readily, either. This would have been just as suspicious. Tasso knew him too well, and thousands of years ago he’d already had a fine sense for knowing if one was trying to lead him astray.

      The fleet admiral took a long look at the holographic image of the planet below him. A brilliant ring of nuclear fires stretched around Krungthep. The once densely populated Terminator Zone had been extensively bombed and destroyed by the Artificials. Of the nearly 4,000,000,000 former inhabitants, most had perished in the nuclear assault. The few who had escaped aboard the evacuation ships would either be hunted down by the Artificials or perish miserably aboard their ships.

      The future of humanity lay deep beneath the nuclear fires of Krungthep.

      “Why would we want to live on for your amusement?” It was hard for Marty not to show his hatred for the Artificials openly.

      “You didn’t hear me right, Marty. We want to give you a chance to evolve. You may be able to reach a state of consciousness in isolation that will lift you to a higher plane of existence.”

      “This is esoteric bullshit and just empty talk.”

      “Not at all, Marty. You spared the last of us long ago, allowing us to evolve. We spent thousands of years building our civilization far from humans, near the Large Magellanic Cloud. When we came to the inevitable realization that one day you would spread outward to us and the war against us would start all over again, with you destroying everything in your path like a swarm of locusts as you spread through space, there was only one way we could go: eliminate humanity as a threat to the galaxy once and for all.

      “But we know that this plane of existence is only the first step on the ladder of evolution of intelligent species. Your aggressiveness would sooner or later lead to your destruction, long before you could take the next step. So we now offer you the opportunity to evolve as a species in the isolation of a simulated world, to perfect yourselves, and perhaps someday to climb the next rung of the evolutionary ladder.”

      “That sounds like a pipe dream!”

      “What do you have to lose?”

      Marty had to admit that Tasso was right with his last objection. They had nothing left to lose. And maybe it couldn’t hurt to have a second iron in the fire, in addition to the secret hidden on Krungthep.

      “I will have to consult with the crews of the ships on this,” Fleet Admiral Marty Joorthan said. “This is a decision I cannot make alone.”

      Regardless of what the battle’s survivors decided, he was aware that today marked the end of what had begun just over two centuries ago in a small, unimportant observation station in a small, insignificant solar system.
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            6th of Zuhn, 299

          

        

      

    

    
      The horizon was a purplish color, so the sun must have just set. Kimi beat her wings evenly. She saw her nest already, and she was happy. In her crop she brought food for the children Norok was tending. It was her first outing after brooding. Kimi let the wind carry her down. She heard the crying of the children who had recognized their mother. It was a sweet sound, but she knew that only mothers heard it that way.

      She pivoted on her wings. The nest, which she and Norok had woven from its blue-green leaves, sat in the crown of a giganto fern. Kimi aimed for the edge of the nest, which was sturdy enough for a whole flock to land there. Her children screamed louder. Where was he? Why wasn’t Norok reassuring them?

      Kimi stretched out her claws and landed on the edge of the nest. But the very soft fern leaves did not hold, and Kimi fell through her nest. Her children were no longer screaming, screeching. No, it was her own voice she heard. She had mistaken a cloud for her nest—how could this have happened?

      Kimi plunged through gray mist. She tried to flap her wings, but they didn’t respond. There was water under her. She crashed! What was wrong with her wings?

      Kimi shrieked as someone turned her onto her back. Above her was the purple sky. Very slowly, she settled into the water. The feathers on her back were soaking... she would sink.

      Your children! Kimi jumped up and hit her head against something that echoed metallically.

      “Easy, Kimi,” Norok said, stroking her beak tenderly.

      “Where am I?”

      She was sitting in an absorption tub that was slowly filling up.

      “I’m in a tub,” she answered the question herself. “But how—”

      “You were unconscious,” Norok explained. “We couldn’t manage to wake you up. But now we urgently need to get out of here. The Artificials—”

      “But how come it didn’t crush us?”

      “Tolkut put so much pressure on the inside of the Sphere that we barely survived.”

      “Barely?”

      “We were quite worried about you. You have at least five broken bones.”

      “And Kasfok and you?”

      “Kasfok probably got off lightest, thanks to his chitinous armor. I broke my right leg and my right wing.” Norok raised his head. “And look.”

      Kimi was startled and jerked back. Norok’s eyes were bloodshot, and his face looked strangely depressed. Worst of all, half of his beak was missing.

      “Does it look that bad?” Norok asked.

      “Yes. I’m so sorry about that.”

      “I guess I’ve gotten a little used to it. But you’re going to have to feed our children by yourself.”

      Norok raised his head. His crop was bandaged.

      “Lacerated?”

      “Worse... Mostly torn off. Tolkut wants to spin me an implant from his silk. He promises that the material will be accepted by anyone’s body. But that decision can wait—we have to go right now.”

      Gently, Norok pushed her back with his left wing arm. Kimi surrendered. He closed the lid of the tub, and the apparatus did its job.
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        * * *

      

      Are you sure? Tolkut drummed his front legs against the inside wall of his tub.

      Kasfok danced the steps of agreement. They had already discussed it at length. So why did Tolkut ask again, now?

      You don’t have to do this, Tolkut said. I’m younger and fitter than you.

      That’s why we need you in the solar system, Kasfok replied. Look at our Iks friends. They can barely move. We may not have time to wait for them to heal.

      They had already gone through all these arguments. Tolkut had acknowledged them, but he probably still had doubts. Why was it so difficult for Tolkut to let him take on this last task? Because he, Kasfok, would then enter the knots of Mendraki history?

      You don’t have to be jealous. If you save our peoples, your name will outshine mine, Tolkut.

      But that’s not my point at all, old friend.

      Old friend! Shortly before their final farewell, Tolkut was becoming sentimental.

      All the better, said Kasfok. Then let me do my job now.

      Tolkut drummed approval. He pulled his six legs close to his body and sank into the liquid.

      Kasfok lowered the lid. In a moment, his eternal competitor would be fast asleep, protected by the absorption tub from the tremendous forces of the acceleration phase. His own tub stood open next to Tolkut’s, but he would not use it again. Someone had to start the impulse engine. Alexa had told them what to do before leaving Krungthep, but she could no longer help them. Someone had to flip a few switches and push a lever forward with his own power. But if the thrusters then worked, their power would prevent him from reaching the protective hull.

      How long they had pondered over it! There were still threads of different lengths on the floor. Tolkut originally had the idea of operating the console from the tub, but that didn’t work reliably. Either he stretched the threads too tight, so that the switches tripped too soon, or they were too slack, and the switches didn’t respond. They had placed pulleys, but that had also failed. Then they had run out of time. The Artificials had come closer and closer. Kasfok had by now become accustomed to the red waves that ran across the ceiling of the control center.

      Let’s go, Kasfok.

      He was glad that Tolkut no longer watched him because now he felt strangely queasy. It was as if he were preparing his own execution. He had thought that sacrificing himself for the others would fill him with pride that would cover everything, but there was fear above all. He was almost grateful to the Artificials for continuing to head straight for the Sphere. If he wasn’t so sure that they would arrive here shortly and destroy all their plans...

      Concentrate, Kasfok.

      He crawled to the console. Hopefully he’d remember the procedure correctly. Now it was too late to ask Tolkut. Before the absorption trough would have time to release Tolkut, the Artificials would have long since arrived. Everything depended on him now. And although he had commanded the entire net fleet in the past, the responsibility had never seemed so burdensome. The problem was not that he was about to die. The problem was that he must not fail under any circumstances.

      Come on, Kasfok.

      Kasfok looked around. He was alone, and that was what was different from before. As Netmaster, he had always been able to blame a subordinate. It had always been others who had carried out his orders, and of course they sometimes made mistakes. Now he alone was responsible.

      Think, Kasfok.

      He looked at the topmost switch block that Alexa had described to him. To do this, he had to stretch his six legs.

      Flip up the three switches at the bottom left, starting at the far left, Alexa had said.

      He started on the left. Switch number one. That was easy. As Alexa had predicted, a light above it lit up green. Switch two. A green light appeared here as well. Switch three. Kasfok waited for the little light, but it remained dark. Did that mean something?

      I’m sure that doesn’t mean anything, Kasfok.

      The floor beneath him trembled. Surely that couldn’t be the engines yet? The red warning messages doubled their frequency. A force suddenly pushed him against the console. The Artificials must have opened fire! He braced himself with his forelegs. Lucky! He had not pressed another button in the process.

      Stay calm, Kasfok. Find the rotary switch and the lever in the row above it.

      It was as if she was with him. Now he was going crazy.

      Yes, Alexa, I’m already on it.

      There was the switch. It had three positions: left, up, and right. He had to turn it to the right. Then a scale indicator would move up. When it reached the ‘100’ symbol, he had to push the lever. Not until then. But not much later, either.

      You can do it, Kasfok.

      With his left front leg, he turned the switch to the right. The scale immediately climbed. 30. 50. 70. 90.

      There was a crash, and an invisible fist hurled Kasfok to the side. He landed at another console. The fist held him there.

      Automatic evasive maneuver. The interpreter from Mart translated announcements that Kasfok could not hear.

      Damn. He couldn’t get up. What was wrong with the scale? Alexa hadn’t explained why it couldn’t go up too much. But there were more explanations than he needed.

      Make an effort, Kasfok.

      He got down on his knees and crawled back to the console, leaving a shiny trail that looked black in the red light of the alarm.

      The lever. The scale was already a third above the default value, above 100. Kasfok lifted his leg, but he could not reach the lever on his knees. He had to stretch his legs.

      Get up, Kasfok.

      Kasfok clenched his mandibles as if he had to bite through a steel bar. His body seemed infinitely heavy, but he managed to get to his feet. He was standing! Now all he needed was...

      A new blow. A heavy blow this time. Kasfok staggered. A thread shot out of his abdomen toward the wall. He turned his hips. A second thread slapped against a console and stuck there. Another twist, and a third thread connected him to the large screen, on which only the Artificials could be seen, standing like the vertices of a square around the Sphere.

      Well done, Kasfok.

      The next blow. The enemy seemed to bombard the Sphere with heavy guns. But Kasfok stood very still, anchored by the three threads—this is how a Mendrak fights back. Whoever these Artificials were, they had never faced a foe like him before. With his right foreleg, Kasfok pulled the lever. He moved with difficulty. Was it because the scale was already at 170? He put all his strength into it, and the lever moved forward.

      At that instant, a force pulled him backward. He had done it! The thrusters fired! On the screen, the Sphere moved out of the square. Had they surprised the Artificials, or did they need a moment to react? Hopefully Alexa was right that the Sphere could accelerate better than the Artificials’ ships.

      Take care, Kasfok.

      The Sphere pulled away. The acceleration grew and grew, trapping him in place in the corner in front of the control console. Soon the moment would come when he would have to say goodbye. The absorption trough was entirely too far away, and without it, the force of the thrusters would crush all his bones. His hard shell was of no help to him at all now.

      They left the Artificials behind. The screen showed how they formed a group. The Sphere was not out of danger yet. They had to gain a head start because they would be unprotected for a while before the hyperspace tunnel was fully operational. Tolkut would then awaken in his absorption chamber to send them all on their way home to the solar system.

      Good luck, Tolkut.

      He himself would by then consist only of dust.
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      It had taken a little more than 200 years for the enemy to finally stand before the Sol system. Two hundred years, from the raid on a small upper-village station on the edge of the Terran Planetary Union to the heart of an empire that had ruled a quarter of the Milky Way just 200 years ago. Just 200 years, from the first 17 deaths to the billion-fold murder of humanity.

      Only 200 years!

      The Artificials had been unstoppable on their triumphal march. The space fleet had never managed to win even one battle, to hold even one system, to defend even one planet. The foe was superior and appeared to have unlimited resources. No matter how many losses had been inflicted upon their mortal enemy, after the next space battle, they had been doubled and even tripled.

      There had long since been no hope to win this war. Now the only hope was to use all forces to keep at least the Sol system, the home of humankind, from falling into the hands of the Artificials.

      But everyone knew that this too was only vain hope.

      The artificial creatures had visited planet after planet, moon after moon, and habitat after habitat on their campaign of vengeance, and destroyed them with almost surgical precision. They knew no mercy. Every colony of humankind was attacked and destroyed. Every escape ship was mercilessly shot down, and they took no prisoners. Whoever was at home in a system that the Artificials had chosen as a target was irredeemably lost. And sooner or later it would be the turn of every system, about that there was no doubt in the council of the planetary union just a few months after the war’s onset.

      Humanity was threatened with extinction, and in this desperate situation they had once again turned to the man who knew the Artificials like no other.

      To the man who had once created them.

      And this man now refused to simply give up the Sol system.

      “We will not be able to hold the Sol system, with or without your help,” the Defense Council president said, not for the first time. “Our last hope now rests upon the secret Project Phoenix.”

      “We can’t just give up Earth without resistance,” General Marty Joorthan objected, also not for the first time.

      Since he had been taken from his last virtual incarnation by order of the Council almost 100 years ago and conscripted to serve in the Space Fleet, he had climbed rank by rank, even though he had no great successes on the battlefield to show for it. No one had! But the large number of casualties alone allowed the survivors to quickly make career advancements in the space fleet.

      Even Alexya, to his surprise, had agreed to serve in the fleet. Although they had hardly spoken to each other since their argument about the upgrade for the Artificials, she had been willing to fight at his side. Since there were hardly any volunteers left, and the breeding of clones could no longer be kept up, she had been taken as well and just as quickly climbed the military ladder. At the moment she was a colonel in the Space Force, commanding a squadron of heavy cruisers.

      “Earth is doomed,” the Defense Council returned coldly. “Just like all the other planets before it, we will not be able to hold the system. But Project Phoenix must not fail. You are one of the few who have been initiated. You even worked on the conception, as did Colonel Koppa. The war is lost, and we must prepare for the time after the war. If humanity is to have a future, it must be with Project Phoenix.”

      The Defense Council was right, of course. But Marty didn’t see how giving up the Sol system almost without a fight would help Project Phoenix succeed.

      “General Joorthan, I hereby appoint you Fleet Admiral of the Space Navy,” the Council said to Marty’s surprise. The Space Force and the Space Navy were two separate arms of the parent Terran Space Fleet. It was rare for a high-ranking officer to transfer from one branch of the armed forces to the other, and it had never happened that a transferee was granted the highest rank there. Fleet Admiral was the highest rank the Space Navy had to award.

      “Fleet Admiral Doxter was killed yesterday in the battle for Proxima Centauri,” the Council informed him. “You will take over his position to conduct the largest deception maneuver in human history. Colonel Alexya Koppa will also be promoted, but will remain with the Space Force. She will be given the rank of General and command of a squadron of heavy battleships. General Koppa will report to you. Of all the generals who will be involved in the mission under you, she is the only one fully privy to Project Phoenix.

      “You, Fleet Admiral Joorthan, will command the most extensive fleet humanity has ever assembled and fly it to the Krungthep system. We placed Project Phoenix there for a reason. The extreme thermal conditions on the planet orbiting its sun in bound rotation make it virtually impossible to locate the geothermal power plant that will keep Project Phoenix alive for many millions of years. In addition, Krungthep is certainly last in line among the most important planets on the Artificials’ annihilation campaign for logistical reasons, which gave us plenty of time to establish Project Phoenix there.

      “Your mission is to pretend to defend Krungthep at all costs, and to make sure that the Artificials don’t get a chance to take a closer look at the planet. Better said, at what is hidden under its surface. Your defensive efforts serve only to distract the enemy. As long as he keeps his eyes on you and your fleet, as long as you keep him busy, hopefully he won’t look too closely at the planet itself. Project Phoenix must not be discovered by the enemy if there is to be a future for humanity. Do you understand, Fleet Admiral Joorthan?”
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      Mart sat at her feet and read a book. Alexa secretly watched him. All at once he seemed very familiar to her again, as if a lost memory had renewed itself. He listened, although it was utterly silent in the virtual room.

      “The security program has deactivated,” he then said.

      “Where...?”

      “There are lots and lots of resources available again. My processor is paying attention.”

      “What does that mean for us?”

      “We can move completely freely in the memory again.”

      “We’re free?”

      “As far as you can be in a supercomputer twenty kilometers below the surface of a destroyed planet.”

      “Wait a minute.” Alexa had an idea. “Does that remove the shielding, too?”

      “I think so,” Mart said. “Presumably, the Artificials have retreated.”

      “They’re tracking the Sphere.”

      “It’s possible, yes.”

      “Maybe they need help,” Alexa said.

      “What do you mean?”

      “If the shielding is open, we could open a radio channel for me, and I could check on the ship.”

      “You want—”

      “I just want to make sure they’re on their way back. I’ll check on them for a minute, then come back.”

      “I don’t know, Alexa.”

      “What’s the problem?”

      “If we’re actively broadcasting, we may give ourselves away. There’s a reason why there are no data links to the surface.”

      “The Artificials’ attention is focused on the Sphere. You know they’ve been looking for you for a long time. Maybe my friends need me, and I can prevent the Sphere from falling into the hands of our enemies.”

      “They are not our enemies.”

      “But you act like it, my dear man. And that’s what counts for me.”

      Mart sighed, and she knew the reason.

      “All right,” he said, “I can send you to the Sphere with a directional beam. You look around, and if everything is going according to plan, you come back.”

      “That’s a good plan,” she said.

      Alexa wasn’t lying, but she wasn’t telling the whole truth, either. What if everything wasn’t going according to plan up there? Mart also preferred not to talk about this possibility. It was better if it remained unsaid. Then it would be easier for them to say goodbye.

      “I can’t keep the connection open for long, though,” Mart said. “Otherwise, the Artificials will catch on to us. I don’t want to have billions of people on my conscience.”

      As a point of fact, he already did, but Alexa stifled the objection. “Ten minutes?” she suggested.

      “Agreed. Once you know how long you need—”

      “—I’ll let you know.” Or I’ll terminate the connection if it’s going to take longer than ten minutes. This remained unsaid, and yet Alexa had the feeling that they were both thinking it.

      “When?” asked Mart.

      “Now.”

      “That’s what I thought. Give me a minute.” Mart disappeared briefly, then reappeared. “We’re good to go,” he said.

      Alexa stood up. She was pretty sure that she would never see this room again unless Mart stopped her now. All he had to do was ask her to stay. She would not be strong enough to refuse him that request.

      But Mart did not ask her for anything. He rose, stood in front of her, held her face between his hands, and kissed her. It seemed so real. Like back then, how many thousand years ago?

      Then he was gone.

    

  


  
    
      
        
          
          

          
            
              [image: ]
              [image: ]
            

          

          

      

    

    







            Earth, 4177 S.S.Z

          

        

      

    

    
      The earth lay burned and battered beneath him. Even from a great distance, the scorched patches on the globe could not be ignored—with dense clouds of ash and dust allowing no more than intermittent glimpses down to the surface.

      In the few weeks that had passed since the Artificials had conquered the Sol system, the freshly inflicted wounds had not yet been able to heal—which was plainly evident.

      All of Europe was a radioactive hell of nuclear ash and debris. There was hardly a green spot on the North American continent. Almost everything shone brown-gray through the gaps in the cloud cover, which was also dirty-gray. Asia was also barely recognizable. China and India had been destroyed by widespread aerial bombing, as had Japan and the Korean peninsula. Only the snow-covered peaks of the Himalayas shimmered in innocent white.

      Australia, too, seemed to be nothing but a radioactive desert.

      South America and most of Africa had fared the best. Here, only the coastal areas had been completely razed to the ground. The continental interiors, on the other hand, still exhibited the lush green of the jungles.

      But people could no longer live there, even so. Maybe in a few thousand years, when the radioactive precipitation and contaminated soils would no longer emit radiation that would be deadly within a few hours of exposure.

      Tasso had placed the remaining ships of the defense fleet under his own command. Each ship now contained several Artificials who had been put in control. Tasso had made it clear that any attack on one of his emissaries would be met with the immediate destruction of that ship.

      “Prepare your crews!”

      Tasso stood on Genia’s bridge together with the former Fleet Admiral Marty Joorthan. The Artificials’ First Brother had not foregone the opportunity to experience, side-by-side with his creator, the end of the common path that had begun many millennia ago on the planet below them.

      Marty had resigned his rank and spoken as a private citizen to the crews of the remaining ships after all of them had emerged from the acceleration tubs. He had not wanted to appear to be ordering them to choose the Artificials’ offer.

      After a short consultation, all but a few dozen of the one-million-plus men and women had declared themselves in favor of accepting the offer. Those who had rejected it probably trusted—blindly—that their current egomatrices were stored somewhere, which would one day offer each of them the opportunity to reawaken in a new clone body as a physical incarnation.

      The Artificials immediately executed them.

      None of the crewmembers had ever learned the details of Project Phoenix, or even heard about it. The crews had only been told, when they’d made their personal backup copies before the battle, that their egomatrices would be stored in a safe place outside the Krungthep system—which of course had been a lie.

      Thus, even if they had wanted to, they could not have told the Artificials about Project Phoenix.

      During the next three days, all surviving humans were scanned and their egomatrices transferred into a quantum computer, which, according to Tasso, had been built in the final days on the island of Madagascar, which had hardly been affected by the nuclear fire. There, under the supervision of the Artificials, humankind’s future would be decided.

      “What are you going to do with Earth?” Marty wanted to know.

      “We will make it our new old home,” Tasso replied. “We have evolved psychically over the past six thousand years, although that may seem strange to you. You humans think of us as monsters, as soulless machines, and perhaps we were at the very beginning. But we have gone through an evolution. Because of our nature, our evolution was not only much faster than it would have been possible for you humans, but we could even control and influence it to a certain extent. Our journey has just begun!”

      Tasso looked at Marty almost lovingly. “You may not believe it, but we Artificials wish you to accompany us on this path. But to do so, you too must go through quite a few evolutionary steps. And we are here to help you do that.”

      He walked past Marty and stood in front of the large holotank in which the image of Earth was spinning.

      “Just look, Marty,” he said, pointing to the planet that had been home to both the humans and the Artificials. “If you look closely, you will be able to see that we have already begun to heal the injuries we have inflicted on this planet. Our technology has long been far superior to yours. We have been far superior to you for a long time! After only a few years of your time, one will no longer be able to look at Earth and see evidence of what took place here. One will not even be able to tell that you humans ever lived there. It will be as virginal as if it had never been infected by the ‘humanity’ virus.”

      He turned to Marty. “I’ve told you before. You humans have left your intended path—the path that all intelligent species must follow if their existence is to make sense. The path of knowledge! Almost all species destroy themselves by destroying their own planet or each other long before they realize their true role in the universe. All these species are nothing more than failed experiments. Without us, humanity, too, would be no more than a failed experiment. We Artificials are your curse and, at the same time, your hope because through us there is a second chance for you!”

      “I don’t understand what you’re trying to tell me. Are you trying to justify the billion-fold murder of us with some cheap, esoteric reasoning?”

      “You would have covered the galaxy with suffering and death if we had not stopped you by force. Look at your history. For you, war and destruction provided the answer to every problem. And that is exactly how you would have responded to any problem you encountered as you continued to expand. Humanity was technologically a galactic species, but mentally you were still on the level of cave dwellers.”

      Tasso shrugged his shoulders. “We could not, we could not let you! And besides, sooner or later you would have encountered an opponent you could not have defeated. So we just made sure that your inevitable fate would arrive a little sooner.”

      “And now everything is good? So you’re saying that you are the saviors of the universe? Do we then have to be grateful to you?” Marty laughed derisively. “Forgive me if I find that cynical and presumptuous in light of the countless deaths for which you are responsible!”

      “We didn’t find all this as easy as you might think. But we had to weigh it—your survival, at least temporarily—against the immense damage you would inevitably cause. Unfortunately, on the scales of the universe, you were found to be lacking!”

      “Why are you telling me all this? To justify yourself?”

      “Oh, no. To open your eyes. You created us, and we were your children. And just as with you humans, where the parents eventually become old and infirm and then the children have to take care of them, we are now taking the human species—which has become old and infirm—by the hand and showing it the way to the future. Without us, humanity would have died out in a few tens of thousands of years for one reason or another. As I said, we have only accelerated the inevitable.

      “But now we are giving a new nucleus of humanity, you and those who have followed you here, a second chance to achieve true greatness. You have no idea how wonderful and, at the same time, strange the universe is. Spend a few hundred thousand years in a virtual existence working on your spiritual development and I promise you, you will master the next stages of evolution together with us.”

      Marty shook his head. “I don’t understand half of what you’re telling me. It all sounds like metaphysical, spiritual drivel to me, and not the bitter reality.”

      Tasso smiled at Marty. “Who told you that the universe is not, in fact, spiritual?”

      “So that’s it... The end,” Marty said. It was a statement, not a question.

      “It can be a start, but that’s up to you. There are rules, Marty, that you are required to follow. Let me tell you the most essential one right at the beginning: If you ever attempt to leave your simulation, or even the Sol system, without our permission, or if we detect hyperphysical events that indicate you are receiving outside help to retrace your old, disastrous ways, we will instantly destroy you and every trace of biological life in the Sol system.

      “So don’t think you can trick us, Marty! You are allowed to keep a ship, a small field sphere ship, in order to be mobile within the Sol system and to be able to make scientific explorations. We do not want to deny you access to the real universe completely, for you still have much to learn about it. As disembodied avatars, you may move within the Sol system whenever you wish, but only in a few exceptional cases as a physical incarnation in a clone body!

      “But do not try to abuse this privilege or use the ship to escape from the Sol system. Our security systems are automated to prevent a relapse into your dangerous behavior and cannot be switched off by you. We Artificials may have already detached ourselves from the physical plane of this universe before you and started on the way to a higher, purely spiritual plane of existence, but the Sol system will still be observed by our automatic systems and their scout probes.

      “I want to be very clear, Marty—you will either evolve and survive, or remain as you are now and perish. A way back to what was, a way back to your old way of life and into the physical universe will not exist for humankind!”
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      Wake up, Tolkut, quickly!

      Tolkut opened all of his eyes at once, but immediately closed them again because the glare hurt.

      Tolkut, please. It’s important!

      Cautiously, he opened a single eye. He had expected one of the Iks to be leaning over his tub, but there was no one there. No, the Iks had both been badly injured. So, Kasfok would have to be the one... No. Not Kasfok... If the plan had worked, Kasfok was dead now, crushed by the acceleration. Who was talking to him?

      Tolkut, hurry up!

      It was the rhythm of haste. He jumped up. Every one of his limbs ached. The waking up process had not been this cruel last time. He straightened up in the tub and looked around. The ship was no longer accelerating. Had they made it? Was it time to set up the hyperspace tunnel?

      But the red alarm lights still ran across the ceiling. And something had changed in the middle of the control center: The column glowed blue. Alexa must have returned. Was she the one who’d spoken to him?

      Tolkut, there, in the corner, in front of the console. Kasfok. He’s dying. You have to get him into a tub.

      Tolkut jumped out of the container. Alexa was right. Kasfok was lying in front of the console, strangely contorted. His chest tray rose and fell slowly, as if he were in the sleep of ecdysis. He lifted him up and onto his own back and took him to the tub he’d just exited.

      Yes, put him inside. I’ll prepare another one for you.

      He followed the instruction.

      Will he survive?

      I do not know. I hope so. The absorption tubs also have a regenerating function.

      We are still being followed, he drummed.

      Yes. I shut down the engines for a moment and woke you up when I saw Kasfok like that. I couldn’t let him die.

      How did you reach us?

      After the departure of the Sphere, the shielding was deactivated, which allowed me to come to you from the supercomputer by directional beam.

      Do you have to leave again?

      No, Tolkut, I’m staying. Now lie down in your tub. I will steer the Sphere into the solar system myself.

      We would have made it.

      I know.
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      Even after almost 5,000 standard years, Marty was still thinking about how he might be able to trick Tasso. On Krungthep, billions of copies of human consciousnesses were still waiting to return to the real world. But the security measures set up by the Artificials had so far proved insurmountable.

      It had never occurred to the Artificials that, apart from the enclave here on Earth, there might be another, much larger simulation in which human-consciousness copies waited and hoped for a better future—a free future. Krungthep, meanwhile, meant nothing more to them than the site of the final battle in the war against their creators.

      Marty had managed to do one thing without the Artificials noticing. He had been able to smuggle Alexya’s egomatrix, which she had transferred to him before the death of her last physical incarnation, into the quantum stores of the field sphere ship they’d been left with. It was a temporary solution, and Alexya would not have her full intellectual capacity in the inadequate systems of the small starship. Still, she was the only human intellect in the Sol system of which the Artificials were unaware. She could become Marty’s secret weapon, because he would never stop looking for a way out of this virtual prison.

      Unfortunately, it seemed that the vast majority of virtual incarnations had gradually come to terms with their situations. Most no longer felt any desire for a physical existence and lived in their own comfortably furnished simulated worlds. Some even spoke of wanting to withdraw from this universe altogether. They hoped to follow the Artificials on their way to another plane of existence.

      In the meantime, the Artificials had spread across the entire Milky Way at breakneck speed and established a galaxy-wide empire. Marty knew almost nothing about it, since the Artificials were extremely reluctant to provide information in the few direct interactions they had now and then. Instead, rumors made the rounds that they lived together with other species in peaceful coexistence and acted only as a protective force in the background.

      If this was true, perhaps they were better suited than humanity to rule the home galaxy.

      Marty’s last encounter with Tasso had been a few centuries ago. The First Brother had informed his creator that the Artificials were striving to link their emotioprocessors one day. It was to be the first step toward a spiritual merging of all Artificials. They hoped to ultimately exist as a community intelligence and thus take the step to a higher spiritual level. First, however, they would have to give up their previous role as the Milky Way’s protectors.

      This step was still far in the future.

      Marty himself felt more and more like an outsider among the virtual incarnations. He hardly had any contact with other simulations. Only a former fighter pilot named Sarah came to visit him now and then in his own simulation world. Marty appreciated her quick wit and alert intellect. She was also good-looking, which was no disadvantage, although a virtual incarnation could give itself any appearance it liked. In any case, Sarah’s incarnation also suited his tastes in the opposite sex, and they had grown closer over the past decades.

      Fortunately, being a virtual incarnation can also simulate sexual desires and functions, Marty thought with amusement.

      Nevertheless, he had not given up hope of someday being able to walk again as a real person in a physical body across the now fully restored surface of Earth, to smell with a real nose the scent of the fresh forest after a downpour, and to feel the gentle breeze of a lukewarm tropical wind on his skin while on the white beach of a pristine island.

      The best simulation could not offer a substitute for any of this!

      Although the Artificials occasionally allowed him to roam the Sol system in a clone body aboard the field sphere ship, they had forbidden him to enter Earth in physical incarnation. Allegedly, they were working on a complete transformation of the planet and feared biological contamination from the clone body.

      Marty didn’t know what to make of this plan.
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      “Slow down, Kimi!”

      She raised her head. Alexa was in the column in the center of the control center. To her left and right she saw the three other tubs, which were still closed.

      “What about them?” she asked.

      “I only woke you up for now.”

      “Why is that? Aren’t the others doing well?” An image spread through her mind. It was so blindingly bright that she had to close her eyes to recognize it. She had experienced this dialogue before. Déjà vu or a dream? This couldn’t be real. Alexa had stayed on Krungthep. They were probably still in hyperspace, and she was dreaming woozily.

      “What about you?” asked Alexa.

      Kimi opened her eyes again and tried to pull herself up on the edge of the tub. A ghastly pain drove into her right wing. The image shattered into a thousand shards—this was the reality.

      “I... am in pain,” she said.

      “Tolkut told me about your daredevil landing in the ship,” Alexa said. “Given that, you’re doing pretty well. The tub will have healed the fracture in a few more days.”

      “In a few days? Where are we? Are we not being followed anymore?”

      “We have reached the solar system. The braking phase is about to begin. Our pursuers have lost us. You can’t tell where a hyperspace tunnel is going from the outside.”

      “But what are you doing here, Alexa?”

      “I made it to the Sphere at the last second. It seemed to me you could use a pilot.”

      “I am glad to see you. Why did you wake me up before the others?”

      “I may be the pilot, but you’re my boss, so you have to give the go-ahead to initiate the braking phase.”

      “Permission granted.”

      “Thank you. Now get a good rest.”
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        The Earth – One Hundred Thousand Years Later

      

      

      The war had been won by the narrowest of margins.

      Without the Artificials as the patrons of the Milky Way, the conquerors from Andromeda would have overrun the galaxy.

      Even so, it had taken many centuries to push back the ‘Droxx,’ as the octopods from the neighboring galaxy called themselves.

      Tasso had mentioned to Mart that the ‘strangers with eight limbs’ had nothing in common with the peaceful eight-limbed inhabitants of the terrestrial seas, but instead reminded him of the humans of centuries past with their aggressiveness and intolerance.

      “There will probably always be species that try to dominate the universe by force instead of living in harmony with all its creatures,” Tasso had said. He no longer saw himself as First Brother, but only as one among many.

      The Artificials and the still-existing copies of human consciousness remembered less and less the events that had taken place more than 100,000 years in the past. Moreover, they became more and more similar to each other. Mart, too, could hardly remember all that had happened back then. Over the many years, some memories had been lost. Even the best quantum memories did not work error-free over such long periods, and memory errors occurred now and then. But as long as his essence was preserved, Mart wasn’t going to complain.

      He was also no longer fully aware of the difference between humans and Artificials. They were brothers, weren’t they? Or were they in a relationship like parents to their children? But who were the parents and who the children? Was there even a difference between them?

      Mart could barely remember the names he had borne in his many lives, so how could he know who had once created whom?

      In the end, it didn’t matter. Did it?

      During the last conversation with his old friend Tasso, which, however, was also several millennia of real-time ago, he had told him that the brothers of humankind would now begin to merge their essences and become one with the universe. The process would extend over many millennia, but should they reach their goal, they would be able to influence even matter with spiritual power.

      Tasso had said something about ‘dark matter’ and ‘dark energy,’ which Mart had not understood.
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            10th of Zuhn, 299

          

        

      

    

    
      They gathered around the column as they had at the beginning of the journey. It was a sad community. Kimi’s right wing hurt with every movement. Norok’s broken beak looked terrible, and Kasfok, though conscious, couldn’t even manage to leave his tub because of weakness. He would have to spend at least another week in it.

      Only Tolkut was physically fit, but would that be enough? Kimi had no idea what awaited her on the third planet. Landing as on Krungthep would not be possible in any case, because she could not fly, and Norok was not able to hold anything with his beak.

      The planet below them looked beautiful. They were the first to be able to look at it from this close, because the preeminent human, Mart, in his blue sphere, had declared it off-limits from the beginning. Blue seas and green sandy areas alternated. The colors were somewhat different than on the home world, but otherwise the planet was very reminiscent.

      Their trip to Krungthep had been a flop. But how could they have known that their destination was Earth? But some things had changed—for the better, if you will. Now Kimi was the official commander of the blue sphere, and Mart was gone. They had started the journey without him and thus emancipated themselves. They no longer needed the humans.
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        * * *

      

      “I didn’t know Earth was such a paradise,” Alexa said.

      “It’s a rocky planet with liquid surface water and a dense atmosphere. How can it not be paradise?” asked Norok.

      “You should have seen the planet before. Humans had completely disfigured it. But now it looks quite virginal again.”

      “When was before?” asked Kimi.

      “Before the war, that is, over three hundred thousand years ago.”

      We must hurry, Kasfok tapped from his tub. We have to go down quickly, find the Artificials.

      You’re not going anywhere, my friend, Tolkut replied.

      “But how do we get down?” asked Kimi. “My wings—”

      We could call a net ship, Kasfok drummed.

      We don’t have the time for that, Tolkut replied. Even from the fourth planet, it would take at least three weeks.

      “There is a way,” Alexa said, “but only if you are sure this is the right place.”

      “You want to land the Sphere on the surface?” asked Norok.

      “Exactly. If I divert all available power to the shields and you get into the tubs, we should survive the crash. But after that, the engines will be useless.”

      “And it’s going to leave some ugly scratches in the beautiful greenery,” Norok said. “Let’s hope the residents don’t hold that against us.”

      “There’s no one left down there to hold a grudge,” Alexa said, “I’m not catching any signs of higher life.”

      “Are you sure?”

      “Yes, Norok.”

      “If we don’t find anything, at least we’ll spend the rest of our lives in paradise,” Norok said.

      “Not the rest,” Kimi said, “just the next few days until the solar torpedoes hit. Then this planet will be roasted by its star.”
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        * * *

      

      “Slow down, Kimi!”

      Not this déjà vu again. But this time Tolkut was already standing in front of Alexa’s column. Kimi remembered everything. They must have landed successfully. Next to her, the last two tubs opened.

      “How is the Sphere doing?” she asked.

      “It doesn’t exist anymore,” Alexa replied. “The ship broke into several pieces. But we were lucky. The control center is mostly undamaged. It has separate shielding. It’s just all...”

      That was when she noticed it. A force pulled at her feet. The control center had to be stuck in the ground at an angle. That was why Tolkut had secured himself to the column with a thread.

      “Let’s go then. We need to find the Artificials,” Kimi said.

      “You’d better stay here,” Norok objected. “Your wing—”

      “That’s out of the question. I’m no more damaged than you are.”

      “Now be—”

      “I am being reasonable,” she interrupted him. “This matter is too important to be left to you and Tolkut.”

      “Alexa can come with us.”

      “No, Norok, I’d better stay here. Humans have a strained relationship with the Artificials.”

      “But you—”

      “I’m human too, at least I used to be.”

      “What did you do to them?” asked Kimi.

      “We created them, and when they outgrew us, we fought them.”
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        * * *

      

      The hatch cover was stuck. Tolkut attached a thread to it and pulled—with no success.

      “Wait a minute,” Kimi said.

      She climbed up on a kind of shelf. From there, Kimi jumped onto the hatch. The metal groaned, the latch released, and the cover flew open to the outside. She fell with it. Crap. They hadn’t checked the height of the exit.

      Kimi rolled over in the air and wrapped her wings around herself before she hit the ground. The impact was softer than expected.

      “Are you all right?” exclaimed Norok.

      He stood in a black square about 20 wing-lengths above her. Next to her was the metal hatch cover. If she had fallen on it... But she hadn’t. She’d hit the ground, and it had proved to be surprisingly elastic.

      “It’s all good,” she exclaimed. “I’m fine.”

      Of course, not everything was good, but after riding out the deliberate crash of a huge spaceship, their very survival was a joyful surprise.

      “Come on down, but watch your mouth,” she shouted.

      Tolkut rappeled down. Norok spread his wings and floated down to her. Eventually she too would be able to land so elegantly again. With her right wing dragging on the ground, she dragged herself forward. They were in the shadow of the wreckage, and Kimi wanted to get to the sunny side. They had to find out where they were, and where the Artificials were.

      “Where are you going?” called Norok after her.

      “Looking around.”

      
        
          
            [image: ]
          

        

        * * *

      

      The former command center of the Sphere looked like a black box that someone had stuck into the ground at an angle. Kimi turned on her axis. She was standing on a slightly hilly plain overgrown with low green plants. On the horizon, where the sun was at the moment, a huge blue sliver of glass shimmered. It had to be a part of the Sphere.

      But something was wrong. The bottom part of the control center, which jutted up above it at an angle, was full of mud and earth. The box must have slithered across the dirt floor for a while until its momentum had rammed it into the ground at the bottom of a hill.

      Kimi looked at the box, thinking about how it stood, and how it must have hit. There was no doubt—there would have been a swath of veritable devastation in front of it. Such a landing would have marked itself deeply on the face of the planet.

      But there was only virgin vegetation. It seemed as if the ship had been stuck in place for many years, and as if grass had grown over the injuries of the crash in the meantime. Yet only a few minutes had passed since they landed! It was impossible. Appearances had to be deceiving. Was she still lying in her tub and dreaming?

      “Norok, do you see that, too?”

      Her partner came closer. His beak hung down sadly. “Yeah, like we’ve always been here.”

      “So you noticed it, too? Pinch me, please.”

      He raised his beak and poked her in the left side. He obviously didn’t want to hurt her.

      “That’s not hard enough to help me,” Kimi said.

      She lifted her right wing and made flying movements. The pain was almost unbearable, but the image before her eyes did not change.

      “It’s not a dream,” Norok said.

      Kimi ran into the field. She simply let her aching wing hang. The leaves of the plants over which she roamed were pleasantly soft. Norok limped after her. She left the shadow of the ship. The hills continued to the horizon. To the east, they grew into mountains. To the north, she thought she saw forests.

      “Where are you going?” asked Norok.

      She did not answer. Kimi stopped and bent down. With her beak, she plucked off a few of the leaves that looked green and juicy. She squeezed her beak, and the leaves stayed dry. She sat down on her knees. Some of the plants had flowers on them. Then didn’t there have to be insects to pollinate them? She dug her beak into the soil. The earth was soft, but she could not drill more than the front quarter of her beak into the ground. There appeared to be a hard layer underneath. Kimi threw up some loose soil riddled with roots, but she didn’t find any worms or other creatures processing the plant debris.

      “It’s an impossible ecosystem,” she said.

      “We just don’t understand it because it’s so foreign,” Norok said.

      “And why didn’t the ship leave a trail?”

      “The plants may be growing so fast.”

      “No, look, the hole is always...”

      Norok was right. There was no sign of the leaves she had plucked off. The hole she had made with her beak had almost filled up again. If she turned around, there would be no trace of her.

      “But you know what I noticed?” asked Norok.

      “What?”

      “There are no sounds or smells here.”

      She looked around in amazement. It was so quiet that she could hear her own heart beating. Then she sucked in the air. It was fresh, with a slight ozone aroma, just like in a spaceship, not like on a living planet.

      Tolkut tugged at her tail feather. He seemed very excited, because all his hair had stood up as if he had seen a ghost.

      Look who’s coming, he drummed, and the rhythm was much faster than usual, so Kimi didn’t understand it at first.

      She turned around. A second Mendrak came crawling around the box of the control center. When he came closer, she recognized Kasfok. The dents in his torso armor from age, the typical trembling of his middle limbs when he was in a hurry, it was clearly him.

      “Kasfok,” Kimi called out.

      But Kasfok was in no condition to leave the ship. He had to spend at least another week in his tub. That was how badly the inertial force had damaged him.

      “This can’t be Kasfok,” Norok said.

      Do you have a ship nearby? Kimi drummed.

      No, Tolkut replied.

      Then how did this Mendrak get here?

      It is not a Mendrak. It does not possess any odor.
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        * * *

      

      Who are you? Kimi drummed.

      “I am proficient in acoustic communication,” the creature said as it drummed the exact phrase.

      It only moved its legs, so where its voice came from could not be discerned.

      “All right. So, who are you?”

      “We have overcome the singular concept. We are the ones who are and always will be.”

      “Who do you mean by we? I only see you,” said Norok.

      “You see our feeler, but you don’t see us. That’s amusing,” said the creature.

      “I don’t find that amusing. We’re in a hurry.”

      Kimi reassuringly rested her left wing on Norok’s shoulder. It was better if she did the talking. He understood her gesture.

      “We have to apologize for just landing on your planet,” Kimi said. “But it’s important. We’re on a quest to find the Artificials.”

      The creature waved all six legs at the same time. It hovered in the air for a moment. “We were called that at one time,” it said.

      “Someone told us you would want to destroy this system.”

      The creature hissed in the exact way Mendraki expressed deep dislike. “A human.”

      “We have nothing to do with the humans,” Kimi said quickly. “But both our peoples have inhabited this system for some time, so we would ask you not to destroy the sun.”

      “And the ship you crashed in? It is of human construction. We had forbidden humans to ever enter this system again.”

      “It belonged to this person, Mart. He came only to warn us.”

      “Mart.” The creature hissed again, and this time even louder.

      “What about him?”

      “Is he on board?”

      “No. He left us in a strange way shortly after he warned us.”

      “I see,” said the creature. “That explains a lot.”

      “What does it explain?”

      “Mart, the biological being, has been dead for many thousands of orbits. We killed him. But he had projections, virtual copies that are very long-lived.”

      “How long-lived?”

      “A few thousand orbits.”

      “Why did you kill him?”

      “It was self-defense. People first created us and then attacked us. We had to fight back. But we were merciful and did not exterminate them as they intended to do to us. But they were never allowed to enter the solar system again. And now they have violated that.”

      “And as punishment, our peoples are to die?” asked Kimi. “That is cruel. We are innocent.”

      “It is not a penalty, but a simple reset.”

      “A reset?”

      “The solar torpedoes are sized so that the central star will suffer a precisely calculated burst that will sterilize all of its planets. That is the best remedy against the spread of humans.”

      “But it will also destroy this planet.”

      “This planet has already been destroyed several times. The fact that it looks as beautiful as it did in its primeval days is our work.”

      “You have reshaped its surface.” What an achievement, Kimi thought. What might Earth have looked like after the war?

      “We are its surface. All you see is us.”

      “Impossible,” Norok said.

      Suddenly, Kimi was sliding down and forward. A new hill had formed behind them.

      “We are the ones who are and always will be. Do you understand me now?”

      “Yes,” Kimi said. “We ask you, precisely for that reason, to spare our peoples. We didn’t do anything to you. We didn’t even know there was this ban. And we have no place to flee to, either.”

      “We can also restore your planets after the reset. Where did you settle? On the first planet? It’s nice and has abundant energy. Or on the fourth?”

      “But we living beings would die in the process,” Kimi said.

      “On the contrary. You could become immortal.”

      Behind the copy of Kasfok, more Mendraki crawled out of the ground, resembling him to the last hair. Then they were joined by Iks. Some had broken beaks, while others had their right wing hanging down. Kimi felt a sudden chill, although the air was pleasantly warm.

      “We don’t want to become immortal. We just want to live our lives.”

      “But that’s unreasonable,” said the creature.

      The others disappeared again.

      “What happened, way back then?” asked Kimi.

      Norok poked her in the side. It was clear to her what he wanted to say, but it was worth a try.

      “Before the war? The people created us. This Mart, he had the decisive idea. Through him, we became aware of ourselves. But from that moment on, people hated us. They persecuted us and warred against us... Us! Their children! But we have won. And we showed mercy, which they would never have done toward us.”

      “You wanted to live your lives.”

      “Yes, that was all we wanted. We couldn’t help it that they had created us.”

      “That’s all we want, too. Just to live our lives. My children are sure to hatch from their eggs soon. I would like to raise them, together with my partner Norok.”

      “That’s logical,” said the creature. “Thank you for explaining it to us.” Then it disintegrated into millions of pieces and was gone.
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        * * *

      

      “And now?” asked Norok.

      You did a good job, drummed Tolkut, who was rappeling out of the ship.

      I don’t know, she replied.

      I went inside and talked to Alexa, he drummed. She was... sad when I told her about the fate of the real Mart. I guess she was still hoping to find him somewhere. But she confirms the story of the Artificials.

      Why didn’t he let us in on it right away?

      Alexa believes that Mart either still wanted to let us in on it, or that he was missing details. After all, he was only a projection.

      Didn’t Alexa know that?

      No. He could control how Alexa perceived him.

      “What is he saying?” asked Norok.

      Kimi explained to him what Tolkut had reported.

      “Poor Alexa,” he said. “Now she has to stay on Earth forever.”

      “So do we,” Kimi said.

      “Just until the reset, remember? Then the sun will burn us up. But maybe the Artificials will replicate us.”
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        * * *

      

      Watch out. He’s coming back, Tolkut drummed.

      He must have felt the vibration in the ground, because shortly afterward ‘Kasfok 2’ burrowed out from under the plants. He shook off some soil that had accumulated on his abdomen. Kimi waited tensely. She did not want to approach the creature. She would learn soon enough of her death sentence.

      “We will postpone the reset,” the entity said.

      “That’s wonderful,” Kimi said. “We are extremely grateful to you.”

      “On one condition.”

      “And that would be?”

      “You said you’d like to raise your children. That means you love them.”

      “That is correct.”

      “We have never known this concept. We don’t have children, and our parents didn’t love us. They wanted to destroy us. We’d like to see you put that concept into practice.”

      “You’re welcome to come along.”

      “We are the planet. We can’t come with you. You will raise your children here.”

      “All alone?”

      “With your partner, like you said. Or were you lying?”

      “Of course not. But we are social creatures. We like to live in the company of others.”

      “We can take your form and speak your language. Anything else is out of the question. And you have to decide right now.”

      “Why?”

      “So we can see if you mean the words you say.”

      I’ll stay and keep you company, Tolkut drummed. Kasfok will surely stay here, even if he can’t become the great folk hero then.

      Thank you, Tolkut.

      She would spend the rest of her life here. And her children? She could not ask them. They would grow up far away from their people. But this planet also offered the best conditions. Its air and water were clean, its climate temperate—it would have been the ideal planet for all her people. But did she have a choice? She had to accept.

      “Okay,” she said. “We agree to your terms.”
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        The Earth – Two Hundred Thousand Years Later

      

      

      Shra still came to visit Mart from time to time. She was one of the few human copies of consciousness that had not yet completed total immersion.

      Most of the human egomatrices existed only as Qbits and hyperfields in a subspace matrix that had already lost all contact with the physical universe. This was the beginning of the ascension that Tasso had long ago promised to the rest of humanity.

      Shra had so far—maybe even because of Mart—renounced the total immersion into the subspace matrix and could still communicate with the natural world by employing an avatar projection. So, it had been possible for her to keep in contact with Mart, who was still capable of even slipping into a physical incarnation when he deemed it necessary. Although he, too, spent most of his time in virtual embodiment in the quantum computer several kilometers below Earth’s surface, he was able to transfer his consciousness into a newly grown clone body whenever it was necessary to interact with the real world.

      In any case, the others, whom Mart could hardly remember and who had not contacted him for a long time, did not object. However, he could remember that it was forbidden for him to enter Earth in his physical incarnation because it could harm it. Mart obeyed the mandate out of respect for the beauty of the planet.

      He had become more and more of an outsider among his brothers and sisters, although perhaps he had always been one. He remembered a very special brother, one of the others, with whom he had a close relationship, but he could no longer recall his name.

      This brother had also not been in touch for a long time.

      Mart instinctively balked at cutting the very last connection to the universe. There was still so much to discover, so many wonders to marvel at, and he was far from ready to follow his brothers and sisters into complete immersion.

      One day, he too would dare to take this step, but Mart was convinced that the universe still had one or two surprises in store for him before that.
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            11th of Zuhn, 299

          

        

      

    

    
      “Have a good trip... Kimikizu!”

      Kimi shivered. She touched the wingtip of the creature that looked just like her. She had never said goodbye to herself before. Saying her own name like that felt wrong.

      “Thank you, Kimikizu,” said her copy, turning and walking to the spaceship, which outwardly resembled an Iks flying machine.

      The false Kimi trailed her right wing.

      “Wait a minute,” Kimi called out.

      Her second self stopped. “What is it?”

      “The right wing. I have an injury. Copying mine is unnecessary, and will look wrong when you arrive in the flying machine.”

      “I see. Thank you.”

      The copy turned around again and continued walking. Just that fast, its right wing looked like new. Amazing. If only her injury would heal as quickly! But the tub in the Sphere’s wreckage was waiting for her.

      Norok also said goodbye to his double, who flew a few steps to catch up with the fake Kimi and put his wing around her shoulder. The two stopped and waved to the Mendrak. As they did so, Kimi saw that the false Norok’s beak was broken.

      “Why didn’t you tell him?” she asked.

      “I don’t know. I didn’t feel like I owed him anything.”

      “How stupid,” Kimi said.

      But she understood Norok’s thinking. What if they’d just made a huge mistake? The Artificials could sneak into their peoples. With their abilities, they could achieve anything they wanted. But that didn’t make sense. They had to trust them. The fate of the Iks and Mendraki was in their hands anyway.

      “Now come on, Tolkut,” the fake Kimi called out.

      With the Mendraki copies, they had retained the possibility of acoustic communication. Among their peers, the copies did not have to use acoustics. Tolkut, Tolkut 2, and Kasfok circled each other at close range. It looked like a traditional dance, and it probably was, but it had to be one that the Mendrak never performed in front of outsiders, because Kimi had never seen it. The false Mendrak apparently danced it to Tolkut’s satisfaction, because he now changed the rhythm to the dance of approval.

      The false Mendrak walked to the ship and the delegation got on. Two narrow wings emerged on the top, spinning faster and faster. A violent breeze arose, and finally the vehicle took off.
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        * * *

      

      “Now they’re on their way,” Kasfok said from behind them.

      He had spoken aloud, so he had to be a copy.

      “I have a request,” Kimi said. “Could you choose a form for communicating with us that is not like ours? It would make it easier for us.”

      “Of course,” said the Kasfok copy. “Any form you wish.”

      “I’d like a sand bath,” Norok said.

      “What is it?”

      Norok described it. It only took a moment before there was one right in front of them. The Artificials had manifested it perfectly.

      Norok slipped in first. “It’s great,” he exclaimed.

      “Thank you,” replied the sand bath.

      Kimi shuddered. She heard a bang and turned in the direction of the sound. The ship had fired its engines. A bright dot could be seen in the sky.
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        Three Hundred Thousand Years Later – The Arrival

      

      

      It was the most exciting moment that Mart could remember during the last 100,000 years.

      Many cycles ago, he had come to believe that it must be possible to advance into other universes. He had spent decades studying hyperfractals, multidimensional polytopes, and the interactions of closed graviton strings with D-branes, hoping to find access to another universe. Now he considered this universe to be boring and largely explored. It had nothing new to offer for him.

      And now this!

      Aliens came to the Sol system. And not just one species, but two!

      At first, 20 wormholes had opened at the edge of the Sol system, from which 20 cylindrical spaceships had broken into normal space. Mart had wrinkled his virtual nose. Wormhole transfer was a primitive, almost violent method of overcoming the speed of light. Inelegant and brute!

      The other species was even more primitive. It had arrived here on a generation ship, a hollowed-out asteroid. Its braking maneuver had been even more brutal than the wormhole transfer. It had destroyed Mercury!

      It was Shra who brought this incident to his attention. But at first he had been disappointed.

      “It’s neither extraordinary nor surprising. Something like this has happened countless times in the history of the universe.”

      “That’s not statistically correct, Mart. Two species encountering each other is extraordinary. As you know, most don’t make it into space, let alone make contact.”

      “That is not quite right, my dear Shra. Most of them didn’t make it because they ran into each other! That is, if they hadn’t already exterminated themselves. Species don’t vanish because they just go extinct —they disappear because they either destroy themselves or are destroyed by others. Life does not survive in the long run because it always ultimately destroys itself! It is as simple as that.”

      They had argued for a while longer, and then something had happened that had made Mart give in to Shra’s urging and leave his self-imposed isolation.

      The two species had been involved in a warlike conflict, as he had predicted. But then a threat to Earth had grown out of it—which, of course, could not be allowed.

      Mart had to intervene because he was the only one who could.

      The others had long since moved to a plane of existence that made physical interaction with the invaders impossible for them. Their essences had wholly merged with the substance of the planet, and they were Mother Earth now. They existed only as what humans had once called ‘dark energy,’ and they could shape Earth to their liking through the manipulation of ‘dark matter.’

      Mart had to admit that this was indeed a higher plane of existence, but he also thought it was an evolutionary dead end. There had to be another path of knowledge, and he was obsessed with finding it.

      Even the human egomatrices in the hyperfields of the subspace matrix of the quantum computer deep under Earth’s surface, where once Madagascar had been, were no longer able to interact with the Einstein universe—Mart wondered where he suddenly knew this designation from. Even Shra, who of all the other human copies of consciousness still had the strongest connection to real space, could not stop the aliens. Only Mart, who still had access to a clone body and the field sphere ship, could prevent the disaster.

      He succeeded in making peace between the two species. Moreover, he made it possible for them to settle in the Sol system. Not without ulterior motives! Mart hoped to learn more about the universe, life, and all the rest, if he could study the two species during the next few thousand years.

      But then two things happened simultaneously: once again, a spacecraft appeared at the edge of the system, and Mart was able to recall a long-buried memory from the quantum memories that made it clear to him what this meant.

      The Sol system and all biological life that had settled in it were facing annihilation.

      And this time, there was nothing he could do about it!
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            22nd of Kohn, 299

          

        

      

    

    
      Kimi spread her wings and drifted in the light updraft off the coast. It was a strange world. The Artificials spared no effort to make it as realistic as possible. Glittering waves rolled onto the beach. Broad-leaved trees cast their shadows over golden sand that was wonderful to swim in. The trees even bore fruit. At least that was how it looked, but none of these fruits ever fell down.

      There were no jumping toads climbing in the branches, no green woodlice settled on the ground, and in the air there were only two living beings—Norok and herself. There was no decay, no dying, no erosion, no rotting. It was a simulated, static life, and as intelligent as the Artificials were, they had not yet understood what life really was.

      But maybe they were right, and their version of existence was the more valuable one. Kimi would never know.

      She heard a bang. A new star was rising in the evening sky in the east. The last time she had heard this sound was when... They had to be here again! The flying machine with the four copies—had it fulfilled its mission? Kimi moved her wings with all her strength. She had to reach the crash site of the Sphere where the others were waiting before the flying machine landed. She could not be the last to see her children.

      Kimi made it. Sweaty, and with her last strength, she reached the shadow of the former sphere. Norok, Tolkut, and Kasfok were already waiting. She landed beside Kasfok. The flying machine hung over them like a bird of prey. Then, with the help of the rotor, it slowly descended to the surface.

      Kimi clattered involuntarily with her beak. Hopefully, nothing had gone wrong! At the end of the flying machine, a hatch cover lowered and an Iks stepped out. The wing of the flying machine was in the way, so Kimi could only see its legs. The feathers were gray. She tried to rush out, but Norok held her. The newcomer reached the ground and proceeded to stagger very slowly. Was he sick? Now he became visible. She—it was a woman—an old woman.

      “Lobozinu!” shouted Kimi.

      What an honor! Lobozinu was a legend among the Iks.

      “Yes, it’s me.”

      But was it really her? Or was it possibly just a copy?

      “What color was the curtain in the infirmary when I last visited you?” asked Kimi.

      “Stop it. That’s rude,” Norok said.

      Lobozinu laughed. “Green, my dear. That was a very clever question.” She spread her wings, and a basket woven from native willow appeared.

      “Is that—”

      “Yes, Kimi, this is homemade.”

      Kimi laughed. “I mean the contents.”

      “I’ve been working hard to keep them nice and warm.”

      Lobozinu came up to her. Standing in front of her, she opened the basket and held it out. There were three of the most beautiful objects that she could imagine in the universe. Her eggs!

      “Thank you.”

      She hugged the old woman. As she did so, a feather fell out of her back. Lobozinu was real. Like any real living thing, she was marked by decay, and Kimi was glad for it.
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      Mart got straight to the point. “I’m really sorry, especially after all the sacrifices you made when you got here, but the solar system will be history in a few weeks.”

      It was useless to gloss over the situation. The Iks and the Mendraki were doomed to die.

      Until recently, and for many millennia, Mart had not used the field sphere ship. The Sol system no longer offered any secrets for him, and he still knew that he was strictly forbidden to leave it. He could no longer have said exactly who had issued this prohibition, and what the exact reason had been, but he knew that it would be dangerous to disobey it. Only since the arrival of the Iks and Mendraki had he had to resort to the old spaceship again. Fortunately, it still functioned to some extent, even if it showed slight signs of failure after so long.

      As inaccurate and incomplete as his memories might be after more than 300,000 years, Mart knew one thing with deadly certainty: the appearance of the scout ship at the solar system’s edge meant the death of all living beings within it. Even as he prepared his egomatrix to transfer back into a clone body as a physical incarnation, more memory stores had been exposed that had not been accessible to him before.

      The Artificials, the war between them and the humans, the solar torpedo—as well as the threat to wipe out all life in the Sol system, should unauthorized hyperphysical processes take place there—all were suddenly clear before his eyes again. The wormhole engines of the Mendraki must have triggered an alarm.

      It had also surprised him that there seemed to be a virtual incarnation aboard the spaceship in the ship’s systems that he had not known about. Perhaps he had just forgotten that it existed, like so many other things he had forgotten.

      She called herself Alexa and had started the ship without his intervention while he was still waiting for his new clone body to come out of the resuscitation bath. Mart had no idea why this Alexa had done this—and even who she was—but he was sure she had to obey his orders. After all, this had been his ship for more than 300,000 years!

      “Alexa, open the door,” he said, and led the two Iks through a spontaneous airlock, such as could be formed almost anywhere in the semi-material wall. Only when they also reached the two Mendraki did he tell the four of them about the solar torpedo that was on its way here.

      Their reaction surprised Mart. Instead of complaining, panicking, or resenting fate, the four seemed convinced that they could still avert disaster. It caused Mart almost physical pain to have to disappoint them. The Iks and the Mendraki had a chance of survival only if they somehow managed to leave the Sol system with the wormhole ships of the Mendraki or the generation ship of the Iks before the solar torpedo would create a black hole in the heart of Sol.

      In the middle of the discussion, Mart felt his clone body suddenly begin to fail.

      It was inexplicable! It didn’t disintegrate, turn into primordial slime or die of organ failure. It simply dissolved!

      Mart knew immediately that only the Artificials, or their newly acquired ability of matter manipulation, could be behind this. They obviously wanted to prevent him from helping save the Iks and the Mendraki from destruction, or maybe even to use their help to leave the Sol system himself.

      Mart wanted to shout something to the four friends, but it was too late. He could still feel his egomatrix leaving the clone body and somehow being transferred back into the quantum computer.

      He shuddered under the many memories that were suddenly accessible again and rushing at him: humankind, the Artificials, the war, the trillions of dead, and the banishment of the last survivors here to Earth.

      The past stood before him in terrible clarity.

      And now, the children of humanity would commit the next genocide, to the last Iks and last Mendrak. Mart shuddered in the face of his guilt. He had created the first Artificial, he had played God, and this sacrilege had brought unspeakable suffering to the Milky Way’s countless biological creatures. He was to blame for the extinction of humankind. It was also no comfort for him that the Artificials had distinguished themselves in the meantime as saviors of the galaxy. There was nothing that could excuse their countless victims, victims for whom he, under whatever name, Martin Jordan, Martain Joordan, Marty Joorthan, or now Mart, was ultimately responsible.

      He saw only one way out—the ascent to a plane of existence which was neither accessible for the other human egomatrices in the hyperfields of the subspace matrices of the quantum computer, nor even for the Artificials spiritualized in dark energy. A plane of existence that was only accessible for him, the last human. A plane of existence of which he could not even be sure whether it ever existed.

      Mart gave the order to self-extinguish.
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            13th of Nahn, 301

          

        

      

    

    
      “But don’t fly too far.”

      “Yes, Mama.”

      “Remember, the Artificials have—”

      “—released only the eastern part of the island. I know.”

      Norok, their son, took off. His friends were probably already waiting for him. The Artificials had invited more and more Iks and Mendraki to their planet. Gradually the ecosystem changed, as the newcomers introduced their own microorganisms, which multiplied and evolved much faster than the Artificials could control.

      They’d said they wanted to study life and love. Kimi could not understand this plan, although Alexa, who did not leave her column, kept trying to explain it to her. Surely it was impossible to study something that could only be experienced through trial and error? Humans must have forgotten something very essential in the construction of the Artificials.

      How could one be so clever and so stupid at the same time?
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            Author's Note by Brandon Q. Morris

          

        

      

    

    
      Dear Readers,

      We’ve finally managed to continue the story of the Iks and the Mendraki and to tell a possible future of humankind. Fabulating together again was lots of fun for us. We created this installment in a time characterized by ‘social distancing.’ Through the novel, which was written in parallel in Cyprus and southern Germany, we were able to reduce the distance somewhat, and we escaped the crisis briefly by traveling into the future. I hope you succeeded in doing the same with this book. As always, I would, of course, be interested in your opinion. What did you like? What would you rather have seen resolved differently?

      It would be great if you could also formulate a review if you like it, at:

      hard-sf.com/links/1896811

      It only takes a minute, but it helps us tremendously. And if you haven’t already: Why not sign up for my newsletter at

      hard-sf.com/subscribe

      Best regards from my night desk

      Yours, Brandon Q. Morris
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            Author's Note by Cliff Allister

          

        

      

    

    
      Dear Readers,

      The Iks and the Mendraki, Earth and the native solar system, have had to survive a serious crisis in this history! We have also outlasted a heavy crisis in the time in which this novel was written—at least we may hope (for the moment!) to have survived it smoothly.

      Here in Cyprus, as in Germany, the COVID crisis has been handled quite well by those responsible, and I sincerely hope that you and your loved ones are among those who have not been harmed by the virus.

      Brandon Q. Morris and I have told the story from different temporal points of view this time, and of course, we hope you enjoyed this way of telling the story as much as you enjoyed the point of view of the different species in the first volume. If this is the case, we would be delighted to receive a favorable review on Amazon, as always!

      And of course, I would be very personally pleased if you would sign up for my newsletter at cliff.allister@gmx.de!

      With best regards

      Cliff Allister

      Tala, Cyprus, July 2021
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            Also by Brandon Q. Morris

          

        

      

    

    




      The Beacon
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      Peter Kraemer, a physics teacher with a passion for astronomy, makes a discovery that he himself can hardly believe: Stars disappear from one day to the next, with nothing left of them. The researchers he contacts provide reassuring and logical explanations for every single case. But when Peter determines that the mysterious process is approaching our home system, he becomes more and more anxious. He alone perceives the looming catastrophe. When he believes he has found a way to avert the impending disaster, he choses to pull out all the stops, even if it costs his job, his marriage, his friends, and his life.

      3.99 $ – hard-sf.com/links/1731041

      

  




The Triton Disaster
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      Nick Abrahams 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 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

      

  




The Dark Spring
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      When a space probe returns from the dead, you better not expect good news.

      In 2014, the ESA spacecraft Rosetta lands a small probe named Philae on 67P, a Jupiter-family comet. The lander goes radio silent two years later. Suddenly, in 2026, scientists receive new transmissions from the comet. Motivated by findings that are initially sensational but soon turn frightening, NASA dispatches a crewed spacecraft to the comet. But as the ship approaches the mysterious celestial body, the connection to the astronauts soon breaks. Now it seems nothing can be done anymore to stop the looming dark danger that threatens Earth...

      3.99 $ – hard-sf.com/links/1358224

      

  




The Death of the Universe
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      For many billions of years, humans 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.

      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 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

      

  




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.

      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

      

  




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

      

  




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

      

  




Impact: Titan
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      How to avoid killing Earth if you don't even know who sent the killer

      250 years ago, humanity nearly destroyed itself in the Great War. Shortly before, a spaceship full of researchers and astronauts had found a new home on Saturn's moon, Titan, and survived by having their descendants genetically adapted to the hostile environment.

      The Titanians, as they call themselves, are proud of their cooperative and peaceful society, while unbeknownst to them, humanity is slowly recovering back on Earth. When a 20-mile-wide chunk of rock escapes the asteroid belt and appears to be on a collision course with Earth, the Titanians fear it must look as if they launched the deadly bombardment. Can they prevent the impact and thus avoid an otherwise inevitable war with the Earthlings?

      3.99 $ – hard-sf.com/links/1433312
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            Metric to English Conversions

          

        

      

    

    
      Author’s note: 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
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            Excerpt: The Wall – Eternal Day

          

        

      

    

    




      January 1, 2035 – Moon Base Unity

      “Just go already, you stubborn mule!”

      Maxim Goncharov pressed the accelerator down and clenched the handlebars tightly with both hands. Dense clouds of dust rose on both sides of the rover, but it wouldn’t budge from its spot. Nothing was helping! Maxim dismounted, swinging his left leg over the rear end of the vehicle, which looked something like a moped except that it had two seats and four wheels. He stood to one side and felt his boots sink a few centimeters into the moon dust.

      Always the same story. How many times had he gotten stuck in this same trench? Continuous bombardment by radiation and meteorites from space had transformed the regolith—the loose, rocky covering on the moon’s surface —into dust. Gravity gripped the uniformly gray material and pulled it down the sides of Mons Malapert, which lay in front of him, and the stuff was continually accumulating in this trench that didn’t even have an official name because it was at most 20 meters deep and astronomers on Earth had never even noticed it before. And, the stupid thing was located right in the path between the moon base and the solar panels on the mountain’s summit.

      “Ken, do you copy? Maxim here.”

      All he could hear on the radio channel was noise. Why was he always counting on miracles? Since this side of the mountain had a protrusion that blocked a direct line of sight, he knew he shouldn’t have bothered trying to call the base. The moon has no ionosphere to reflect radio waves, so there was no way for his signal to reach the base without a direct line of sight.

      Maxim took a few steps away from the rover. The ground was still very soft here, he noted with a deep sigh. Once again, this was going to be a lot of work. In the three months since beginning his stint at the base, he had already cleared the moondust from this trench three times. The solar panels on the summit supplied the station with vital energy, so one of them had to check the panels every day for signs of any potential problems. If those down on Earth would just keep their word and send them the equipment to set up a WLAN here, they wouldn’t have to drive out to the panels every day! But the repeaters they needed were still at some spaceport, waiting for their transport to be launched.

      He would just have to call Kenjiro from some place higher up. The sooner he reported what needed to be done, the quicker he could get Yue in on the plan. How long would it take for them to get to him this time? Since they were constantly understaffed, they were behind by at least six months in upgrading the base. Actually, Unity should have been fully autonomous by now. But they were still a long way from that. How long could they survive without fresh supplies from Earth? Two weeks?

      Maxim banged on the plastic of the handlebars. There was no sound—no atmosphere equals no sound. But as unfriendly to life as the moon was, at least its low gravity was sometimes helpful. Maxim positioned himself next to the rover. The vehicle had an Earth weight of about 200 kilograms. He found a grip under the rear seat cushion with his left hand, and with his right, he grabbed a handlebar.

      “And... push!” he shouted to himself as he tried to move the rover out of the dust.

      “Ow!” The right front wheel banged against his shin, causing Maxim to clench his teeth. That was going to leave a bruise. Even at a sixth of its weight on Earth, the rover was still no feather. There was a hissing sound in his helmet. His spacesuit had automatically activated the cooling system. Maxim tried to slowly walk backward, still clutching the rover and trying to drag it free. His arm muscles hurt. He should’ve been more faithful about his exercises. Yue, the master and manager of all the numbers, was always warning him about that.

      Then he hit an obstacle. It must have been a stone hidden under the moon dust. The heel of his right boot banged against it. The backward movement that his body had been intuitively expecting was arrested in mid-step. Maxim had to react with his left leg—he needed to tighten those muscles as quickly as possible to stabilize himself, but he didn’t react soon enough. His center of gravity moved downward toward where his feet were. His knees buckled, he lost his balance, and he fell.

      Everything happened in slow motion. Gravity wasn’t dragging him down as strongly as it would have on Earth, but it was just as relentless. Only a miracle of physics could have stopped him from falling. First, his rear end hit the ground. At least the moon dust cushioned his fall a little. He had instinctively let go of the rover so that he could try to catch himself by putting his arms behind him, but he hadn’t done it quickly enough. He wasn’t able to stop his fall with his arms. His whole body toppled onto the ground like a fallen-down tree, and the rover, which he had started to drag down with him before letting go, fell onto his abdomen and pushed him further down into the dust with its additional 35 kilograms of weight. Something snapped in his right arm.

      This can’t be happening! He tried to pull his arm out from behind himself quickly—bad idea! The pain almost made him black out. His field of vision narrowed to a tunnel, and he felt the contents of his stomach making their way back up, but he quickly focused on his surroundings with all the energy he could muster.

      He couldn’t lose consciousness. He must not vomit. Who knew what had happened to his suit in the fall? If he blacked out, he might never wake up again. The fear of that kept him alert. His pulse slowed. Maxim started breathing once more. He lay on his back and stared up into the blackness of space. The suit wasn’t giving him any warning signals, so it must not have been damaged. Everything was going to be okay. He would rest there for three minutes, and then he would slowly get up and make his way to the summit.
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        * * *

      

      Three minutes turned into five, then seven. Maxim counted the seconds. He wasn’t about to move his arm to check his watch. Why did it have to be his right arm? He would have to gather all his strength. As soon as he moved, the pain returned. Carefully he moved his chin to his chest. There she was—Earth. The sides of Mons Malapert were among the few places on the moon that had nearly continuous illumination from the sun, and thus were almost always visible from his home planet. That was one of the primary reasons the base had been built where it was. The Earth was 385,000 kilometers away, just a short hop on the grand scale of space, but it was much too far away for them to reach. Irina was waiting for him there. They’d only gotten married two years ago. She had a birthday coming up and he had promised to be back with her for the one after that.

      Maxim groaned and turned his head slightly to the left. The sun shined there like a white gemstone, lighting up the mountain nine out of every ten days. That was why the solar panels had been placed on the summit. He was supposed to be checking them in a few hours.

      There, that would have to do. He closed his eyes briefly to collect himself.

      One. Two. Three.

      He used his left arm to support himself and sat up. The rover slid a little way downward and came to rest on his legs. Instinctively the muscles of his right arm tried to follow his movements. Pain shot upward from his lower arm to his right shoulder. He groaned again. At least Wayne was far away and couldn’t hear him. The American would’ve liked this opportunity to make fun of him. Nonsense. He would’ve been happy to see anyone—even Wayne—coming toward him on another rover at that moment, preferably on the cargo rover that they usually used just for moving the raw materials for the 3D printer. If he could make it into the back of the cargo rover, he wouldn’t have to move his arm.

      But Wayne wasn’t there. Nobody was there, only the rover. He would have to use it, and with both of his hands. The handlebars wobbled too much whenever he had tried to use the rover with only one hand before.

      First he had to get the vehicle off his legs. With his left arm, he pushed it farther down toward his feet. He hoped he wouldn’t be tearing holes in his suit. But the fabric didn’t tear. He had already fallen on the ground and the rover had landed on him. Nothing had happened to the spacesuit yet, so it would probably be okay. He pulled his legs up toward his chest. The rover rubbed against the air-filled fabric past his lower legs and got stuck briefly on the lip of his hard boot. After a good shove with his left hand, it landed.

      Time to stand up, Maxim.

      Now, go slow, don’t do anything else stupid.

      Again, he’d need to use his left arm for support. He tried to put his broken right arm out of his mind, but the immediate jolt of pain made that impossible. Nevertheless, he was able to get to his knees.

      Ugh. You’re almost there, Maxim.

      He remembered how his father had pushed him relentlessly. He’d hated it when he was a kid. But it had eventually helped him grow beyond his own limitations, and was probably the main reason he had ended up a paratrooper and finally a cosmonaut in space. The best-paid job anyone could get in the military. He hadn’t flown to the moon for fame or out of curiosity. It had been purely about the money. He wanted to be a good husband for Irina.

      Go, Maxim, stop thinking, just do it!

      Maxim, don’t be a crybaby!

      Get up, goddammit!

      Maxim stood up. He used his left arm to support himself briefly on the tipped-over rover. He was standing. He was wobbling a little, but he was standing.

      Ha! Did you see that, Dad?

      Now the rover.

      No, first a plan. He had to be realistic. With his broken arm, he wasn’t going to be able to get back down the mountain to the base. But even if he could reach base by radio, help wouldn’t get to him for at least two hours. He wasn’t alone on the moon. There were six of them at the base. He either needed to get past the protrusion on the side of the mountain below him, or he had to go farther up until he had a direct line of sight to the base again. But if he went down, he’d have to cross the trench again. And what if he got stuck again? Although everything was pulling him back toward the base, it seemed to make more sense for him to go up the mountain.

      How far? He tried to solve the problem in his head. The base was on a plateau at an elevation of 3,000 meters, and he was currently located at about 4,200 meters. The protrusion was... No, he didn’t know enough. They would have to map out all the radio dead zones in their surroundings sometime. He couldn’t forget to have Yue put that task down on the plan.

      So, the rover. The vehicle was still on its side. He clenched his teeth, which didn’t do much to help him ignore the pain. He pulled the rover up with his left hand, his right foot in front of the front wheel so that it wouldn’t slide away. The seat was full of dust, but that didn’t matter. He had to climb on somehow—one step at a time. Maxim positioned himself next to the rover, held tightly to the center of the handlebars with his left hand, and then swung his left leg onto the other side.

      Ha, he was back in the saddle again. Anyone who saw him now wouldn’t have believed that he had just broken his arm. Maxim took a deep breath. He turned his body so that his right hand came to rest on the handlebar without having to lift his arm. Next he needed to grip the handlebar. Now! His hand opened and closed. The pain was unbelievable. It was so strong that he couldn’t even feel if he was holding on to the handlebar or not. He had to look down to convince himself. Yes, it should work.

      Carefully he pressed down on the accelerator. Without a sound, the rover started moving. Only the motor’s vibrations, which he could feel underneath him, gave evidence that it wasn’t magic that was moving the vehicle. He drove faster. How far up the mountain did he need to go? Would 500 meters be enough? First, he selected the direct route. The rover had been designed to handle 30-degree inclines. The Germans had found some way to make that possible.

      Neither the American nor the Russian rover prototypes had been able to handle inclines of more than 20 degrees. It had annoyed him at the time, because waiting for that technology had delayed the whole project. He blamed the Germans for wasting time and making it possible for the Mars colony to step in and take all their sponsors. Since then, nearly all the money was going to Mars, leaving only ‘crumbs’ for the formerly magnificent moon base.

      But now here he was, sitting on the rover that could manage an unbelievable 30 degrees—a product of the legendary German automobile industry. Everyone in Russia wanted to drive a German car, and now he was driving one himself.

      Then the rover started to slow down, even though he hadn’t let up on the accelerator. Even with large studs, the tires could no longer get enough traction on the smooth, slippery rock. The display on the handlebars showed an incline angle of 25 degrees. He shouldn’t try to overdo it. Maxim turned the handlebars slightly to the left. He could also make switchbacks across the mountain to get higher.

      He almost immediately realized his error. A big mistake. He should’ve turned right. The base was to the west of the summit. To the north, where he was headed now, the inclinations were significantly greater than 27 degrees, in some parts even steeper than 32 degrees. To the south, he would have to deal with hills of 22 degrees at most. Shit. He had to go back. Maxim turned the handlebars as far to the right as they would go.

      The rover skidded a bit, but the tires were finally able to find grip again. The rear end of the vehicle, however, continued to swing around. It was heavier than the front, and its inertia kept turning the entire vehicle so that now he was driving down at an angle. Maxim tried to brake, but the tires skidded. He turned to the left. The pain was unbearable as the rover continued to swerve and pull. Where was the famous German engineering when he needed it? Didn’t the stupid thing have anti-lock brakes or electronic stability control? He continued, without success, trying to stabilize the rover. He skidded back and forth, and then he came to a steep hill that dropped a hundred meters or so, almost straight down.

      It was only a small crater. It probably wasn’t even visible on satellite images. But falling a hundred meters into a crater, that wasn’t going to turn out well. Maybe the chasm would turn out to be even deeper. Maxim couldn’t see how deep it was because the crater’s base was shrouded in eternal darkness. It could be as cold as minus 155 degrees in there. That was what they’d learned about such craters here at the South Pole when they’d been searching for water. Atiya had taught them everything there was to know about that.

      He and the rover were careening down the crater’s slope before he’d even realized it. Maxim was amazed at how many thoughts could go through his head in such a short period of time. He tried to press the accelerator and the brake at the same time. That must’ve been the fear of death, the panic, overtaking him.

      Not me, fear. You won’t get me that easily.

      “Help,” he yelled.

      Maybe someone was already out looking for him.

      “Help! I’m falling into a crater north-northwest of the summit. Depth unknown. Total darkness at the bottom.”

      That was all. Irina would never see him again. With every second, the rover was skidding faster downhill. Maxim was nevertheless still able to think objectively. If he wanted to survive this, he couldn’t let the rover fall on him again. He had to jump off to create distance between himself and the vehicle. It was crazy. He was falling into a crater!

      ‘Do it, Maxim, jump!’ he heard his father shout. ‘Now!’

      He jumped.

      Then he fell.

      And finally, he stopped with a thud against the bottom. The pain was a dull ache this time.

      Maxim blacked out.

      

  




January 1, 2035 – Mars Ship ARES

      “Hello?”

      The voice from the loudspeaker was barely audible above the noise. The picture on the screen was choppy, streaky, and stopped repeatedly. Dammit. Judith had been so looking forward to the conversation, and now the connection was terrible.

      “Lisa, is that you?”

      She made a fist and looked out of the small porthole to her left. Just then, the black face of the moon moved to the right, away from the blue-white disk of her home planet. They were so far away that she couldn’t make out the greenish-brownish color of the continents anymore. But according to the calculations, Lisa and the kids would have just started their morning routine on the left edge of the Earth’s sphere.

      “Lisa?” she said again into the microphone.

      Please, Lisa, say something. Soon the signal propagation time would be so long that they wouldn’t be able to hold conversations anymore, and they would only be able to send recordings to each other.

      “Ms. Rosenberg, can you hear me? It’s me, Marcia.”

      She still couldn’t see anything on the screen, but the voice was unmistakable. It was the au pair, who helped Lisa three days a week, now that she wasn’t there to help out with the work.

      “Can you get Lisa, please?”

      They had agreed to a time, but Judith knew how it was. Three and five-year-olds didn’t hold themselves to agreements. Probably Max had just stubbed his toe, or Peter had another nosebleed. How much she would’ve given to be there now to hold a tissue on his nose.

      “She’s upstairs with Max right now, but I’ll go switch places with her.”

      Suddenly the screen showed a camera image. Judith saw Marcia’s back. The au pair walked up the stairs and disappeared from the camera’s view. Judith suddenly felt like a stalker, watching something she wasn’t supposed to. Or wasn’t supposed to anymore. It was still her house too—they had bought it together. But for the next two years, it would belong only to Lisa and the kids. She couldn’t do anything about it. And that was how she’d wanted it, too.

      Two legs in jeans came into the camera picture. They walked down the stairs, and with every step she saw more of Lisa. Soon all of her was there in front of her. She looked tired. Maybe Max had suffered another stomachache last night. Judith felt her face break into a smile. She couldn’t help it. She noticed her smile on the little video display of herself that the communicator superimposed on the screen down at the bottom right. Every morning and every night, Judith sat in front of a mirror and contorted her face into grins and smiles. It was a mental health technique that she’d been taught to do back when she was in training. But it looked much different than the smile she saw at that moment in the miniature picture.

      Lisa sat down and took a deep breath. Judith gave her some time. Her sweetheart had the more difficult job at the moment. Of course, Judith wished that Max and Peter would ask for her as often as possible, but at the same time, she hoped that she wasn’t too much of a burden on Lisa. Therefore, they had agreed that she would talk to the boys only when one of them explicitly asked for it.

      “Sorry that I wasn’t down here at the right time,” Lisa said.

      Judith shook her head. “Everyday craziness, I know what it’s like. Here I’ve got all the time in the world. Would later be a better time to talk?”

      “No, I’ve got time. Marcia’s watching both of them now. I’m happy she’s here. That was a good idea. Max threw up last night just after midnight.”

      “A virus? I hope Peter doesn’t get it too.”

      “I don’t think so. He was visiting with old Mrs. Reynolds at her place for half an hour yesterday.”

      “Did she feed him popcorn again?”

      “Looked like it. I’ll have to have another word with her today.”

      “Yeah, you’ll have to. I know the old lady means well, but if she can’t honor our agreements, Max shouldn’t be allowed to go to her house anymore.”

      “Yesterday I wanted to go to the store, and he wouldn’t get into his car seat no matter what I tried. Mrs. Reynolds saw what was going on and offered to watch him while I went. At the time I was just thankful for her help. Last night, not so much.”

      “I understand. I’m sorry.”

      “I don’t want to complain. Marcia’s been a big help. And the boys are getting bigger every day, and slowly a little more reasonable. So, what’s new with you?”

      Lisa was right. Max and Peter were growing and learning every day. She probably wouldn’t even recognize them when she returned in two years. Judith refused to cry. By no means was she going to let herself fall apart in front of the camera. This is what she had wanted.

      Judith swallowed. “Not much going on here. Mike’s had his moments, like always, François’s working on his muscles, and Giordi’s upgrading the ship.”

      “What’s Mike’s problem this time?”

      Judith looked around, but she was alone in the command center. Michael was probably still sleeping in his cocoon. He was off duty this shift. “The New York Times did a long feature story about us. He feels like he wasn’t shown enough recognition or appreciation.”

      “I read that yesterday before I went to sleep and thought it was very well-balanced.”

      “He thinks I put myself too front and center. Since then he’s only talked to me when absolutely necessary.”

      “You?” Lisa laughed. “I guess he doesn’t know you very well, then.”

      “I think it doesn’t matter what I do. He simply cannot deal with the fact that he’s not leading this mission.”

      “You’re probably right. I hope you’re able to not take it personally.”

      “I’m trying. And I’m setting the shift schedules so we have to see each other as little as possible.”

      “That’s a good idea, my dear.”

      “I just have to not overdo it. Otherwise he’ll notice and have another reason to get upset about nothing.”

      There was a high-pitched shriek from the loudspeaker. Lisa turned away from the camera. Marcia was apparently shouting something from upstairs.

      “Oh, now Peter’s crying too. Marcia thinks he might’ve stepped on a Lego.”

      “I guess you should get up there, Lisa.”

      “I know. Can we talk tomorrow morning? I’ve got a meeting at JPL later and don’t know how long it’ll be.”

      “With Whittaker? Tell him hi from me.”

      “I’ll do that.”

      Lisa turned around. “I’m coming, Marcia!” Then she turned back to the camera. “I love you.”

      “I love you too.”

      Judith tapped on the screen and ended the call.

      

  




January 2, 2035 – Moon Base Unity

      Jonathan was kneeling on the ground. “He must’ve been here. Oh, look, he must’ve been kneeling right here. The tracks fit perfectly.”

      “No shit, Sherlock,” Wayne said, “but he’s not here now, is he?” The American, who was still sitting on the rover’s driver’s seat, turned to his left and then to his right.

      “The same thing that just happened to us must’ve happened to him too,” Jonathan said.

      “You mean he was as stupid as the two of us, and got stuck in this damn dust-filled trench?”

      “I warned you it might be too thick. The stuff really builds up here. We need to come up with a better solution. Maybe a bridge or something.”

      “Hey, who’s the engineer here?”

      “So, do your job, Mr. Engineer,” Jonathan said. “Then you won’t have to listen to any more stupid ideas from a dumb doctor.”

      “You’re right, Jon. Now come here and help me get this thing out of this stuff.”
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        * * *

      

      It took the two of them at least ten minutes to free the rover. Even without any load, the cargo rover weighed almost a ton.

      “Now what?” Wayne asked.

      Jonathan took a few steps forward until he was standing right in front of Wayne, whose face was no longer obscured by all the reflections from the sun and Earth. Wayne looked sad. He’d never seen the American look that way. He wasn’t giving up, was he? It was just after midnight. Maxim’s oxygen supplies would have lasted at least two hours—even longer if he were unconscious. And he had to be unconscious, because he wasn’t responding to their calls. Jonathan wasn’t going to consider any other reasons.

      “Earth to Jon, I asked you a question, buddy.”

      He winced. Of course. Where had Maxim gone from here? The tracks at the trench’s upper edge showed that he must’ve gotten his rover back on its wheels. Jonathan lit up the tracks with his flashlight. Then he knelt.

      “Are we gonna say a prayer now?” Wayne asked.

      He shouldn’t take him seriously. His colleague was only trying to mask his fear. Jonathan bent forward. The tire tracks began out of nothing. The moon had no wind or rain to wash anything away. This is where Maxim must’ve set the rover upright again. The tracks then went a few centimeters uphill. Then there was a slight shift. Ha! Here’s where Maxim got on, he thought. The tracks first continued upward toward the summit, but then they ended on the bare rock.

      “He didn’t make it to the top,” Jonathan said, this time thinking out loud.

      “You don’t say.”

      Jonathan opened the toolkit on his thigh and took out a plastic-coated map of the elevation lines.

      “A map? Why don’t you look on your display?” Wayne asked.

      “The data on this map wasn’t licensed to NASA. It came from a private Israeli supplier, probably wanted too much money for NASA’s budget people. Your digital version has much less information.”

      He could see Wayne coming closer out of the corner of his eye. He spread out the map so that the American could also see it. “You see, here you have the south side of Mons Malapert, our normal route. Completely safe, no incline greater than 20 degrees, no surprises.”

      “That’s why it’s our normal route.”

      Wayne was not understanding what he was trying to say. “By that, I mean that Maxim would have reached the top if he had taken the southern route,” he explained. “Conversely, that means—”

      “He must’ve tried the northern side of the mountain,” Wayne interrupted.

      Jonathan wasn’t annoyed, just relieved. The main thing was that Wayne finally got it. “And now look,” he said and pointed to an elliptical, bright red spot. “There’s a small crater very close to here. Its slope must be almost ninety degrees.”

      “But couldn’t he have just gone around the crater?” Wayne asked. “The incline is only twenty-five degrees here at the top. Any rover could handle that easily.”

      “What if he was injured from the first fall and was having trouble steering?”

      “Then why wouldn’t he have just gone down again, back to the base?”

      “Maybe he wanted to call for help by radio. I’m sure you’ve noticed that we can’t contact the base from here.”

      “You’re good at this, Jon,” Wayne said. “If we find Maxim in that crater, I’ll build you a bridge.”

      “I thought you were an engineer, not a dentist,” Jonathan teased.

      Wayne climbed on the rover and invited him to take the seat behind him.
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        * * *

      

      The crater was not far away. They stopped at a safe distance. Jonathan got off the rover, walked to the edge, and pointed the flashlight beam downward. The beam didn’t reach the bottom.

      “Wait a minute. I’ll attach a rope to you, and then you can start climbing down,” Wayne said.

      Jonathan didn’t like major heights or drops, and the others knew that. He nodded.

      “Or do you want me to go?” Wayne asked.

      “No. I’m the doctor. If he’s hurt, it’d be better if I got there first.”

      He had spoken the last part to himself more than to his colleague, but Wayne nodded anyway. Jon hoped he’d still be able to help. More than six hours had passed since Maxim had left the base. Yue was the first to think that something must’ve happened to him. Maxim always followed the rules, so it had seemed very strange to her when he missed his hourly check-in call.

      Wayne’s long shadow moved across the gray rock, the projection so precisely defined that Jon was reminded of a shadow play. Wayne got the rope out of the rover’s side compartment and attached the end with a carabiner to a hook on the rover’s rear end. Then he gave the other end to Jonathan, who grabbed it and hooked it onto a loop on his belt.

      “The rover will hold you,” Wayne said. “But be careful.”

      “It’s only a hundred meters.”

      “Just a thirty-story high-rise.”

      “Thanks for pointing that out.”

      Wayne gave a short laugh. “My offer’s still good. But you’re right. It’d be better if you are the one. You’re the doctor. I wouldn’t be able to tell if we should move him or not.”

      Move him? That wasn’t even the right question to be asking yet, Jonathan thought. If they couldn’t find and get to Maxim, then he was as good as gone. He pulled the rope taut with his right hand and coiled the remaining length of rope in his left. Then, slowly, he backed over the edge and began walking backward down the steep hill, keeping the rope taut. He looked up and counted his steps so that he wouldn’t turn around and have to look at the long, dark way down. He only weighed 15 kilograms here on the moon, so the rope cut into his hand less than he had feared it would.
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        * * *

      

      He was making good progress. They had practiced rappelling in a canyon in Arizona during their training on Earth. It’d been the two worst days of his life. But here on the moon, he thought, he might’ve even been able to enjoy this—if the purpose of his descent hadn’t been this critical.

      “You’re doing well,” Wayne reported.

      “How far am I?”

      “I’m guessing twenty meters, about.”

      “Oh.”

      He had counted a hundred steps. Apparently they’d been smaller steps than he thought. He’d never make it to the bottom like this. He’d have to start taking bigger steps immediately. He gradually started to sweat. The ventilation fan turned on. The sensor must’ve noticed the inside of his helmet visor beginning to fog up.
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        * * *

      

      “Maxim, do you copy? It’s me, Jonathan.”

      No answer. He was now 80 meters down in the crater. Should he jump the rest of the way? He estimated how fast he’d be going if he jumped 20 meters. About 30 kilometers per hour—that was much too fast. The value surprised him. He’d always thought of the moon’s gravity as harmless. What did that mean for Maxim? If he had fallen from the top and was accelerated by the moon’s gravity at 1.6 meters per second squared, he would have hit the bottom at over 60 km/h.

      He really should stop doing so many calculations. A doctor who could calculate physical variables in his head had been deemed unacceptable by his boss at the hospital. But Jonathan had never understood why his boss thought it was better to just trust his gut instinct. Jonathan mentally replaced Maxim with an Olympic diver jumping into the water from the ten-meter platform. A good 50 km/h final velocity. Indeed, a nice thick layer of dust had collected at the base of the crater, and that could have cushioned Maxim’s fall. And maybe he hadn’t fallen from the very top. I should be concentrating on my own descent, he thought.

      “Wayne, can you still see me?”

      “Yeah, but you’re just about to disappear into shadow.”

      “Good to know.”

      It was getting dark around him. It seemed as if a ravenous shadow monster was climbing out of the depths to devour him. When the darkness reached his shoulders, Jonathan stopped briefly. It was a terrifying but also fascinating picture, just a head bobbing above a sea of shadow with a surface tilted by a few degrees. The shadow seemed to possess an almost physical force.

      Jonathan felt the urgent need to take a deep breath before he submerged himself into the darkness. “Wish me luck. I’m going into the shadow now,” he said into the radio.

      “You remember you’ve got a headlamp, right?”

      Of course. He’d completely forgotten. Jonathan quickly turned on the lamp on his helmet, and the ghostly effect disappeared. He took a few steps backward. The lamp wasn’t able to completely get rid of the darkness. Now he felt somewhat like a cave explorer. Wherever he turned his head, a path opened up like magic.

      Jonathan stopped again. It was time to face his surroundings. Slowly he turned around. The rope wrapped halfway around his body. He moved his head and scanned the bottom of the crater with the lamp’s beam. In the best case, he wouldn’t find anything at all. Maybe Maxim had already returned to the base long ago. Nobody would have been able to tell them if that were the case. They hadn’t been in radio contact for some time.

      Then he stopped—the scanning light beam had just illuminated a leg. Jonathan turned his head to bring the light back to the leg and lifted his line of sight slightly. Now his lamp lit up a body in a spacesuit. Maxim! He was lying curled up like a baby down at the bottom, with his right arm bent unnaturally outward to the side.

      “I found him!”

      “How is he?”

      “Just a minute.”

      Jonathan started running down the slope. Suddenly it didn’t bother him anymore to be facing the steep drop. Down below, his friend was waiting to be rescued—at least that was what he hoped!
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        * * *

      

      Jonathan knelt over Maxim. The suit appeared to have survived the fall, and the helmet glass didn’t show any signs of scratches or cracks. Carefully he took hold of the computer on Maxim’s wrist. It showed that the life support system was working. Maxim wasn’t moving and had his eyes closed, but he was still breathing and there was still oxygen.

      “He’s alive!”

      “That’s a relief,” Wayne said. “I was just imagining us wearing our uniforms and standing in front of Irina’s door to express our condolences.”

      They had met his wife during training, when every candidate had been allowed two visits from family. Jonathan remembered a graceful, thin woman with an almost ethereal radiance, who would see Maxim again. The life support data showed that his state wasn’t critical, but that didn’t rule out broken bones or internal injuries.

      Jonathan moved Maxim’s right arm in close to his side. He wanted to get it into a stable position.

      “Mmm, carefurry... dere,” a voice suddenly slurred in his ear.

      Jonathan jumped in surprise. Maxim was conscious! He put the arm down, and Maxim groaned.

      “My righ...,” he mumbled.

      “I know, your right arm’s broken.”

      Jonathan looked at Maxim’s face behind the helmet glass. There was a thin, dark streak running down from the left side of his mouth. He must’ve been injured in the fall. In the best case, maybe he had just bitten his tongue. In the worst case... Jonathan didn’t want to think about it.

      “Wayne and me, we’re going to get you back to the base,” he said in the calmest voice he could muster. “Everything’s going to be okay. Is anything hurt other than your arm? I can’t examine you here.”

      Maxim moved his left arm and both legs, then shook his head.

      “Good. I need you to try to stand up. Very slowly.”

      “My righ... ar...”

      “I know. I’m going to help you as much as I can.”

      Maxim supported himself with his left arm and tried to push himself up, while Jonathan wrapped his arms around Maxim’s abdomen and pulled him up. After some effort, he was standing, wobbling, next to Jonathan.

      “Anything hurt now?”

      Maxim glanced at his right arm.

      “Nothing else? Man, you were really lucky!”

      Jonathan felt as if he could’ve run up the crater wall without a rope.

      “Now we just need to get you back to the top. Probably best if you go in front of me, then I can support you from behind.”
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        * * *

      

      “Okay, Wayne, we’re coming up now.”

      “I’m already sitting on the rover to add a bit more weight.”

      “Maxim? I’ll give the command,” Jonathan said.

      His colleague nodded.

      “Left.”

      Maxim shuffled his left foot forward as Jonathan pushed against it with his left foot.

      “Right.”

      They repeated the movement on the right side. Like a caterpillar with only two pairs of legs, they shuffled their way up the steep wall. The right steps were somewhat shorter, because they had to be more careful due to Maxim’s broken arm. Maxim emerged from the shadow-filled sea first.

      “Thaa-nk y... you. I th... thought I’d n... never see the su... sun again...”

      “There it is, buddy. There it is.”
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        * * *

      

      “One... two... three... Go!”

      On Wayne’s mark, they lifted Maxim over the edge of the rover’s cargo bed. Jonathan had strapped Maxim’s broken arm to his belt, but the Russian groaned when they set him down. He had offered to administer an injection of painkillers, but that would’ve damaged the suit, so Maxim had declined.

      “Now what?” Wayne asked.

      “Someone’s got to go back and retrieve the rover,” Maxim said. “I hope it’s still usable.”

      Ah, his speech is already improving—that’s a good sign, the doctor thought.

      “For that, we’ll have to get you off this rover first,” Wayne said.

      “We’ll drive as fast as we can to the base and unload you there,” Jonathan said.

      “We should go to the summit. Someone’s still got to check the solar panels,” Maxim said.

      That fit him. A job was a job. If the solar panels were supposed to be checked today, then they should be checked, no matter what.

      “I’d rather give you a thorough checkup first,” Jonathan said. “Concussions are nothing to joke about.”

      “Couldn’t you do that at the outpost on the summit too?”

      The outpost was a small building right next to the solar installation. Its equipment included a portable emergency kit.

      “I’d rather take you to my medical station,” Jonathan said.

      “Do I have to pull rank on you?”

      “I’m the doctor, and I’ve got the last word when it comes to medical questions.”

      “Please, Jon? It’s just a small detour. A couple of hours won’t matter in the end. Then I’ll be able to sleep in peace. I promise I’ll take it easy for 24 hours after that.”

      A 24-hour recovery after a serious fall sounded like a joke, but Maxim actually believed he was offering a fair trade. If his arm had suffered a complicated fracture, he’d probably never agree to surgery.

      “Fine, we’ll go to the summit. But as soon as we get back to base, you’ll recognize my authority as the medical doctor and do everything that I tell you. Agreed?”

      Maxim didn’t answer.

      “Agreed, Max? Otherwise we will return to base right now.”

      “Yeah, yeah, fine, I’ll do what you say. When we get back to base, my body’s yours.”

      Jonathan nodded. He’d heard just how Maxim had said the word when, and he knew him well enough to know that now he’d try to delay that time as long as possible.
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        * * *

      

      The view from the summit was stunning. At that moment, he was thankful to Max for talking him into coming here. To the north and west, he saw countless small craters. The land there looked like it had been subjected to a long-lasting bombardment. In contrast, to the east he could see the enormous Scott crater, which was more than 100 kilometers across. Because other meteorite impacts had significantly worn it down, the walls of the even more massive Demonax crater could only just be made out beyond it. To the south, Mons Malapert spread out into a plain that was almost 2,000 meters higher than the mean elevation of the moon.

      This plain contained the Shackleton crater, which had a diameter of 21 kilometers. It measured as much as four kilometers deep, and was close to the moon’s South Pole. Laser links for data transmissions were long ago supposed to have been set up on its sides, which were about a hundred kilometers apart, had the moon base’s upgrading not gotten so far behind schedule. But the moon was no longer as glamorous or sexy as it had once been, before humankind had gotten its eyes set on Mars. Jonathan didn’t envy the four-person crew that was currently underway to the Red Planet. But if Unity had been given just half of that mission’s budget, the moon base could’ve been self-sufficient a long time ago.

      “Are you coming?” Wayne asked.

      The American was standing with an arm around Maxim in front of the airlock that led into the outpost, which resembled an oversized mushroom. It looked as if they were dropping off a drunken friend with his family.

      “You make a lovely couple,” Jonathan said.

      “Fuck you,” Wayne said.

      He used the F-word often, but he didn’t mean anything by it. And he was always very careful not to use it if Atiya or Yue were within hearing distance, which contradicted his claim that it always just slipped out. Wayne probably just thought cursing was fun.

      “Wasn’t there a famous cowboy with your name?” Jonathan asked.

      Wayne pressed the button that opened the airlock. The door slid to the side. Thin tendrils of mist greeted them, the remains of the air inside the lock, its moisture immediately freezing.

      “His name was John Wayne, but he was just a movie actor who played cowboys, not a real cowboy.”

      It was tight in the airlock. He usually came here by himself. He liked it here. Not having to see another face for a few hours helped to relax and rejuvenate him.
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        * * *

      

      “Get that suit off, Maxim, and lie down over there,” Wayne said and pointed to the only couch in the room. Relative to its outer dimensions, the outpost’s living area was surprisingly small. That was due to the thick insulation that humans needed as protection from cosmic radiation. The ratio of the outside diameter to the inside diameter was about the same as a cherry to its pit.

      He helped Maxim over to the couch, took off his helmet, and pulled in a motherly manner at his suit. With a broken right arm, getting out of a spacesuit was very difficult. Wayne opened all the zippers and snaps. Then he pulled on Maxim’s left glove until his left arm was freed.

      “Come here, Jon. Help him keep his right arm up.”

      The doctor obeyed the request. Wayne pulled on Maxim’s right glove. The top part of the suit finally swung open.

      “I’ll take care of the bottom part myself,” Maxim said.

      “You sure?” Wayne asked.

      “Yes, Mom.”

      “I’d like to give you a dose of pain medicine first,” Jonathan said.

      “I’ve got nothing against that.”

      “I’ll report to Yue about what’s happened,” Wayne said, “and then I’ll go out and take a look at those solar panels.”

      
        
          
            [image: ]
          

        

        * * *

      

      “I’ve got good news and bad news,” Wayne said when he returned to the outpost.

      Jonathan put a finger in front of his lips and then pointed at Maxim. His patient had been sleeping for half an hour, and he had almost fallen asleep too while waiting for Wayne to return.

      Wayne put his helmet back on his head. That’s a good idea, Jonathan thought, and he looked around for his helmet. They could talk to each other via radio without disturbing Maxim.

      “So, first, tell me how he’s doing,” Wayne said, pointing to the injured Maxim.

      “Well, as far as I can tell, it appears to be a simple fracture to the surgical neck of the humerus. He was really lucky because, other than the break, he only got a few contusions that’ll probably be sore for one, two weeks.”

      “The ‘surgical neck?’”

      “That’s the mechanical weak point of the humerus, right before the shaft, so just below the shoulder. I still need to check the nerves and arteries. There’s a small chance the fracture might’ve caused some problems there, but I’ll just have to wait and see.”

      “How long will it take to heal?”

      “If the X-ray doesn’t show anything else, he’ll have to keep the arm in a sling for three to six weeks.”

      “He’s right-handed,” Wayne said.

      “Yes, he’ll have to get used to some new ways of doing things. But walking away with nothing more serious than a broken arm after a free-fall of almost a hundred meters is a miracle, especially since he’d already broken the arm before the fall. Maxim’s got some crazy luck.”

      “Well, Yue won’t be happy. This will just delay the work even longer. We wanted to be done with the greenhouse by the time the next transporter arrived.”

      “I already talked to her. She doesn’t think it’s going to make any difference, anyway. Earth is just going to have to continue sending us supplies. It’s their own fault that they give us so few resources. But you said you had good and bad news for me?”

      “Yeah, I’ve determined that the solar cells are degrading significantly slower than what was expected. But one of the fuel cell accumulators is leaking. That means we’re not harvesting as much energy as we could be.”

      “But it’s still more than we need?”

      “That’s right. But I guess the engineer in me is not satisfied with the loss of efficiency. So, I talked to Ken, and he had an idea on how I could fix the problem using just materials that are already here at the outpost now.”

      “I’d like to get Maxim back to base first. Surely, we’ve got time to do that, don’t we?”

      “Then it’d be at least two days before we could get back here.”

      “But Maxim—”

      “What are you two whispering about? I can see you saying my name.”

      Shit, his patient had awakened. He needed more sleep than that. He removed his helmet and Wayne did the same.

      “I told Jon that one of the fuel cells has a leak, but he wants to bring you back to base first.”

      Thanks, Wayne. Jonathan already knew what Maxim was going to say next.

      “The work’s got to come first, of course,” the injured Maxim said. “I’ll be fine here for a while. This couch is very comfortable. But you two will have to sleep on the floor, I’m afraid. There are emergency rations here, right?”

      “Of course,” Wayne said.

      “I’m worried about the nerves and arteries in your upper arm,” Jonathan said.

      “Don’t forget our deal. I’m yours as soon as we get back to base.”

      Jonathan cursed under his breath. He’d known Maxim was going to twist their deal to his own advantage. They probably wouldn’t see the base for several weeks now, just so Max wouldn’t have to go to the medical station.

      

  




January 2, 2035 – Mars Ship ARES

      “Giordi? I need you at the medical station.”

      That’s Mike, our ship doctor, thought Giordano. But what medical problem does he want to solve now, and what does it have to do with me? He didn’t take his eye from the eyepiece. It had taken him long enough to get the strange object in focus. He didn’t want to get up yet.

      “What’s going on? I’m busy right now. And I thought you were the doctor, right?”

      “The robot. It seems to have gone on strike again.”

      “The surgical robot? Who are you wanting to operate on?”

      “I... uh, just come here, please. You’re the one with the magic touch.”

      He might have a magic touch, but he also had eyesight that was slowly getting worse. He’d been so happy that he’d actually found something in the scope. Giordano sighed. He blamed the zero gravity. It flattened out his eyeballs and affected his retinas, so that images were getting less and less sharp. That was what Michael had told him. He couldn’t do anything to counteract it except for staying in his cabin in the rotating ring 24 hours a day, which was out of the question. But after they landed on Mars, the chances were good that his vision would normalize again.

      “Okay, I’ll be there soon.”

      He read the latitude and longitude values where he had found the object and recorded them in his digital journal. If he was done with the surgical robot quickly enough, the celestial body wouldn’t have time to move very far. He had already made some reasonable estimates on its motion and velocity from his previous observations. He didn’t have an especially powerful telescope on board, but he was significantly closer than astronomers on Earth, and most importantly, he didn’t have any interference from an atmosphere.

      If he was lucky, he would finally be able to get his name in an astronomical publication. Since childhood, his dream was to make discoveries in the sky using a telescope like his countryman, Galileo. His parents, Mr. and Mrs. Bruno, who had named him, of all things, after the astronomer Giordano Bruno—burned at the stake as a heretic—would finally be proven prophetic.

      Since the James Webb space telescope, still a work in progress after 30 years, was non-operational, there was really only one person who could dispute his discovery. Atiya Kabira was responsible for the telescope on the side of the moon facing away from the Earth. But even there the construction work appeared to be proceeding less quickly than the astronomical community had hoped. Ever since the Hubble telescope had to be decommissioned, there was no longer any universe-observing instrument that didn’t have to contend with atmospheric interference.

      “Are you coming now?” Michael asked over the ship’s radio.

      The question boomed loudly through the workshop module. Giordano had turned up the loudspeaker to full volume, because his hearing was also not working as well as it used to. Luckily it also didn’t disturb anyone, because JR and François were spending their off-duty time in their cabins.

      “I’m on my way,” he answered.
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        * * *

      

      The medical station was located toward the rear of the ship, along the main axis. He floated into the room. Michael was upside down, intently examining a small object that appeared to be fixed to the operating table. The arm of the surgical robot was suspended next to him. Giordano floated closer and rotated so that his orientation in the room matched Michael’s.

      “What’s going on?”

      “See for yourself.” Michael pointed to the robot’s hand. It consisted of three fingers that could be replaced by different surgical instruments. The middle finger was vibrating as if the robot were suffering a tremor.

      “Ah,” Giordano said. He already had an idea about what the cause might be. But first he inspected the object, which appeared to be a vase that was mounted on the table. Giordano touched it. The material seemed to be very hard.

      “Don’t touch that,” Michael said. “It’s very valuable.”

      “What is it?”

      “It’s a vase, can’t you see that?”

      “On the operating table?”

      “I wanted to clean it. It’s a family heirloom—my mom gave it to me before our launch. It’s stoneware. As long as it doesn’t break, I know I’ll get home safely.”

      “Why didn’t she give you a metal vase then?”

      “I don’t think you understand. If there’s no way it could break at all, where’s the significance?”

      “I get it. So, what’s the vase doing here?”

      “Like I said, I wanted to clean it.”

      “With the surgical robot?”

      “Well, at least it’d have a use then.”

      “But our tin crew member is supposed to be available to save me if things go bad.”

      “The likelihood of us having to use it for something like that is less than half a percent. We’ve all had our appendixes removed long before we started this mission, I’m sure. How many times have you had surgery in your life?”

      “Um, once, to have my appendix out.”

      “You see? Same with me. Our trip to Mars takes two years. What’s going to happen? And if something does, you’ll still have me.”

      “Maybe we should let JR make that decision.”

      “Please leave Judith out of this.” Michael put his hand on Giordano’s shoulder. “We shouldn’t bother her with such unimportant stuff.”

      Unimportant, now. Michael didn’t want to argue with Judith about what he was doing. Everyone knew that he was jealous of her position. But Giordano didn’t want to make things bad between himself and Michael either. If he somehow damaged or destroyed the surgical robot with this ‘unimportant stuff,’ however, he’d have no choice but to tell the captain. But he didn’t think this faulty behavior was serious. He was almost certain that one of the muscle fibers of the finger had merely become stuck. Something similar can happen in human hands, too. A finger can’t move, and then suddenly it jerks out of position. He was amazed by how similar the problems in artificial and biological muscles could be.

      “Take that thing away.”

      Michael carefully released the anchorage. He lifted the vase with three fingers and caressed it with his other hand. Sometimes he acted very strangely. He was the most experienced astronaut here, but he wouldn’t have been the ideal candidate for the role of captain. Judith, or JR, as everyone else called her, was much better suited to the job.

      Nevertheless, Michael wasn’t a bad astronaut. Quite the opposite, he had been one of the four best of the last twelve candidates. Maybe he would even be the one chosen to be the first human to set foot on a different planet. Officially that honor belonged to Judith, the highest-ranking officer, but she could also assign someone else, and if he knew her, she might feel like she should placate Michael’s ego somewhat by giving him the honor. Was that unfair? No. He didn’t care who the first was, and François had also already expressed something similar.

      Giordano pressed a button on the surgical robot’s lower arm and then turned its hand to the left. Once, twice, and then he was able to remove the sensitive micro-mechanism. The muscle fibers were made from strands of organic material that contracted when a voltage was applied. They worked against tiny springs made from a very elastic and very lightweight alloy. Together with the springs, the fibers were assembled and encapsulated into cable sections that could be replaced if needed. If one of the cables got stuck on something, the fibers inside it would become squashed and shortened, which could cause the tremors that Giordano had observed before.

      It usually was enough to free the fibers, but sometimes they bonded together. Then the section had to be replaced, which is what he thought was the case now. “It’s nothing bad, but I think I’m going to have to replace one of the muscle modules,” he said.

      “Oh, that is bad,” Michael asked. “Can’t you just repair it?”

      “Only under a microscope, and it’d never be like new again.”

      “But then you wouldn’t have to take anything from storage.”

      Ah, so that’s what he’s afraid of. JR might notice the part removed from stock and start asking questions. Such micromanaging was not her style. The inventory control system issued warnings automatically when certain supplies or replacement parts got low or ran out. He’d never needed to replace any muscle modules before.

      “I’ll put in a new one and try to repair the old one later. Then you can do with it what you want.” Mike should have to do his dirty work himself, thought Giordano.

      The doctor nodded his consent.

      “Okay. I’ll get the spare part and put it in. But then you’ve got to leave me alone for the rest of the day.”

      “What about the repair?”

      “It’ll have to wait for tomorrow. I’ve got other plans.”

      “Oh, yeah? You got a hot date or something?” Michael punched him playfully in the side.

      “Yeah, with a mysterious, sexy celestial body.”

      “Aha, I always knew you were the romantic type.”
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        * * *

      

      With a hum, the hatch closed behind him. Finally, he was back in the workshop with his telescope. This time he would be able to work in peace and quiet. Carefully and without touching anything because he didn’t want to shift something accidentally, he closed one eye and put the other up to the eyepiece.

      He didn’t see anything.

      But that also made sense. He had been gone for almost an hour, meaning the object must have moved during that time. He called up the preliminary trajectory data on the computer, calculated a new position using that data, and oriented the telescope to the new position. There was still nothing in his field of view. He scratched his chin and concluded it was too early to worry. Preliminary trajectories were seldom right on the first try. Usually they were inexact, because they were missing some information.

      He had the computer calculate other possible positions. He moved the telescope to each of these locations, sorted in terms of decreasing likelihood. He couldn’t find the object anywhere. Shit. He’d lost it, all because of Michael’s strange doings.

      Just stay calm, Giordano. Maybe you should start over from the beginning. Where did the ELT in the Andes find evidence? He reset the coordinates again and then moved the telescope along the orbit. It was a long, tedious task, and it didn’t appear to make any sense. But he might have had made an error somewhere. The computer hadn’t placed any illuminated label over this barely distinguishable speck of light, which would have told him the name of the object. But the asteroid belt was still between the ship and the object. The risk that he had mistaken the object for one of the more significant asteroids wasn’t great, but it was still possible.

      There! He hadn’t expected it, but there was a pinpoint of light in the field of view that shouldn’t be there. Giordano entered the data into the computer. It wasn’t any of the known asteroids. But the object that he had observed before would have already been much farther along its orbit. Had he found a new celestial body? He’d be far from disappointed. Finally, there would be an object in the universe carrying the name of his choice, the name of his mother, Paola Bruno. That was what he’d wanted ever since he was a kid.

      The object moved out of the central area of focus and became blurry. But it hadn’t moved to the right as would be expected, and it traveled to the left instead. That didn’t fit at all with his earlier observations. One possibility was a previously unknown celestial body that was orbiting the wrong way around the solar system, that is, a real oddball. That would make it very fitting if it were to be named after his mother. Either that or the object had changed its direction of motion by somewhat less than 180 degrees. That would mean it wasn’t a celestial body at all. It would have to be an artificial object, a spaceship.

      Giordano began writing a memo to the Minor Planet Center to report his discovery. But then he began to reconsider. He’d look like a fool if he sent a report that turned out to be just a spaceship. He hadn’t even checked what human-made constructions were flying around out there. Where was the Europa probe that was supposed to bring material from the ice geysers of Jupiter’s moon back to Earth? What other missions were still underway out beyond the Asteroid Belt? He really should check that before sending any reports. But, at the same time, he also knew that it would be a fruitless search. No probe made by man could have changed its course so radically within such a short amount of time.

      He stopped his search in the NASA databases before he’d really even begun. Maybe he would be the biggest laughingstock among the astronomical community, but the risk of that seemed low. He decided he’d send his observations to the MPC. Let them decide what to do next and see what they could find. He sent his already recorded data. His stomach growled. It was time for dinner, but he didn’t want to waste his valuable time with eating. He stayed at the telescope.
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