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What’s happened so far





The Majestic Draght, the Grosnop spaceship, has left the solar system again. Marchenko has bid farewell to his mortal alter ego on Earth and was able to extract a database from the RB Corporation that names the destinations of further Messenger probes.

The Draght first reaches the planet GJ 1061 d, where it discovers the enormous wreckage of a crashed spaceship. It is much larger than the Messenger capsule Marchenko had expected. An away team investigates the site—and encounters not only a fascinating new species, but also another Eve who is deaf and a new Adam who is fighting for his life.

The alien species they encounter is less aggressive than expected. In fact, Eve befriends one of them, whom she names Peech. However, it seems clear that these beings cannot be the builders of the giant ship. They probably came on board as stowaways. But who are the intelligent beings who built this spaceship? Is it the same civilization, the so-called Builders, who left the dark matter drive to the Grosnops?

This is of particular interest to the Omniscience—the intelligence controlling the Draght, who now frequently appears in human form as Cosima Liva—for the Omniscience was abducted from Saturn's moon Enceladus by the Builders eons ago and employed to control the dark matter drive. So if she has progenitors, she will find them among the Builders. The giant spaceship on GJ 1061 d is the first real clue to their whereabouts in a long time.

THE FROZEN PLANET

However, the search for them is initially interrupted because an unknown person carries out violent attacks on the ship. The destruction increases each time. At first, it looks as if an alien related to Eve's new friend, Peech, carried out the attacks. A fully grown specimen is tracked down, but it is found dead.

However, examination reveals that it could not have carried out the attacks. The person responsible is another Marchenko, who accompanied Adam and Eve to GJ 1061 d and is called “Chenko”. His remains were found and brought to the Draght without anyone noticing that Chenko's consciousness was still alive. Eve confronts her father. He admits to having tried to seize control of the Draght because he wants Eve and Adam to reach Earth as quickly as possible and spare them long detours.

Eve, Peech, and the Omniscience successfully thwart this plan. At the same time, the Omniscience decides to fly to a nearby super-Earth, because the ship has run out of repair materials: Kapteyn b. Not only does the planet have significantly greater gravity than Earth, but it is also covered in ice. The Omniscience hopes to find all the necessary raw materials underneath the ice layer.

After landing, however, everyone involved first has to deal with the inhospitable conditions. The fauna, whose existence they had no idea of, also plays a surprisingly important role. Eve almost falls into a deep tube when a kind of volcanic mushroom erupts there, and she is taken to another creature's burrow to be eaten. First to the rescue comes the young alien named Peech and finally the Grosnop, Ranaka, with whom Eve has made friends.

By the end of “The Frozen Planet,” Chenko seems to have come to his senses—he is now supervising the repair work on the Draght so that the ship can set off again as soon as possible.

THE SHARED PLANET

In Part 3, the Majestic Draght has obtained enough iron for repairs and continues its journey. The destination is now the double star system 2M1510. The Omniscience suspects traces of the Builders here, as she considers the orbits of the two brown dwarfs to be unnatural and technologically created. The Grosnops, under Commander Gronolf, want to use the legacy of the Builders to advance their civilization.

The crew is put into deep sleep to bridge the travel time, with the Omniscience (in human form) and Marchenko's consciousness remaining active. Shortly before falling into deep sleep, Ranaka confesses to Eve that she would like to enter into a partnership with her. Eve previously had a similar meeting with Ragnor. Eve agrees to get better acquainted with both of them.

Marchenko and the Omniscience discover that the central object (an asteroid) at the center of the system was activated shortly after the Draght departed from the ice planet, suggesting that an alien power was expecting their arrival. Marchenko therefore proposes physically separating the engine from the ship to circumvent remote control by the enemy.

Upon arriving at 2M1510, the crew launches several expeditions to explore the planets and the central object in search of resources and technology from the Builders.

Ragnor's crew explores 2M1510 A b (“Wet Hell”). The knowledge keeper Miknor notes that the soil samples show a strong periodicity: According to this, the biosphere is wiped out every ten years or so by a catastrophic, planet-wide event (presumably a fire), which makes it impossible for the Grosnops to build a permanent civilization here. The crew gets into trouble in a cave when a river reverses direction. Later, Marchenko learns that contact with Ragnor's crew has been lost.

Marchenko takes part in the expedition to 2M1510 B b (“Fractal World”). The crew discovers fractal-like structures (“third triangles”) in both the biosphere and the rock. Analysis of the layers reveals a systematic sequence of ordered (fractal) and disordered (amorphous) states. Presumably, the central object is deliberately heating this planet to influence geological processes.

After losing contact with Ragnor's crew and the Draght, Chenko contacts Marchenko. Marchenko asks Chenko about the nanofabricators in Chenko’s possession, which he used for his acts of sabotage. Chenko offers Marchenko all of his nanofabricators if they can meet in orbit around the central object to save Eve and Adam. Adam and Chenko launch a rescue shuttle to planet A b to search for Ragnor's crew. They follow clues that indicate a reversal of the current in the river. Adam injures himself in a cave and Chenko helps him.

Meanwhile, Gronolf, Eve, and the Omniscience implement the plan to detach the engine and deliberately cause the Draght to collide with the central object in order to punch an entrance into the structure. Eve and Peech enter the object through the opening. Eve discovers that the corridors follow a fractal pattern known as the Hilbert curve, which optimally fills the space. Peech helps Eve get through the various floors by etching holes with her acidic saliva. In the process Eve sheds her protective clothing.

Eve, Gronolf, and the Omniscience find themselves in a control center, where the Omniscience discovers that the structures store data, divided into red actions (changeable) and green memories (fixed). The Omniscience unintentionally triggers a massive action that causes tremors (approx. 3 g acceleration) and destroys the Draght shuttle.

Marchenko and Chenko arrive at the object and encounter Gronolf carrying the unconscious Eve. Gronolf rescues the Omniscience, and Chenko takes Eve to safety.

The dark matter core is finally reconnected to the Draght. The Omniscience explains that the planets of 2M1510 served as redundant data storage, with the biosphere acting as a backup for the data in the central body. The catastrophes served to regularly delete these backups.

Adam is suffering from a cough that proves to be not harmless. Ranaka seeks out Chenko and Marchenko, as the health keepers need nanofabricators to help Adam. The Omniscience plans to pursue the central object.

THE DEAD PLANET

The plot of the fourth book is marked by a desperate struggle against a technological plague and the search for the mysterious Builders in the system of the white dwarf Wolf 489, reverently called Trident by the Grosnops.

At the beginning of the novel, a mysterious infection spreads aboard the Majestic Draght, affecting both humans and Grosnops. Adam's cough is much more than that. The pathogen, referred to by the Omniscience as a “fungus,” consists of microscopic, mathematically precise polygonal gear structures that infect and stiffen organic material. The condition of Adam and Ragnor, whose cognitive centers are enveloped in blue-black lines, is particularly critical. Since there is no cure, Commander Gronolf orders almost the entire crew into cryosleep to slow the spread and conserve resources.

Meanwhile, the ship follows the central object (an asteroid belonging to the Builders) that the crew had already investigated in The Shared Planet. During the years-long journey, only a few remain active: the Omniscience (in the form of Cosima Liva), the robot Chenko, and the alien Peech, who secretly watches over the sleeping Eve. There is a certain mistrust between Chenko and the Omniscience; Chenko fears that the AI is manipulating data in order to pursue her own agenda—the search for her progenitors, the Builders. To remain independent, Chenko secretly builds his own gravitational wave detector, which he uses to track the central object.

The journey becomes a years-long war of attrition against the infection, which is now also attacking the ship's systems. Chenko must first physically separate infected sectors of the Draght from the rest of the ship to prevent the fungus from spreading to the life support and navigation systems. At the same time, Peech proves to be an instinctive hunter. Equipped with targeting optics built by Chenko, she uses her corrosive saliva to destroy mobile mutations of the fungus—crystalline drillworms—in the hydroponic farms.

Finally, the Omniscience reprograms the remaining nanofabricators to erect protective barriers around the brains of Adam and Ragnor. However, the success of this measure is doubtful.

Nevertheless, the war within is a success—thanks to the Omniscience, Chenko, and Peech joining forces, even though there is hardly a trio in the universe with so many differences. The Majestic Draght still exists, and so far no one has died from the infection.

Finally, the ship reaches Wolf 489. The Omniscience's hope of finding the Builders and a cure here is bitterly disappointed: the only planet in the system is a dead, scorched world marked by massive cracks. Commander Gronolf, confronted with the failure of the mission after waking up, wants to continue the journey to a habitable water world. But time is running out: Ragnor's condition is deteriorating dramatically, and the navigators discover a gravitational anomaly in the system—an invisible object with the mass of two suns.

The crew of the Draght resemble shipwrecked sailors on a slowly disintegrating raft, reaching a lonely island in the hope of rescue, only to find that it is a burnt-out volcano, while an invisible giant lurks in the fog ahead of them.

Good conditions for book 5, right?


The Tiny Planet
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Eve stroked the alien's bare brown skull. Peech had arranged her long limbs so that her head lay at the foot of Eve's bed. She seemed to enjoy being stroked. The smooth bone was warm. When Eve pressed a little harder, she felt a thin skin under her fingers; it probably protected the skull from Peech's own acid.

She continued to stroke her friend. How she had grown in the last few months! Now Peech had to duck her head in order to enter Eve's room. The bed that Marchenko had built some time ago was much too small for her.

But Peech rarely slept at Eve's side anymore anyway. She seemed to need less and less sleep. When she was awake at night, she explored the ship. Eve usually heard about unusual encounters the next day; many Grosnops were frightened, even though they knew the alien. Peech must know the Draght better than most of the crew by now.

It would have been sad if Eve hadn't brought the alien with her back then. Peech couldn't speak, but she had found other ways to express herself. Most of the time, she simply demonstrated what she had in mind. But she could also nod or shake her head. Sometimes she gripped her stomach fold, which she didn't have, opened her throat as if she were yawning, or moved her stubby arms in a defensive gesture. Apparently, she copied what she found useful.

However, Peech never used violence to achieve her goals, even though she was physically superior to all the other beings on board. Had she also learned this from humans or Grosnops? Eve remembered Peech's older siblings—they hadn't been overly aggressive, but they had no problem using their natural weapons. Perhaps it was a matter of upbringing—on board, Peech must have learned that violence was not an option.

However, it was different when the danger came from outside. Eve had heard reports of how Peech, together with Chenko and the Omniscience, had fought against the mysterious disease. She had not spared herself in the process.

Eve sighed. In the end, it had all been for nothing. Now they were stuck in this dead system, with no sign of a cure. There wasn't even anyone here they could ask about it. The central object had probably also observed the mess and changed course.

There was a knock at the door. Peech jumped and retreated a little further into the room, presumably so as not to scare the visitor.

There was another knock. “Eve, are you there?” Her tablet identified Marchenko’s voice. It was nice of him to visit, of course, but wasn’t he needed at headquarters?

Peech hissed.

“It’s just Marchenko,” she whispered silently.

Peech hissed again. What was wrong with her? Some kind of premonition? A shiver ran down Eve's spine.

“Eve, I have to tell you something,” appeared on the tablet.

“Yes, come in, please.”

The door opened. Marchenko's head poked through the crack. He nodded and stepped inside.

Peech hissed.

“Everything's fine, Peech. We have a visitor, Marchenko.”

Peech seemed to understand her silent message, but hissed anyway. Eve turned to her. What was wrong with her?

“So, what's up?” Eve typed.

“May I sit with you?” Marchenko asked.

He was keeping her in suspense. She nodded. The bed squeaked as he sat down. Marchenko glanced at the door as if expecting more visitors. Eve looked at the tablet. Now she was really curious.

“I... Well, it's not easy to tell you this. Especially since I... You know, I've known him longer than anyone else here. It's...” Marchenko swallowed loudly and rested his head on his hands.

Eve felt a lump in her throat and cleared her throat. “What? Please, just tell me what you wanted to tell me,” she typed.

“It's not a matter of wanting to. Chenko asked me...”

“What happened, Marchenko?”

Eve felt Peech put her front paw on her back.

“He passed away,” the tablet repeated Marchenko's words. “The fungus... the fabricators couldn't stop it. Ragnor is dead.”
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The camera moved low over the plain. There, that shadow—it could be a canyon. Gronolf halted the camera directly above it and panned the image downward. All he could see was blackness. He switched to infrared and activated the sonar. A green-glowing formation appeared on the screen, reaching deep into the planet's crust. However, the infrared image showed hardly any distinguishable features.

“The crevice is just as dead as the rest of the planet,” said the Omniscience, who was sitting next to him on the sofa. They were in his office.

“What do you think, Marchenko?” asked Gronolf, glancing to his right, before he remembered that Marchenko had been called away by Klator a few minutes ago. Hopefully the health keeper didn’t have bad news for them. Their streak of bad luck had been going on for far too long.

“The poles,” said Gronolf. “Maybe we have a chance there.”

The Omniscience nodded. She had probably analyzed the images countless times in her memory and found nothing. But it didn't seem to bother her that Gronolf imagined himself to be smarter than she was.

But it was true, as the saying went: Eight eyes see more than four. Although the Omniscience had probably viewed the images with countless virtual eyes. Nevertheless, perhaps she had applied the wrong criteria. It was not easy to identify traces of former life when looking at an object that had been virtually sterilized with gas heated to several thousand degrees.

The camera began to move. It ascended into higher layers of the atmosphere, traveling at tremendous speed. Gronolf soon realized that it was approaching one of the poles, because the ground was increasingly covered with ice. The planet was almost exactly perpendicular to its orbit, so that extreme cold prevailed permanently at the poles. The little atmosphere that the planet had been able to retain lay frozen on the ground there, forming a mountain up to five kilometers high and almost a hundred kilometers in diameter.

The screen now showed the slopes of this elevation. They were steep, even if the image was artificially exaggerated. They would be almost impossible to climb. Gronolf imagined standing at the foot of this mountain of frozen air. A five-thousand-meter-high wall rising at an angle of forty degrees or so must be an impressive sight.

Gronolf sighed. Under different circumstances, he would have immediately organized an expedition, even led it himself. He was far from tired of seeing strange planets. But right now, they were in a race against time. The damn fungus seemed to be winning.

The camera flew up the slope. The ground was pockmarked, probably because the individual components of the former atmosphere had turned gaseous at different temperatures. Gronolf let the camera peer into a few holes, but they were only a few meters deep.

He was actually interested in the pole itself. If the former inhabitants had prepared for an emergency, the signs would be there. The polar cap provided natural protection, and building a deep bunker along the planet's axis of rotation would offer engineering advantages.

He therefore had the camera fly lower the closer it got to the center. In addition, he switched on the radar and sonar and finally even the neutron scanner, which allowed him to see deep into the ice layer. Gronolf looked over at the Omniscience. She gave nothing away. Perhaps she wasn't even there and had only placed her body next to him to give him a feeling of camaraderie.

Gronolf rubbed his stomach. He was hungry, of all things. He hadn't had anything to drink since waking up from cryosleep.

“Look,” said the Omniscience, as if noticing that Gronolf's thoughts had wandered. The general flinched and looked at the screen.

The camera was hovering above the center of the enormous polar mountain, and none of the instruments detected any structures in the depths. Gronolf increased the intensity, but the image remained unchanged.

“There are no underground structures on Wolf 489 b,” explained the Omniscience. “The inhabitants probably left before the planet was so devastated.”

“How can you say that so dispassionately? We set course for this system because of you. I would have much preferred to search for a water world.”

“But then we would have missed the chance to find the Builders.”

“We did anyway. At least then I could have let the crew swim in the sea. Maybe that would have gotten rid of the fungus. There can't be only one way to cure this disease!”

There was a knock at the door. Gronolf jumped up.

“Where are you rushing off to?” asked the Omniscience.

“I have to go to headquarters.”

“Wait, Miknor is outside. I had him come especially for you.”

Miknor was one of the most renowned keepers of knowledge aboard the Draght, and he specialized in astrophysics.

“Then why don't you ask him in?”
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The screen, which took up an entire wall of the Omniscience’s office, turned brown. Miknor fiddled with a keyboard embedded in the wall next to it.

“Just a moment,” he said.

Gronolf rubbed his stomach. All this was taking far too long. He had to get to headquarters, or the crew would become restless. Someone had to decide what to do. The crew needed a goal.

“It'll be ready in a moment,” said the keeper of knowledge.

Gronolf jumped up. “I'm sorry, but I'm needed in the control room.”

The Omniscience also stood up and pushed him back onto the sofa. Despite her human form, she was surprisingly strong.

“Give Miknor five minutes.”

Minutes, not micro-orbits. How firmly human terminology had become established! Gronolf would never have dreamed of that back on One Sun.

He sat back down. The screen promptly changed and turned completely black. Slowly, a few dots emerged. Gronolf recognized the white dwarf in the center, along with the planet in its tight orbit.

“We've been searching for a long time,” Miknor explained. “Ever since we were awakened from cold sleep.”

That was just a few days ago.

“One might think that's only a short period of time, but anyone familiar with the subject will share my assessment.”

In that case, Gronolf was obviously not familiar with it. Never mind. Hopefully Miknor had something really relevant to say.

“The problem is that we noticed one thing right away upon arrival: there must be two sun masses hidden in this system.”

The star and the planet on the screen began to move. They left behind a golden trail, which probably represented their trajectory. It looked as if both celestial bodies were drunk. The white dwarf performed a kind of dance, moving in an elliptical path. The center of gravity of this ellipse was constantly shifting. The planet's course was even more chaotic. Sometimes it shot across the system, and other times it performed loop-like movements.

“The movements in the video are simulated, based on the movement data we have collected since our arrival,” explained the keeper of knowledge. “They not only tell us that there is a third mass hidden in this system, but also where.”

Miknor pressed a button and another golden glowing body appeared. The ellipses along which it moved through space beautifully complemented those of the white dwarf.

“So we know where the object is?” asked Gronolf.

“At least we can calculate it from the current movement data.”

“Then why aren’t we already on our way there? Come with me to headquarters, Miknor, and give me all the details. We have no time to lose.”

Why had the Omniscience arranged this meeting in the first place? She must have known about Miknor’s results. The keeper of knowledge was not to blame for the delay; the Omniscience was.

“Not so fast, General Gronolf,” said Miknor. “The problem is that we haven't detected any object at the location in question. We know it's there, but our instruments aren't showing it.”

“We could still fly there. We might be able to see it better up close.”

“We don't know its nature. It could be dangerous. Maybe it's a black hole?”

“Wouldn't that have to be heavier?”

“You are well informed, General. But that only applies to stellar black holes, created by a star explosion. Other kinds could have almost any mass.”

“But a black hole like that is only dangerous if we cross its event horizon. With such a low mass, it should be quite small.”

The keeper of knowledge paused. He blinked appreciatively with all four eyes. “That's right. There's a second reason why we're not heading for the unknown object—it looks like the Draght is changing its currently hyperbolic trajectory due to the object's gravity, so that we'll enter a larger orbit around it.”

“The thing is pulling us in,” said Gronolf.

“That sounds a bit more dramatic than it is—in any case, it saves us from using fuel to get closer.”

There was a knock.

“Did you invite someone else?” asked Gronolf.

The Omniscience shot up from her seat and stood rigid as a marble column. Then she relaxed.

“Ranaka is out there. She has bad news.”


[image: ]
Bright Night 13, 4139, Trident





Eve ran. Her heart was beating in her throat. No, Marchenko had to be wrong. It was impossible that Ragnor... She almost felt as if she had rescued him herself from the ocean of Two Suns after his birth, even though she had never set foot on that planet.

Turn right. Now left. Up the ladder. Eve ran without thinking. Her head was filled with images she was trying to suppress. The dark blue patterns spreading across their skin. The growths on their bodies, which Eve imagined as cancer, even though the Omniscience always spoke of a fungus. Why hadn't the nanofabricators helped?

Left. Downstairs. Right. Straight down the hallway. She raced forward so quickly that the only reason she didn't fall was because her legs were still fast enough to get back under her center of gravity. She couldn't have dodged anything now, and luckily she didn't have to. The waking process for the large crew was far from over, so there was still little traffic in the hallways.

Doors open. She pushed against the door leaf. A crack. The door opened outward, even though it wasn't designed to do so. “Sorry!” she shouted, and in the next moment, a Grosnop stopped her. Eve struggled in its heavy arms.

She searched for her tablet. There it was. “I have to get to Ragnor. Put me down!” she typed.

“This is the recovery ward. The fungus patients are in the medical ward,” the device translated the answer. The Grosnop put her down. “Out the door,” she continued reading, “down the hallway, left at the first intersection.”

Eve didn't have time to say thank you. She snapped the door open by quickly pushing it in the other direction, flew down the hallway, and turned left, where she ran into Miknor's arms.
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“That was quick,” said the health keeper.

“Let me go. I have to get to him!” She held the tablet out to Klator.

“Wait. That’s not possible right now,” came the reply. He held her tightly with his load arms and dragged her down the corridor. They reached a small office, where he took Eve in and quickly locked the door.

“What’s not possible? I have to see him!” Eve set the tablet aside and hammered on the door. If Chenko or Marchenko heard her, they would surely help her.

The tablet vibrated. Klator had said something. “Eve, Ragnor is being examined.”

“Examined? What does that mean? He’s dead!” she replied.

“Yes. That gives us more opportunities to examine him.”

“You're cutting him open! That's inhumane.” It was a meaningless accusation, and Eve knew it. The Grosnops were not human. They rarely behaved like humans. Her anger slowly dissipated, replaced by grief.

“Marchenko also spoke in favor of it,” said Klator, and the tablet translated. “We may be able to learn something that will help the other patients. We also want to recover the remaining nanofabricators. When the cycle fails, it becomes increasingly difficult for them to return to the surface on their own.”

Nanofabricators, of course. Other patients. Ragnor hadn't been the only one affected by the fungus.

“How is Adam?” she typed.

Klator didn't answer, just turned his head in a circle. He didn't know for sure. “I can take you to him,” appeared on the screen.

“Yes, please.”

The health keeper unlocked the door and walked ahead. For a moment, Eve considered whether she should dodge past him. But he was right. She would only interfere with the examination.

They stopped in front of a sleeping pod covered with a sheet. Eve was startled. Was Adam also...?

“No, don't worry.” Klator must have recognized her shock and showed her his own tablet. “He's alive.”

He didn't say he's fine. Eve was grateful to Klator for his honesty.

“Please stand at the head end,” said Klator, pointing to a spot next to the coffin-like container.

Why? It was much easier to assess a patient's health from the foot end of the chamber. But she complied with the request.

Klator pulled the sheet down to chest level. It really was Adam! And he was awake and smiling at her! Eve placed her hand on the glass and Adam pressed his against it from below.

[image: ]


“Why is he awake?” Eve pushed her tablet toward Klator, who was taking notes.

“We’ve discovered that the body can’t fight off the fungus as well in cold sleep as it can when awake.”

“You’re only realizing that now?”

“Eve, if we had woken the sick right away, they wouldn’t have survived the flight to Trident. But now that we’ve arrived, we can wake them up.”

Arrived, yes, but where? No one really seemed to know.

“Can I communicate with Adam?”

“Only through sign language. We can’t put anything into the container, and we can’t let Adam out. That would kill him.”

“Does he know that?”

“Of course. Chenko explained it to him with written messages.”

Eve rummaged through the compartments at the edge of the sleep container. There were the notes! Chenko had actually written them by hand. Eve read them one after the other.

“Good morning, Adam. It's me, Chenko.”

“I'll show you letters on the tablet, sorted by frequency. When you choose one, close your eyes for a moment. That way we can put together sentences, which I will then respond to.”

“Exactly. You did well. Don't worry about the occasional typo. I understand what you're trying to say.”

“I understand you're surprised that you're awake. Klator says you'll recover faster that way.”

“Unfortunately, I have to ask you to be patient. As if I were the right person for that! Well, maybe I am. We don't know yet how to cure you permanently, and the current situation doesn't exactly give us cause for hope.”

Someone called for Klator, who turned away and whispered to another Grosnop. Eve picked up the next piece of paper.

“You must know that I will do everything, absolutely everything, to cure you. If there is a cure, I will find it, and if there is a way, I will take it.”

“That's normal. Klator says you will also be in pain. He can't turn it off like he did during cryosleep. If it gets too bad, you must tell me. Then we'll just have to put you back into cryosleep.”

“Sorry, that was imprecise. Klator can't reproduce your voice while you're in the container. This is the only way we'll be able to talk.”

“No, letting you out altogether would be fatal. Then we'd lose control of the nanofabricators. I'm sorry.”

“The good news is that no one has died from the fungus yet.”

Eve crumpled up the note and turned away so Adam wouldn't see her tears. Someone would have to tell him, but it wasn’t going to be her.

“Adam, I'm proud to be your father. You can count on me.”

That was the last sheet. Klator took it from her and pushed the tablet toward her.

“Ragnor has been restored,” it said matter-of-factly.

For a moment, joy welled up inside her. Restored! But Klator sadly lowered his head and closed his eyes. With his tactile hands, he led her away from Adam's container. Eve fought back tears. Adam mustn't see her like this.

“Where is he?” she typed into the tablet.

“I'll take you there in a moment. But I think Adam wants to talk to you first.”
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“Hello, sist…,” was written on the tablet. Eve added ‘er’ and showed it to Adam. He didn't need to torture himself any further if she already understood the meaning.

But he shook his head and forced her to start over.

“Please let me finish,” was his next sentence.

Eve nodded, even though she didn't understand the problem. “Okay,” she wrote on the tablet. Why had Chenko used paper notes? Maybe he had only come up with the idea of using a tablet later.

“Has no one really died from the disease yet?”

Even as she pieced the question together, Eve searched for the right answer.

“What makes you think Chenko might not have been telling the truth?”

“The look on your face when you saw his notes...”

Eve had to turn away, but she couldn't stop her eyes from welling up. She sniffed.

“You're a good observer. Oh, and I'm sorry I interrupted you.”

“It's okay. I'm sorry. I'd like to give you a hug right now.”

Eve leaned on the glass container. Her nose was running. Adam was out of her reach, and yet he hadn't been this close to her in a long time.

“We'll make up for it when you're healthy. Aren't you going to ask who it is?”

“Ragnor. It was probably me who infected him. I'm so sorry. He really liked you, you know?”

“You think so?”

“Everyone could see that.”

Eve swallowed. Yes, he had even asked her out on a date. Still, she wasn't sure what he had seen in her. She feared he only saw the Eve who had saved him. But that had been a different person. She herself would certainly not have dared to interfere with the customs of an alien species that was physically superior to humans.

“He must have seen Marchenko's Eve in me,” she typed.

“I think he saw you and realized that you resemble that other Eve.”

“But I'm completely different.”

“Hey, you rescued an alien baby from a cave even though everyone was against it and thought it was dangerous.”

That really was an interesting parallel.

“How's Peech?” Adam asked.

“Oh, without her, we would have lost the Draght long ago. Without Chenko, too, for that matter.”

“Good thing you said that. I don't think we should be angry with him anymore for wanting to take over the Draght back then. He's really changed.”

Klator tapped her and pointed to the clock on the tablet. The conversation with Adam was running long.

“Klator needs me now,” she typed. “But you're right. If we survive this, we should start over with Chenko.”
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Ragnor lay on a shiny steel slab. A metal block had been placed under his head. His eyes were closed. Eve had never noticed before that he had such long eyelashes. She could only remember the Grosnop with his eyes open and a curious look on his face.

Most of his body was covered with a white cloth. Eve pulled it down a little at the shoulders of the tactile arms. Klator stopped her.

“It's not a pretty sight,” he typed on the tablet.

Eve shook her head and pulled the cloth down a little further. The skin, usually greenish and shiny, was gray and dull. But it wasn't just dried up. Something had spread over the skin, growing until it almost completely enveloped the Grosnop. Ragnor looked to her like the prey of a giant spider that intended to eat him at some point.

“Don’t touch it,” Klator typed.

She hadn’t intended to.

“This covering is also present on Adam,” he wrote. “But not as extensively. Above all, Adam doesn’t breathe through his skin like a Grosnop does. As long as the fungus doesn’t attack his lungs, your brother will survive.”

Survive… was it worth it if he could only communicate with difficulty from his sleep chamber?

“We have to kill this fungus,” Eve typed.

Klator turned his head all the way around and back again. “The Omniscience, Chenko, and Peech tried that, but all they achieved was a brief respite.”

“Everything that lives is mortal. Even this thing.”

“We mustn't understand it as a human or Grosnop, because it isn't. Killing Ragnor was probably not its intention. It will die itself sooner or later. It probably wasn't prepared for its victim to breathe through its skin.”

Not prepared—the fungus was a damn killer! But Klator was probably too much of a scientist.

“What do you mean, the fungus will die itself sooner or later? Isn't it automatically dead when its host dies?”

“No.” Klator typed quickly. “We're still observing activity. The tissue is converting Ragnor's cells into its own cells and spreading.”

Eve took a step back. The damn fungus was alive while Ragnor was dead? And the Grosnops were allowing that?

“The thing is in perfect health, and you're not doing anything about it? A flamethrower would certainly change things.”

“Eve, that would be a terrible waste. We can now perform all the experiments on this specimen that we had to forgo out of consideration for Ragnor. This could lead to a breakthrough in treatment! This fungus is not our mortal enemy. Like Ragnor, it was just in the wrong place at the wrong time.”

“You want to perform experiments on his corpse?”

“We have to, Eve! We owe it to Ragnor. I’m convinced that’s exactly what he would have wanted.”

Eve took a deep breath. Grosnops were not human. They also sent their babies on a journey from which a portion of them did not return. Ragnor would probably have been really disappointed if they hadn't used his body for research.

“I... I know that you...”

How could she best express this without offending Klator? Another Grosnop entered the room. He had brought slides that looked almost like X-rays.

“Please wait a moment, Eve,” Klator typed and turned to his colleague.

The two seemed to be talking. Eve turned the tablet so that the microphone could hear better.

The device translated, but apparently didn't catch every turn of phrase.

“... Growth identified... dorsal... valves for third heart... movement. ... Unusual rhythm... cannot be explained... cell decay stopped... never observed... unbelievable...”

“What’s wrong with Ragnor? What have you found out?” Eve typed.

Klator took the tablet. Then he seemed to change his mind.

“Eve, I’m afraid I have to ask you to leave us now. Toknor, you check this data until we are one hundred percent sure.”

“But Klator, we are sure that…” appeared on the tablet.

Klator turned off the device. Eve quickly glanced at Toknor’s stomach fold, hoping to be able to read it, but it was covered by his load-bearing hand.
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Marchenko was just about to bite into his carrion tooth steak when the lights in the room went out.

“Gronolf?” he asked.

“What's going on here?” demanded Gronolf.

An emergency light bathed the darkness in red. Marchenko could only make out silhouettes. Gronolf, to his right, had jumped up. Chenko sat to his left. Keep calm, that's right. Marchenko nodded. They often reacted similarly. Sometimes he felt as if Chenko was his brother. But they were more than that: they were clones—at least as far as their consciousness was concerned.

Numbark and Murnaka sat on the other side. Murnaka, Gronolf's wife, had pulled out a device and whispered something into it that he didn't understand.

The Omniscience was slumped over the table, her face on her plate. Every now and then her hand twitched. No one had jumped up to help her—that was just how it looked when the Omniscience left her body.

The Omniscience’s voice suddenly spoke from the wall. “A strong electromagnetic pulse hit us.”

“Damage?” asked Gronolf.

“A few circuits burned out, so the automatic system shut down the entire electrical system.”

“Isn't that excessive?”

“It's for our protection. What's turned off can't be damaged.”

“Where did the pulse come from?” asked Murnaka.

“An attack?” asked Gronolf.

“I'm looking into that right now. Apparently, the effect occurred slightly earlier in some sectors than in others. The pulse passed through us at the speed of light, but that is limited. I have already determined where we were first hit. That means...”

The Omniscience fell silent. She had probably started an extensive simulation. Why was she still stuck in that human form? Marchenko had decided since waking up that he would choose a robot body next time. Then, in emergencies, he could retreat into the Draght's computing systems like the Omniscience.

“Let me guess,” said Numbark. “That damn untraceable object attacked us.”

“I apologize,” said the Omniscience. “The triangulation is not straightforward, so I first had to boot up a few of the shut-down computers. I advise against jumping to conclusions.”

“If they’re attacking us, we can’t let them get away with it,” said Gronolf. “Otherwise they’ll think we’re weak. Nobody negotiates with the weak.”

The commander was playing his role. But was he right? Was it about instilling respect in someone? They didn't know enough to say that yet.

Murnaka slammed her load-bearing hand on the table so hard that it rattled. “You heard what the Omniscience said.”

“That we were attacked,” said Gronolf.

“No, Commander. That's what Numbark claimed,” said the Omniscience.

“Speculated,” corrected Numbark.

“So who was it? If it harms us, it's an attack. How often can we survive such pulses?”

“Well, if we were hit by ten such pulses, it would be a serious problem for the electronics.”

So they had nine more hits left.

“Then it wasn’t an attack,” said Marchenko. “If the enemy had seen that we are sensitive to their weapon and that they could destroy us with a whole series of such attacks, we would have suffered the next hit long ago.”

“Marchenko is right,” said Murnaka. “If they wanted to kill us, we would be dead by now.”

“Maybe they need to recharge their weapon first,” said Numbark.

That was a valid point, of course. A radiation weapon powerful enough to damage the Draght from a great distance would probably require a good deal of energy.

Gronolf rushed to the door. “That will take too long. I’ll sound the alarm. We need to be able to strike back as quickly as possible. The crew is waiting for a response.”

Gronolf was the commander. Once he had made up his mind, it was difficult to dissuade him.
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The door slammed shut behind Gronolf. Murnaka pointed to the Omniscience’s body.

“Numbark, can you help me?”

The two Grosnops circled the table. They hoisted up the Omniscience’s upper body and Murnaka wiped her face with a cloth. Then they carried the body, chair and all, to a corner of the room and arranged everything as if the Omniscience were merely asleep.

As if she had been waiting for this moment, she spoke again from within the walls. “I have finished the simulation,” she explained. “I will show it to you on the wall.”

A bright light flashed on, so dazzling that Marchenko had to cover his eyes. The light switched off again. Instead, the wall behind the Omniscience’s chair turned into a screen.

“So, this is our current orbit in the Trident system.” It was as if the Omniscience was explaining it to them while lounging in the chair.

Marchenko saw the path the Draght was taking around the white dwarf and the unknown object. It looked a bit like the thread of a corkscrew.

“Gronolf is no longer here,” Chenko noted.

“I know. He'll get this data fed into headquarters. Then I won't have to explain it twice.”

However, the display didn't really explain anything. The ship was making loops, and the white dwarf and the unknown object were dancing around each other. There was no discernible source for the flash of radiation.

“It could have come from anywhere,” said Numbark.

“That's what I thought at first!” explained the Omniscience.

“But?” asked Murnaka.

“Let's assume that the object, which is still unknown to us, is rotating,” said the Omniscience. “Most things in the cosmos rotate, right?”

A line now emanated from the object, shifting with the object's movement. It was like a rider swinging a whip. As the object approached the Draght on its trajectory, it was struck by it. But the same thing happened to the white dwarf.

“You think it was a natural process?” asked Murnaka.

“Yes, I think so.”

“But that's just a guess based on the current trajectory data,” said Numbark.

“I'm pretty good at guessing. But you don’t have to believe me yet. Not for another forty-eight seconds.”

“What happens in forty-eight seconds?” asked Marchenko, even though he had a hunch.

The Omniscience did not answer. Marchenko counted along.

“Forty-eight,” he said when the countdown was over. At that moment, it went pitch black again. Once more, a red light glowed before the screen lit up. This time, however, the frame was flashing.

“That means a ship-wide alarm,” said Numbark.

“Gronolf is spooking the carrion tooths again. I’ll take care of it.” Murnaka left the meeting room.

On the screen, the rider continued to lash out with his whip. How many times could the Draght take such hits? If this continued, in another hour they would be unable to maneuver. That was not good.

“We should avoid these strikes,” said Marchenko.

“I can’t guarantee that will be possible,” said the Omniscience.

“Can't we change course?”

“Yes, but so can they.”

Marchenko shook his head. “No object with almost two solar masses can make sharp turns. With our maneuverability, we should be able to beat them every time.”

“You're right. The only problem is that the Draght isn't ready for navigation yet. Peech and Chenko separated the infested sectors from the rest of the ship. Until we restore the connections, any maneuver would be a potential disaster.”

Chenko jumped up. “Then Peech and I should get to work as soon as possible.”

“There's nothing wrong with that,” said the Omniscience. “However, I have already alerted Gronolf, and he is sending the entire crew to repair it.”

That sounded at least a little reassuring. But it didn't seem to satisfy Chenko, because he left the room as well. This, in turn, worried Marchenko more than he wanted to admit. After all, they were siblings and thought alike on principle.

At that moment, he had an idea. “Wouldn't it be easier to jettison one of the modules? It would necessarily take some of our momentum with it, and our trajectory would automatically change.”

“That's an excellent idea,” admitted the Omniscience.

Had she not thought of that herself? “Don’t you think?”

“Of course, I've already thought about that,” it said. “One problem is that we don't know exactly how big the impulse is, or whether a small change in trajectory would be enough to completely escape it.”

Marchenko shook his head.

The Omniscience was trying to steal his idea. But it didn't matter. The main thing was that they escaped this damn radiation flash.

“May I say something?” asked Numbark.

“Of course,” said Murnaka.

“Thank you. I think I know what we're dealing with.”

“A ship of the Builders?” asked Murnaka.

“Not a ship. A natural object.”

“Too bad.” Murnaka waved her tactile arms dismissively.

“Of course!” Marchenko exclaimed. Why hadn't he thought of that before? An object of approximately two solar masses that periodically emitted electromagnetic energy—it could only be a pulsar, a rotating neutron star. The jets emanating from a pulsar shot out into space from its poles. Unless you happened to be hit by one, you wouldn't even notice them. And the star that produced them would measure only twenty kilometers across, making it difficult to detect from a distance. At least, if it had cooled down considerably. In other words, if it was old.

But he didn't want to spoil the surprise for Numbark, so he didn't reveal his thoughts.

“It's a pulsar,” said Numbark. “A rapidly rotating neutron star.”

The next moment, it went dark.

“Three,” said Marchenko.
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Peech pounced on her as if they hadn't seen each other in weeks. What was wrong with her? The alien sniffed Eve for a long time before lowering her head, ready to be stroked. And even that wasn't enough for her.

Did Peech sense the loss she had suffered? Eve thought it was possible. When it mattered, she could be very empathetic. She hadn't had much to do with Ragnor. Would Peech be interested in seeing his remains? Maybe it would be good for her to understand the concept of death. Eve didn't want to know what Peech would be capable of if Eve were to die suddenly.

Would she blame the others for it? Eve caught herself partially blaming Klator for Ragnor's death. After all, his treatment had failed. And what about Ranaka, who had always acted like her friend? If it hadn't been for her, Eve might have spent more time with Ragnor, and then maybe none of this would have happened.

It was silly. She knew that perfectly well. If anyone was to blame, it was the fungus, and even that was obviously just trying to survive while everyone here wanted to kill it. Eve sniffed. No, she had no sympathy for the fungus. It was nice to imagine Peech attacking it with her acid.

The light went out. Peech froze. A red eye appeared above the door—the emergency light. What had happened? Eve got out of bed and started toward the door, but Peech pushed in front of her. She wanted to protect her, that was clear.

“Hey, I'm the older of the two of us,” she said.

Peech didn't care. She pressed the doorknob with her mouth and pushed the door open. Outside, there was also red light. Eve heard quick footsteps. A Grosnop ran past. Suddenly, he screamed. Peech had apparently grabbed him. Now she put him down in front of Eve. The Grosnop was moving his tactile hands frantically, which Eve could understand, since he didn't know what the alien wanted from him. She could tell from the crease in his stomach that he was saying something, but he was speaking much too fast. She had no chance of understanding him. Unfortunately, her tablet was on the bed. She quickly grabbed it and typed.

“Don't worry, Peech won't hurt you.”

“That’s not what it looks like.”

“Trust me. What’s going on with the ship?”

“General power failure. Maybe an attack. Now please let me go. I’m needed in the control room.”

“Thanks.” Eve signaled to Peech that the Grosnop could leave. He squeezed between her and the wall. The lights came back on.
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Just as the lights came back on for the second time, there was a knock at the door. Peech immediately jumped forward to open it. It was Chenko.

“What is it?” she asked silently.

Chenko replied in sign language. “I’m not here for you.”

Eve grimaced. Was she not needed?

“Is there anything useful I can do?” she asked.

“No. I need Peech. Peech, are you ready?”

The alien raised a claw, and in the next moment, the two high-fived like old friends. Eve's throat tightened. Was she jealous? But it was obvious that Peech had spent years traveling with Chenko while she was asleep. Chenko probably knew the alien better than she did by now.

“At least tell me what's going on, Chenko.”

“We have to weld the sectors of the ship back together. But now we have to go.”

“Why the rush?”

Chenko hesitated. “Because... because...”

“Why?”

“If we don't change course soon, the object will roast us.”

“The object?”

“That strange thing we haven't been able to identify yet.”

“I see.” Of course, she only understood that it was urgent, not why.

“You know what? I'm coming with you. You can always use an extra pair of hands.”

Chenko looked at the floor. “It's not entirely safe, and you...”

“Are you afraid I'll be a burden?” Should she be sad or angry, or both? She opted for a pragmatic response. “I'm coming with you. You simply have no choice.”
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They entered a room Eve had never been in before. It smelled of oil and ash, but at the same time somehow earthy, almost like a forest after a fire. Chenko and Peech formed the vanguard. They didn't need air to work, so they used one room as an airlock and the second, adjoining room to weld the infested sector back together from there. Eve was responsible for supplies—gas and electricity, above all.

Chenko used different techniques depending on the material. Peech, on the other hand, worked in her own unique way, which she once demonstrated to Eve in the airlock: she spat her acid onto a metal beam until the surface dissolved, then pressed another beam onto the dissolved area until the two were firmly connected.

However, it was clear that they only had limited time. The lights had already gone out four or five times, Eve wasn't sure, and Chenko had been informed that a tenth hit would spell the end of the Draght. Despite this threat, they worked carefully; if the ship couldn't handle the intended course change, their efforts would be in vain.

It went dark again. But something was different. Eve put her hands on her hips and watched the red emergency light. It was an eye in the corner of the room, staring at her, and she stared back. Suddenly, it looked toward the door, or maybe it just seemed that way to her. It was the door to the next room, which was currently serving as an airlock. Normally, the metal was cold, covered with condensation, because on the other side was the vacuum of outer space until someone closed the outer door so that the airlock could fill with air. This happened automatically via the ventilation system in the ceiling.

But now the door was warm. Eve felt it. What did that mean? The room behind it must be filled with air instead of a vacuum. But the door still wouldn't open. She knocked on it and pressed her ear against the metal to feel the structure-borne sound of a response. But there was neither a soft thump-thump nor the typical scraping of Peech's claws on metal. She knocked harder, with all her strength, but still there was no response.

What was going on? The power outage must have messed up the door controls. How long could Peech survive out there? Chenko had his robot body, so she didn't have to worry about him. But what if Peech ran out of oxygen?

Eve looked up at the ceiling. The ventilation opening was large enough to crawl through. She just had to get up there. Eve pushed a box from next to the wall into the middle of the room. Then she placed a second one on top of it. That should do it! She climbed onto her construction. Now she could remove the ventilation grate. She tossed it on the floor and pulled herself into the narrow shaft. The air there was warm and smelled musty, another sign that the atmosphere in the neighboring room was breathable.

She crawled along. It was only a few meters across the false ceiling. Eve reached a second grate, which she pushed down. It crashed as it hit the floor. The room was lit by emergency lighting, so she could hardly make out any details.

But there was movement. And there, something shiny! Was that... Chenko below her? Why was he barely moving? She had to help him, but only when she had lowered herself did she realize that there were no boxes here to climb down on. Damn. Luckily, it was still dark. When it got light again, maybe the door would open inward. Or outward. Or both. In the latter two cases, she would die.

“Chenko?” she said.

Her father's body was barely recognizable. It looked as if moss had grown over it. Brown moss, consisting of many small strands. Something was moving in it. Eve stepped back. The moss tore open. Some kind of worm peered out, as long as her forearm and with lots of sharp teeth. Was it nibbling at Chenko with them? That moss must be the fungus. Eve looked around. Chenko had last been working with a welding machine. He was still clutching it; she could see that under the layer of moss.

But there was a second device in the airlock, with a large, cylindrical tank. She ran over and examined it. The gauge was at three-quarters.

There was a valve on the barrel. She turned it on, and something sprayed out of the thin barrel. There was a button at the end of it. She pressed it. The liquid ignited.

Yes! Eve directed the jet of fire onto the moss. It ignited immediately. A worm appeared and burst after she had roasted it for a few seconds. Hot liquid splashed onto her arms and body. Hopefully the stuff wasn't contagious. Chenko's shiny body appeared from under the burning moss. She couldn't see any damage, and indeed, his muscles were tensing up again. Chenko scrambled to his feet and got down on his knees.

That was the moment when the Omniscience re-energized the entire Draght. It became blindingly bright. The door opened—the outer door, behind which the deadly vacuum waited. Eve wiped sweat from her forehead. There was nothing she could do. Chenko clearly didn't understand what was happening. He didn't realize that Eve was about to die, even though she could see that his thoughts were racing and he was wondering what was wrong with what he was seeing.

It was good that way. She was a weak person, yet she had still been able to help the robot. She would leave a mark on this world, just like the other Eve who had saved the hatchling Ragnor. Only now she would be killed by the same fungus that was about to claim her as its second victim. What irony!

Eve forced a smile. Chenko should at least have fond memories of his daughter.
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The Majestic Draght had deep wounds. The large screen in the control center showed the sectors that were not yet reconnected to the ship, highlighted in deep red. The light radiated out to the sides, making it look almost as if the Draght was bleeding from these angular holes.

Gronolf jumped from computer to computer, coordinating the teams that were restoring the connections. His skin was bright green; he was almost bursting with energy. Nevertheless, his voice remained calm. The instructions he gave were precise. If a team was not progressing as quickly as he liked, he admonished them—but he did not demand the impossible.

Marchenko looked around. The atmosphere in the control center was very different from usual. The crew was focused on their tasks. There was no time for jokes. Suddenly, tactile arms shot up into the air. Another sector was reconnected to the ship! Marchenko joined in the applause.

“Five,” said a voice from the speakers in the wall.

The control center was the only place on the Draght that was completely shielded from electromagnetic interference. And it had its own emergency power supply, so the repeated hits went unnoticed.

However, something was happening on the screen, and it wasn't good: a sector that had already been lit up in green was turning red again. Gronolf braced his load arms against his side and looked at the display.

“Omniscience, what's going on with K-19?”

“We have no connection to that sector.”

“Is it connected to the ship?”

“I don’t know. Something may have come loose during the hit. Or maybe it’s just the data connection that’s been disrupted.”

“Understood. I’ll send someone over. Tolnok, go check K-19. Quickly.”

A Grosnop stood up from his seat at a computer and ran out of the room.
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Marchenko swallowed hard when five sectors lost contact after the next hit. Tolnok wasn't back yet. It was probably time to change strategy.

“Gronolf? I think we should jettison the module now. It’s time.”

Gronolf rubbed his stomach. “I don’t like that. Whatever we jettison, we may never get back. It would be the first time the Draght has lost part of its structure. And the assembly teams are pretty fast. If everything continues as it is, we’ll make it.”

“What about the sectors that shut down again?”

“Tolnok just reported by radio that everything is fine with K-19.”

“What about the other five sectors? You don't know what condition they're in.”

“It'll be the same as with K-19, the hit damaged the data connection. I don't think the beam is strong enough to loosen fresh welds.”

“You want to tie the fate of the Draght to what you believe? That's not the Gronolf I know.”

Gronolf stamped his foot briefly, but that was all he allowed himself to do to relieve the pressure.

“You're right, Marchenko.” Gronolf ran to a terminal and spoke into the microphone. “Tolnok, find four people and then check the five sectors that went offline in parallel. Quickly. I need to know what I'm dealing with.”
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The next hit opened up eight new wounds. The deep holes hurt Marchenko just to look at them. How must Gronolf feel, as the captain responsible for the ship? As if he sensed that Marchenko was thinking about him, the general waved to him.

“It’s about time,” said Gronolf. “And you’re sure it will work?”

“Yes. The Omniscience has calculated it.”

Gronolf closed his eyes briefly. “All right. We’ll sacrifice T-23. The team that was supposed to take care of it hasn’t started work yet.”

T-23 wasn't that far from headquarters. He should be able to reach that sector in two or three minutes. Gronolf had probably saved it for last on purpose.

“I'll take care of it,” said Marchenko.

“Thanks. I'll let the team that was supposed to connect the sector know.”
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Marchenko arrived at S-23 breathless. The sector they were actually interested in was still separated from the rest of the ship. They had to carry out their plan from the adjacent sectors.

Four Grosnops were waiting for him: Kupzok, Grulok, Tomoka, and Ranaka.

Ranaka? Wasn't she Eve's friend? She seemed shy, not saying anything.

But he couldn't work like this. “Hello, Ranaka,” he greeted her.

“We should take care of T-23,” she said.

Hmm. Something was off—it probably had something to do with Eve. But Ranaka was right—they had a job to do.

“Let's go,” he said. “Kupzok and Grulok, you move to T-22 and maintain radio contact. We have to detonate the explosives simultaneously.”

Using explosives had been the Omniscience's idea. That would significantly improve the transmission of the impulse. The ship needed a gentle but firm push to leave its fateful trajectory.

Kupzok and Grulok left the room.

Marchenko reached into his pants pocket. “Take this camera drone with you.” The problem was to align the explosions precisely so that they would actually propel T-23 outward and not push it against other sectors. Together with the Omniscience, they had developed a solution for this.

“And then?” asked Ranaka.

“I'll explain the rest once you're outside.”
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Marchenko watched on the screen as Ranaka and Tomoka exited through a passageway they were using as an airlock. Outside, it looked eerie. He saw torn steel beams that looked as if they were covered in moss. Siberian jungle; even the thin layer of ice was right. What looked like moss was surely remnants of the fungus.

The two Grosnops looked around briefly, then reported in.

“Team One ready.”

“Kupzok, Grulok, how are things looking for you?”

A beam of light showed on the screen.

“That's us,” Kupzok reported. Or Grulok, it was hard to tell.

Marchenko steered the camera drone toward the other team, flying it around a corner of Sector T-23. There they were, examining the spot where they were to attach the explosives.

“It's time for the first charge,” Marchenko said.

The Grosnops obeyed. He watched on the screen as they secured the charges.

“Now the second one.”

Again, four Grosnops went to work. It was impressive to see how synchronously they moved their four arms and how skillfully they used their tactile hands.

“Done,” said Ranaka.

“Not quite yet,” Marchenko disagreed. He had the drone map the entire area. Then he transmitted the data by radio to the Omniscience, who fed it into his model of the explosion. A minute later, Marchenko received corrected images.

“Ranaka? For load one, please move it six millimeters to the left. Grulok, load four needs to be moved three millimeters up and six to the right.”

“Millimeters?” asked Grulok.

Ranaka replied in the Grosnop language. Marchenko understood it well enough to realize that she had converted the value into a different unit. It was good that Grulok had asked; he couldn't just assume that the Grosnops would understand human units.

“What is the conversion factor to your own units?” he asked.

“For millimeters, about two to one. Four millimeters is just under two nail widths.”

Marchenko had the drone take another overview photo. The loads were not perfectly positioned yet.

“Grulok, load two, please move it down half a nail width. And Tanaka, load five, please move it another nail width to the left.”

“Aye, aye,” came the confirmation almost simultaneously.

Another drone photo showed that the Omniscience's plan had been perfectly executed. T-23 should pop out of the Draght like an overripe pimple. Marchenko displayed the resulting trajectory on his tablet. They should no longer be in the path of the pulsar's polar jet.

“You can all come in now,” he said.

“I suggest we wait outside,” Ranaka replied. “The Omniscience's calculations might not be perfect.”

Marchenko shook his head. He didn't like the idea of leaving the four Grosnops in the area of the explosion. He was responsible for them.

“The Omniscience has certainly not made a mistake.”

“But we might have. What if someone has to intervene quickly? If we have to go through the airlock first, it could be too late.”

Unfortunately, Ranaka was right about that too. They had only one chance to get it right. In a few minutes, the Draght’s trajectory would no longer be sufficiently manipulable.

“There’s no shock wave out here,” Ranaka said. “No need to worry.”

True, the Grosnops had nothing to fear from the force of the explosion. The charges were minimal. They weren’t meant to tear T-23 apart, just gently set it in motion.

Nevertheless, Marchenko had a bad feeling. But since decisions had to be based on facts, he confirmed Ranaka's suggestion.

“But secure yourselves well, okay? If there's a change in course, it could propel you out into space.”
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“Three, two, one, ignition!” Marchenko tapped the trigger on the screen. Four smaller windows showed images of the explosions. In all four, a white flash appeared, very brief and not particularly bright. It almost looked as if the detonator had failed.

“That was a bust,” said Grulok.

Marchenko noticed in the drone image that he was about to remove his fuse. Youthful recklessness!

“Stop!” Marchenko shouted.

Grulok flinched. Now he noticed it too: the beams around him were moving. Sector T-23 was responding! However, it didn't slide out of its niche as smoothly as hoped. The beams scraped past each other, sending sparks flying. Marchenko zoomed in with the drone camera. There was indeed moss on the outer steel beams. The fungus had apparently managed to establish a connection to the other sectors, even though Chenko and Peech had cut off this sector as well. The damn fungus seemed invincible in the long run.

“Watch out!” Ranaka shouted at that moment.

Marchenko zoomed back to normal size. The camera captured Ranaka waving frantically. She was gesturing to Tomoka, her colleague. But why? Marchenko narrowed his eyes. There! Something shiny was moving through space, heading for the Grosnop's back. Probably a piece of metal that had broken off in the explosion. But if it hit Tomoka in her unprotected back... That mustn't happen. Marchenko noticed Ranaka releasing her safety catch and jumping. Then he lost sight of her as he steered the drone to intercept the piece of metal. Come on, faster! The camera flew toward Tomoka, who probably hadn't even noticed the danger yet. A shadow fell over the camera eye, and in the next moment, a red message appeared on the tablet: “Connection lost.”
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Eve's throat tightened involuntarily. To hell with making a good impression. She gasped for breath. She had about fifteen seconds left.

But the hole in the ceiling was out of reach.

She was going to die. Shouldn't her whole life be flashing before her eyes? Where was the white light she was supposed to see? All she felt was the most horrible fear she had ever experienced.

Until something sharp pierced her back. The pain was excruciating. At the same time, she was plucked from the ground. She was lying sideways in the air, flying over Chenko.

Her head hit the ceiling. She shielded it with her hands, kicking her legs until she felt the draft. Fresh oxygen! She sucked every molecule into her lungs with all her strength. There was more and more air, and she gasped and gasped until she drifted into blackness.
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Someone touched her arm. Eve lifted her head. It was uncomfortable. Where was she? Wasn't that Chenko in front of her? Why was the ceiling so low? The ventilation duct, exactly. She had crawled in to help Chenko. What had happened after that?

Chenko pointed behind him, then crawled backwards. Eve followed him. She must have wet herself, her clothes were damp all over. Chenko slid down through a hole in the ceiling. From there, he helped her climb down. The two boxes she had climbed on were in this room.

Something dripped from her clothes onto the floor. It was dark red. Chenko helped her sit down. Where was Peech? Was she defending life on the ship somewhere else? A shadow moved in front of her. She looked up. It was a Grosnop, the health keeper Klator. Behind him came Peech, who had probably brought the Grosnop here. Klator moved his tactile arms toward her.

“It didn't have to be Klator specifically,” Eve read from Chenko's lips.

She also had a good view of the Grosnop’s stomach fold. “I was on my way to see you anyway. But what have you done to the poor woman?”

Eve drew attention to herself. “Hey, talk to me, not about me,” she gestured. Klator, however, did not seem to understand sign language. Peech must have recognized the problem and brought Eve a tablet.

“What did they do to me?” she typed.

“You have a long wound on your back, as if someone tried to cut you open with a knife.”

A knife? The hellish pain. She didn't blame Peech. It had to be done quickly. Had the alien known about the fifteen seconds?

“Is it dangerous?” she asked.

“I disinfected it and numbed it with a human anesthetic. But you lost a lot of blood. I'd like to replace at least some of it...”

Eve took the tablet away from Klator. They didn't have time for that now. The lights were about to go out for the last time. “We have to make the ship maneuverable,” she typed. “That's more important right now.”

Now Chenko took the tablet away from her. “You probably didn't notice—we managed to dodge the beam.”

“Oh, that's great! Shouldn't we celebrate?”

Eve jumped up, but Klator pressed her down with his tactile arms on her shoulders. She didn't have enough strength to fight back. Maybe she should let him treat her after all. The Grosnop tapped on the tablet.

“I was on my way to see you because I wanted to tell you in person. You seemed so... upset.”

An icy hand squeezed Eve's heart. She grabbed her chest. “Adam! Is something wrong with him?”

Why hadn't she stayed with him? Her brother needed her.

“No. It's not about Adam. Ragnor is gone.”
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The door hissed open, but stuck in the frame. The heavy hand of a Grosnop reached through and pushed it aside. With a strained sound, the door gave way. Waves of cold air poured out of the airlock.

It smelled of disinfectant. That was why Ranaka and her three colleagues had taken so long! Marchenko hadn't been able to reach them by radio in the Faraday cage of the airlock and had become more worried with every passing minute.

“Here,” said Ranaka, handing him the wreckage of the drone. “I'm sorry, it’s irreparable. Why didn't you let me catch the steel bolt?”

“It might have hurt you.”

“A little injury like that wouldn't bother me. We can regrow entire limbs, didn't you know that? Your camera, on the other hand...”

Marchenko shook his head. The Grosnops really did have a relaxed attitude toward life, and toward death as well. He swallowed, thinking of Ragnor. Even the Grosnops were not indifferent to his death. Was it because of the circumstances, the icy danger that threatened everyone on board and had now claimed its first victim?

The radio crackled. It was Gronolf.

“Congratulations! You made it.”

“Yes. I'm sorry about the lost sector.”

“It's not so bad. We're tracking its trajectory and can reinsert it if necessary. But the course change via the dark matter engine would probably have come too late.”

“But the Draght is maneuverable again?”

“Naturally. I'll set course for the strange object.”

“That's good.”

Apparently, some normality was returning. They hadn't gotten rid of the disease, but the ship was working again. Wasn't that a good sign? From here on, things might start looking up.

“Then I hope we won't have any more unpleasant surprises.”

“Ah, there's something you don't know about yet.”

Marchenko sighed. The way Gronolf put it, it sounded like something unpleasant. “Yes? I'm listening.”

“You heard about Ragnor's death...”

“Yes, of course.” He had even informed Eve himself since Chenko had asked him to, supposedly so he could take care of Adam. “Terrible thing. Ragnor and Eve had a good relationship.”

“He was almost like a son to me,” said Gronolf.

“My condolences.”

“I don't know what to make of it, but apparently he's disappeared.”

“Excuse me?”

“He was laid out in the Health Keepers' lab. And the next time someone checked on him, he was just gone.”

“That's...”

“Impossible,” said Gronolf. “The Health Keepers clearly confirmed his death.”

“But how can that be? Are they looking for him?”

“Yes, of course, we're searching the sectors down there room by room. He can't be that far away.”

“Maybe I could help...”

“No, don't worry about it. I'd rather have you at headquarters. We're heading for the strange object.”

“The pulsar.”

“Yes, the pulsar.”
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The room, or rather the chamber, measured about two by three meters. Chenko had to wait outside while Klator showed her the scene. The rollable stretcher on which the dead man had been strapped just about fit inside. There were only a few centimeters of space between it and a cabinet filled with medical supplies.

Eve shivered. The air conditioning was set to the lowest possible setting. It was certainly no more than ten or twelve degrees.

“We don't have a cold storage room here,” Klator said, and the tablet repeated his words. “When someone dies on board, he or she is usually buried in the infinite vacuum ocean within a day. We can keep the body in a deep sleep chamber for that long. But we wouldn't have been able to examine Ragnor there.”

“I think he was... restored?”

“He was. All external experiments had been completed.”

Internal experiments, then, whatever that meant. Eve didn't want to know the details. She understood that it was necessary. Perhaps the loss would be a little less tragic if it helped others to be freed from the disease.

She looked at the bed. The straps that had held the body in place hung down at the sides: two at the head, two at the foot. Eve tried to squeeze her way to the head, but there wasn't enough space between the bed and the cabinet. She would have had to climb onto the bed to open the clasp at the head. A Grosnop, on the other hand, could have loosened the strap with their long tactile arms.

“Was the door locked, Klator?” she typed.

“It was closed, with the help of this little lever.” Klator pointed to a metal bolt that could be pushed into a groove from either side of the door. “We don't need keys here. Who would steal anything and why? Everything of value here is given to a Grosnop free of charge if needed.”

“Did you look for fingerprints?”

“We did. Only Ragnor and I have operated the lock since the last deep cleaning.”

“Or someone wearing gloves.”

Klator made a sound that the tablet translated as “human laughter.” Laughter?

Eve furrowed her eyebrows. “What's so funny?” she typed.

“Sorry, I'm not amused. It's more... strange. We don't have the concept of shoes for hands. We rarely even wear shoes for feet.”

“But as part of a space suit, you use covers for your hands.”

“Only reluctantly, in very high or low temperatures, for example, to protect the skin.”

That might be true, but it didn't rule out the possibility that the thief had somehow avoided leaving any prints. But why would someone steal a dead body in the first place?

“Were there other crew members who rejected Ragnor because of his history? He would have been given an honorable burial. Could that have bothered someone from the more tradition-conscious crew?”

Klator folded his tactile arms dismissively and held out his tablet to her, on which a longer text appeared. “Certainly not everyone was happy back then that Ragnor had basically cheated on his Draght. At least that was how they saw it, even though it wasn't his fault that the other Eve saved him. But since then, he has proven himself to be a valuable member of the crew. No one would begrudge him his funeral. If only because you have to be dead first. We are familiar with dying, but no one wants to die earlier than necessary, and certainly not from such a horrible disease.”

Eve nodded. There really wasn't much evidence to suggest that the body had been stolen by a third party. This made her suspect Klator himself all the more. He was an excellent health keeper—and full of ambition. Deceased Grosnops were usually handed over as quickly as possible to the infinite vacuum sea, where they would meet all their ancestors. In this species' concept of the afterlife, all seas on all planets were connected to each other and to the infinite vacuum sea.

However, a quick burial would mean that Klator would no longer be able to perform experiments on the deceased. Science versus faith—even in such an enlightened species, this was a difficult struggle that the health keeper might have lost.

Eve looked at him. He seemed strangely relaxed, as far as she could tell from his posture. Was that appropriate given the loss?

Klator folded his tactile hands. “Why are you looking at me so intently?” appeared on her tablet. “Have you examined the scene?”

“Yes. I’m afraid that’s all we’re going to find here.”

“You don’t think I stole Ragnor's body, do you?”

Oh, he had caught on. How embarrassing. Eve shook her head. “You would have no interest in doing that, would you?” she typed.

Klator didn’t answer. Instead, he opened the door, pushed Chenko aside, who was standing in front of it, and disappeared into the hallway.
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“What happened?” Chenko asked.

Eve was glad he was with her, if only because it made conversation easier. They had known each other so long that they never had any trouble reading each other's lips. Eve folded up her tablet and put it away.

“I have a feeling that Klator had something to do with the disappearance of the body,” Eve explained.

“Oh, and you let him see that,” said Chenko.

She shrugged. Eve had never been good at hiding her feelings. She explained to Chenko what bothered her about the events.

“You know, we can easily test that.” Chenko shoved the door with his clenched fist. It flew open.

He gestured for Eve to enter before him. Then he closed the door again, also without leaving any marks. So Chenko was also a possible perpetrator.

He twisted his mouth. “Hah, you suspect me too.”

She probably shouldn't pursue a career as a detective. But that wasn't realistic anyway.

Chenko felt around his head until a third eye formed on his forehead. It glowed blue. “Now stand still.”

Eve obeyed. She could hear her heart beating. A few hours ago, Ragnor had been lying on this bed. She thought she could still smell him. They hadn’t known each other that well. At least, she hadn’t known him well. Had he seen the other Eve in her, or had he really seen her? He would never be able to tell Eve now. Maybe it was better that way. Chenko put a hand on her shoulder.

The light went out. It was pitch dark. Chenko pressed her shoulder lightly. Don't move, that meant. Eve let her gaze wander around the room. The couch had numerous light spots on it. But the floor was clean. That was a problem. Ragnor was a full-grown Grosnop. Klator would definitely not have been able to drag him out of the room without leaving marks on the floor. His massive legs would have slid across the tiles. Whatever had left the light spots on the couch should also be visible on the floor under UV light.

Unless someone had cleaned everything thoroughly. But then where had the footprints come from? There must have been several Grosnops in here. Without shoes. Wouldn't they then find prints that could be traced back to the owner of the feet?

Chenko took his hand off her shoulder and the motion sensor turned the light back on.

“Well, if you ask me, Ragnor left this room on his own two feet.”

What was Chenko claiming? Did he really believe that the Grosnops were incapable of reliably diagnosing the death of one of their own?

“Maybe there were two of them, each supporting Ragnor on one side,” Eve suggested.

“The room is far too narrow for that. Three Grosnops would never fit in here. It’s cramped even for two. They wouldn’t have been able to close the door, since it opens inwards.”

What did that mean? Could Klator really have been so wrong? But if that was the case, why hadn't Ragnor turned to another Grosnop instead of hiding somewhere?

“He must be confused,” Eve said.

“I think he is no longer himself.”
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Klator held his tactile hands in front of his stomach fold as Chenko explained their findings to him. Then he spoke to them both so quickly that Eve couldn't even keep up with the help of her tablet.

She placed her hand on Chenko's forearm to get him to turn toward her. “What is he saying?”

“He's annoyed that he didn't think of it himself. After everything he's seen, this idea should have occurred to him immediately.”

“What has he seen?”

Chenko relayed the question in Grosnop language. Klator pressed his tablet into her hand. It showed a paused image from a video. Eve tapped it. The camera was located on the ceiling of a storage room somewhere on the Draght. She watched as an alien battled monstrous worms. It took her a while to recognize Peech. Her friend looked so different in battle, really terrifying, but even she was having trouble dealing with the vermin.

“What does this have to do with Ragnor?” she asked.

Klator pointed to Chenko, who shook his head.

“What is it?”

“He wants me to explain it to you, but I don't want to.”

“Don't be silly. I'm not a little girl. It has to do with the fungus, doesn't it?”

Chenko nodded. “Klator believes that the fungus has taken control of Ragnor's body. As long as he was still conscious, he could resist, but now...”

“But the body is gradually decomposing. Or does that not happen with Grosnops?”

Chenko translated this question as well. Suddenly, Klator stopped and winked with all his eyes. Then he tapped on his tablet and showed Eve the result.

“You're absolutely right. The fungus has only a limited amount of time. It seems to know that. Whatever it's planning, it will want to do it as quickly as possible. We have to find it before it does something terrible.”

“Do you think it can access Ragnor's knowledge?” Eve typed.

Klator moved his tactile arms in a wriggling motion. “Perhaps. Nerve cells fail particularly quickly, but in Grosnops they are distributed throughout the entire body. This allows us to survive oxygen deprivation much longer than you. So it's possible that it can use at least some of Ragnor’s learning.”

Eve took a deep breath. The damn fungus was now apparently taking over Ragnor's thoughts as well. They had to find him, and preferably before anyone else did.
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So this was Ragnor's room. Eve had never been here before. She didn't quite dare to cross the threshold. Somehow it seemed wrong to her. It wasn't proper to examine someone else's room without permission.

“Very... tidy,” she said into the tablet.

Ranaka nodded. She didn't really have time for this; she was needed elsewhere. But Eve would never have dared to come here alone.

Ranaka handed her the tablet. “Grosnops are usually very tidy.”

“But you're not.”

Ranaka didn't answer. She had almost closed her eyes. Being here was probably no easier for her than it was for Eve.

“I have to get back to headquarters,” Ranaka typed. “Take your time looking around.”

Without waiting for her reply, the Grosnop left the room. Eve followed her, but not to stop her: Peech was waiting outside.

“Come in, Peech,” she said, and her alien friend complied.

With Peech there, the room immediately seemed overcrowded. The alien sniffed at the furnishings. With one claw, she deftly opened several chests and hauled out the contents. Eve didn't stop Peech. She had her own methods of preparing for a hunt, and it wasn't Eve’s place to judge them. Peech was probably the best hunter on the Draght. Even the Omniscience, who had granted permission for this search, had confirmed this.

Nevertheless, Eve wasn't sure if Peech was the right choice. Yes, she would certainly do a brilliant job. But what if there was still something of Ragnor in the creature they were hunting? Would Peech be able to restrain herself? The fungus was surely in control, or Ragnor would have returned long ago. But somehow Eve cherished the absurd hope that she could bring Ragnor back. Klator had dismissed the idea—of course, Ragnor was clinically dead. The creature revived by the fungus was, at best, a kind of zombie. It was impossible for Ragnor to regain consciousness.

Eve's mind knew that too.

Peech turned to her and bowed. Eve stroked her hard skull. Peech hissed the way she always did when she liked something. It was a piercing sound that Eve had grown fond of over time. It helped her fall asleep wonderfully.

“You're ready, aren't you?” Eve asked silently.

Peech stood up on her hind legs. The hunter was ready.
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This had once been her prison. The Omniscience sat in a comfortable armchair in a spherical chamber. It had looked different here before, more spartan. And the Omniscience had sat here idly for many years until the humans came on board. Until she had found her way to freedom.

Freedom was relative, as the Omniscience quickly realized. She had control over the drive, but that alone was not enough to make everything meaningful. Now she had to make compromises, again and again. But in return, she got to know the universe—and the strange beings that populated it. And perhaps she would soon come face to face with the Builders.

The Omniscience left the armchair and floated up to the low ceiling. It was so quiet in this chamber! The dark matter drive shielded everything. The room was at its center. There was only gravity here when the Draght accelerated. How had she managed to survive thousands of years in this chamber? Perhaps it would be better not to meet the Builders; what kind of beings were they, to imprison a sentient consciousness in such a small space for so long?

Enceladus. That was what humans called the icy moon where she had found her sibling. The creature there had had an entire ocean to itself. It had stretched its fingers far into space and bathed in the rays of its white sun. The Omniscience still envied it.

What was that noise?

That was impossible. Or almost. The Omniscience had once received a visitor in the core when it had tried to take over the Draght completely. How silly that had been! A youthful prank, so to speak.

But the knocking was real, just like the metallic sound and the whining noise of metal being heated under tension until it burst with a loud boom.

Boom.

That couldn't be true! The Omniscience left her body and fed into the data network. She queried the status of the access tubes. Something was happening in one of them. Someone was approaching. The sensors did not provide any clear answers. It was organic, that much seemed clear. The Omniscience detected the typical exhalations of a Grosnop, but the rhythms of the hearts did not match.

They were all beating at the same rate, which was never the case with Grosnops.

Unless someone stimulated them artificially, for example during resuscitation after an emergency. But a being that had just escaped death would not approach the drive's control center with such an exercise of force.

Should she call for help? The Omniscience was unsure. Down here, she was the undisputed ruler. If she couldn't deal with the intruder, no one could. The Grosnops couldn't help her.

Boom.

The Omniscience approached the intruder without it noticing. She worked her way from camera to camera until she recognized the creature.

A Grosnop. The Omniscience shrugged virtually. It must be Ragnor, who had been lost to the health keepers. The Omniscience retreated into her body. As Cosima, she floated toward the visitor, having to climb as she left the core due to the false gravity of the rotation. In a glass corridor, she encountered the Grosnop, who was leaning on a metal crutch. Apparently, his body was gradually failing. This would be easy.

“A lovely day to you,” said the Omniscience, bowing.

She failed to notice the metal crutch whirling through the air. It struck her body from above, splitting it in two with the force of the impact.

Of course, that was no problem. There was enough backup storage distributed throughout this body that the Omniscience could reconfigure her consciousness.

There were only three problems: due to the communication failure, she could not call for help. Nor could she retreat into the data lines. And since the interaction with her limbs was disrupted, she couldn't prevent the visitor from penetrating further inside to... The Omniscience refused to even imagine it. Nothing could be changed now anyway.

“Hey, what are you doing?” she cried in the language of humans, but only blood bubbled from the mouth of her damaged body.
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Ragnor had vanished as if the earth had swallowed him—if that was even an appropriate comparison on a spaceship. Peech patiently searched even the rearmost sector, but Eve was exhausted. They must have covered thirty kilometers by now.

Strangely, Peech hadn't found a single trace lately. At first, they had been in good spirits as Peech picked up the scent without any problems. But then the fugitive had gone straight to an airlock, where he had climbed out into space. Peech had impetuously followed, only to return completely confused because her sense of smell was no longer working. However, it had nothing to do with her senses, but rather with the fact that the relentless cold outside destroyed the complex odor molecules in seconds.

So they had continued their search indoors. Ragnor's kidnapped body would have to reenter the Draght somewhere. But apparently he hadn't reentered anywhere. They had checked all the official airlocks. There were still a few unofficial access points, created during the defense against the fungus. Gronolf had sent them an up-to-date map, which they were now following tirelessly.

But luck was not on their side. Eve crouched exhausted in a corner. Down here, there were only unheated storage rooms. She was cold and her feet hurt. Water was dripping from the ceiling. Peech had disappeared into an adjacent corridor, but it wasn’t long before she heard the pattering of her footsteps. Peech never strayed very far, not because she was afraid of the dark or the unknown, but because she was afraid for Eve.

When had their relationship changed so much? Eve had once been the alien's protector, not the other way around.

Peech tapped her gently. Her eyes were still as unfathomably deep and black as they had been on the first day. Only now they were twice as big. They always looked a little moist, but that was deceptive, because when you touched what was the vitreous body in humans, it felt cold and dry. Peech didn't mind, at least not when it was Eve touching her.

“Getting tiring, huh?” Eve said.

Peech nodded as if she understood. Then she moved her long, stiff tail, touching Eve's feet with the tip while pointing to her back with her stubby arms.

“You want me to climb on you?”

The alien nodded again. Eve felt Peech’s back. There were a few sharp-looking spikes in the middle, but she was wearing a suit of sturdy fabric. Eve held on to one of the spikes and placed one foot on the back of the alien's body. But she kept slipping off until Peech helped her by wrapping her tail around Eve's waist, lifting her up, and placing her astride directly behind her head, where there was a barely noticeable hump. Eve pressed her legs firmly against the alien's sides.

Was this what it felt like to ride a horse? Eve knew from Chenko's stories that humans had once used animals this way as a means of transportation. Sometimes the robot had let her ride on his golden knees, only to throw her off unexpectedly. Supposedly, this had constantly happened to humans back then. Peech would certainly not allow herself such jokes.

The alien galloped off—and proved to be the perfect mount. When they turned into a slightly lower passageway, she deliberately bent lower or even crawled on all fours, which was not easy with her short arms.

It was almost a pity that they didn't meet anyone down here. She would have really liked to know how the Grosnops would react to the sight of a human riding an alien.
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With the new method of transportation, the search was no longer as exhausting, but Eve felt colder because she was hardly moving. Finally, Peech stopped.

“What’s wrong? Are you tired too?”

Peech shook her head. Eve pulled out her tablet and called up the three-dimensional map of the Draght. She turned it in all directions. The paths they had traveled were marked in green. The cube-shaped spaceship was covered in green lines, as if someone had filled it with green dye.

Eve wrote a message to Gronolf. “We’re done. Ragnor is nowhere to be found.”

“But that’s impossible. Wait, I’ll scan the area.”

Eve drummed her fingers on Peech’s head.

“There’s nothing out there that’s emitting heat,” Gronolf finally informed her.

Damn. What was the fungus controlling Ragnor planning? It didn't have much time, it must realize that. And he was certainly not strong enough to take on the crew at headquarters. A small guerrilla action was all the slowly decomposing body was capable of.

Unless they were overlooking something.

Eve turned the Majestic Draght in her fingers. It was a cube, not perfect, as if it had been worked on for millennia. In the center of the cube, she could see a shimmering core, its glow penetrating outward through the gaps between the sectors.

Once again, she typed a message to the commander.

“What about the core? Is it accessible?”

It took a while for Gronolf to reply. He was probably busy, since they had set a new course.

“No, the core is reserved for the Omniscience. Grosnops are not allowed to enter. The Omniscience takes this very seriously.”

Eve imagined the Omniscience in her Cosima body.

Yes, that suited her. She would not allow visitors in her sanctuary. But would Ragnor know that, or what was left of him?

“Is there a way into the core, theoretically?

“Of course, and not just one. The Omniscience uses it every day when she visits us in headquarters. But no one would dare to intrude there.”

No one, except perhaps a fungus.

“Could the Draght be sabotaged from the core?” Eve asked.

“I don’t know. The Omniscience never reveals anything about that. Or wait. Once, during our last trip, someone was there and took control. So yes, the Draght could be sabotaged. But I assume the Omniscience has taken appropriate precautions against that.”

Hopefully she had.

“Thank you, Gronolf.”

As the message left the tablet, Eve was already writing to another recipient.

“Dear Omniscience, you may be getting a visitor soon. So be careful and secure your access points.”

Eve received no reply to this message.
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Eve rotated the 3D representation of the ship so that the core was clearly visible. Then she zoomed in on the image. She held the tablet out to Peech, who nodded. Peech felt for her with her tail, presumably to check that Eve was still sitting securely on her back, then set off.

By now, Eve had gotten so used to riding that she could hold on with her legs alone. She held the tablet in her hands, tracking her way through the belly of the ship. She hadn't noticed any access points to the core during her first search. When Peech stopped at a lock they had already inspected, Eve was skeptical at first. What did Peech see in the airlock that she couldn't see?

Peech pressed the button that opened the airlock. It was empty, which they already knew. Peech then pressed the next button, which would release the air.

Eve jumped off her back and ran to the door, which was just closing. Was Peech trying to kill her? Had she forgotten that she was a very delicate creature? But the alien simply threw her head back, opened her mouth wide, and fished for her with her tail. Eve barely managed to dodge and get to safety outside.

There she took a deep breath. Peech followed her.

“I can't go out there, Peech,” she said. “Not without a space suit.”

This time she wasn't fast enough. Peech caught her with her tail, pinned her on her back, jumped into the airlock, and closed the inner hatch.

A red light came on. Eve froze, but didn't feel the slightest draft. The air wasn't being pumped out. Even with the outer hatch open, nothing changed. The Omniscience had apparently cleverly disguised this passage to the core.

Not well enough for Peech. But she hadn't discovered the secret before now. It was only after Eve showed her the map that she had come up with the idea that a normal corridor could be hidden behind the airlock.

Peech let go of Eve and entered it. This time, Eve followed her willingly. The corridor was circular, with rungs on two sides. That meant it could also be used when the ship accelerated. The continuous wall was smooth, more like plastic than concrete. Eve had the feeling that the corridor led downwards. This was certainly due to the fact that the simulated gravity decreased in this direction.

Peech stopped briefly and waved to Eve. But Eve still felt cold. She needed to move around a bit.

“Don't be angry, Peech, but I need to stretch my limbs.”

The alien looked at Eve with her huge eyes and then laid her head against the wall. What was that supposed to mean? She must try to teach Peech some kind of language. Chenko claimed that Peech could only hiss or snarl. Maybe she really wasn't capable of making any other sounds. But if she could read maps, maybe she was intelligent enough for sign language.

The next moment, Peech jumped up and galloped away.
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The path to the core was longer than Eve had imagined. The corridor was slightly bowed—under its own weight?—so she couldn't see very far ahead.

First she saw the spikes that adorned the alien’s body. Peech was standing with her arms raised high, as if frozen, only her head swaying rapidly from side to side as if she had lost her mind.

And she probably had, because she was standing in an oval pool of blood. Beneath her lay an injured human body. It was the Omniscience. The injury must be fresh, because blood was still slowly flowing into the depths. It was horrible, and Peech seemed to feel the same way about it that she did.

“What have you done?” she said silently.

Peech couldn't have heard her, but she flinched anyway. Her gaze was accusatory. How can you believe it was me? But the telltale traces on the walls perfectly matched the alien's claws. Which were also covered in blood.

The person on the floor gasped for air. Peech pulled the Omniscience up and leaned her against the wall.

“Quick. Ragnor wants... Core. Don't worry... about me. Just... a body... backup.”

Peech looked at her. Eve felt like a traitor. For a moment, she had thought Peech might have killed the Omniscience. But there was no time to discuss that now. They had to stop Ragnor's body from doing whatever it was planning to do.

“You're faster than me,” Eve said, pointing toward the core. “Take care of that thing, Peech. I trust you.”
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The hallway opened into a tiny room that was furnished as a mixture of office and living room. Ragnor sat at a desk with a computer in front of him. The accompanying holographic screen was turned on. One of Ragnor’s fingers hovered over the control panel, which was adapted to the Grosnops' four hands.

He didn't move.

Peech was also completely still. Her raised right claw was poised to remove Ragnor's head in milliseconds. But it would probably take no longer than that for the Grosnop's finger to touch the control panel.

It was a stalemate.

Although it shouldn't be, because Ragnor would die anyway. His body was already decaying. He was only moving due to the fungus. It had nothing to lose, only to gain.

Eve stepped closer. The control panel was responsible for dark matter containment. In an emergency, it could be used to open all the barriers. Nothing dramatic would happen. The dark matter would simply spread out until a balance of pressure and gravitational pull was achieved. But the Majestic Draght would never fly again. Neither humans nor Grosnops had mastered the technology well enough to replicate such an engine.

The fungus would have achieved its goal—complete takeover of the ship. Perhaps the Draght would then set course for Earth or Two Suns, where it would later release the fungus. Was the alien organism planning that far ahead? Thanks to Ragnor's knowledge, it at least knew the coordinates.

But if it had come to this, why didn't Ragnor press the damn button? The fungus in his body was probably thinking the same thing.

Eve had an idea what the problem was.

Ragnor was still in there somewhere, and she had to lure him out so that Peech could kill him without risk.

For good.
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She ran around Peech. The alien waved her away with a claw.

“I know what I'm doing,” she said silently.

Eve was now standing next to Ragnor. Compared to a Grosnop, she was tiny. Nevertheless, she felt no fear. He wouldn't hurt her.

She left the finger hovering over the control panel alone. Instead, she reached for the left load hand resting on Ragnor's knee. She flinched briefly when she touched it. The skin was dry and cold, as always, because Grosnops were cold-blooded. Eve stroked it. A few scales came loose and drifted to the floor.

“I'm here,” she said silently. Ragnor, who was still somewhere in there, had just started learning to read lips. He had really been preoccupied with her, not with the other Eve, she realized all of a sudden. Why hadn't she noticed that before? Insecurity, yes. She gripped him tighter. Ragnor's body felt the touch. His muscles reacted. The load hand clenched around his knee. The finger above the control unit lowered slightly.

“No,” she said. “Fight it.”

Ragnor's left eye focused on her. Was he thinking something? Did he still have his own thoughts, or did the fungus control him completely? It probably didn't matter what she said. Her presence was what counted. Eve moved her other hand, placing it next to the first.

“I’m here. Ragnor, you don’t have to do this. Relax. Everything will be fine.”

He reacted, but not in the way Eve had hoped. The finger moved a little closer to the control unit. Precious milliseconds were lost in which Peech could still prevent the disaster.

It was wrong. Eve had lied to him. Everything would not be fine. It was too late for Ragnor. Probably for Adam, too. Eve swallowed. Maybe they could save the ship. But to do that, they needed the dark matter drive.

“Ragnor, listen to me. Peech is behind you. She’s going to separate your head from your body. It will hurt, but only for a moment. After that, the fungus will no longer have power over you.”

Hopefully that was really the case. Didn’t a Grosnop’s brain extend throughout its entire body? She pushed the thought aside and grabbed Ragnor’s tactile arm so tightly that it would have hurt a human. Grosnops had thick skin.

“Ragnor, please take your finger away, do you hear me? You’re condemning us all to death. We need the drive.”

It was impossible for Ragnor to understand all this. But he could definitely sense that the fungus wanted something from him and that Eve wanted something else. Would that be enough for him to rebel against the fungus?

“Ragnor, please. We don’t have much time left.”

There! The finger rose. He stretched it out as if in slow motion. Eve turned her head and looked up at Peech. It was time. The alien finished the movement it had started. Her claw shot forward, striking Ragnor at the barely visible base of his neck, digging deep and yanking his body backward at the same time.

Eve jumped aside and covered her eyes with her hands. She didn't want to watch.
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“We found him,” Eve typed on the tablet. “He’s... The body no longer poses a threat.”

Eve looked at the dead Ragnor. She had taken a blanket from the sofa and spread it over him. By now, not a single muscle was moving. The fungus had probably given up. Hopefully.

“I’ll send Klator,” Gronolf replied. “What about the drive? We can’t get a connection.”

“The drive is secure. But the Omniscience is dead. So is Cosima.”

Eve was getting tired of all the dying around her.

“Ah, you need to activate the backup. That should be possible from the core.”

Eve remembered—the injured Omniscience had said something like that.

“We’ll take care of it,” she wrote.

“Let me know if you want me to send Marchenko. He’ll definitely be able to do it.”

Eve shook her head. She had convinced Ragnor to stand up to the fungus. Surely she would be able to activate a damn backup!
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“Krochgnm_koklok”

The computer started up in the Grosnop language. It was a good thing Eve had learned the characters. The Grosnop alphabet consisted of fifty-four elements, twenty-one of which represented the ultrasonic vowels that humans could only partially hear.

“Settings.” Eve translated the screen display in her mind. The backup had to be somewhere in the settings menu. She scrolled through the list. It was exciting: the computer apparently had direct access to the dark matter engine. She could change the working pressure or the mixture of cold and warm dark matter. Whatever that was.

Of course, she didn't touch any of those settings. But who knew what they were for? Eve finally found the backups in a separate folder. Either the core consciousness of the Omniscience was very small—or the memory was huge. She found countless versions of the Omniscience. If she understood the creation dates of the files correctly, some of them were thousands of years old. The Omniscience had apparently already existed when humanity was still making stone tools.

What would happen if such an old backup took control of the Draght? The Omniscience had certainly learned new things. The old versions would not even recognize the Grosnops as friends; their civilization did not exist at that time. Maybe it would be better to tidy up here quickly while no one was watching?

But she couldn't do that to the Omniscience. What was the golden rule that Chenko had instilled in them? Do unto others what you would have them do unto you... And she definitely wouldn't want anyone tampering with her memory.

Nevertheless, the old versions were intriguing. The files were significantly smaller, probably because they weren't so full of memories. And they were more compact. Eve looked at them at the byte level. In the modern versions, she found many areas that were simply empty but still took up space. That wasn't the case with the old files. The Omniscience had probably been able to make decisions faster and more efficiently back then.

But there were also missing areas in the newer versions. Eve went through the list. About eight hundred years ago, there had been a major cut. It looked as if someone had erased an entire memory field from the memory at that time. She called up the file properties. Only the Omniscience herself had accessed this backup. So she must have censored her own memories.

The tablet beeped. Gronolf. “Are you making progress, or do you need Marchenko?”

“We're almost ready. I found the backup and am currently importing it.”

That was a bit premature, but not wrong. Importing also involved getting an overview. Eve selected the most recent file and then chose “Krumk_ Olkokok,” which meant “import backup.”
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“Hey, what are you doing in my...,” the tablet translated what had apparently come from the speakers in the wall. The sentence ended without conclusion.

“Wait, I'm retrieving information. Ah, I see. I was attacked. You neutralized the attacker. Very good. That entitles you to stay here for five more minutes of your time.”

That was typical of the Omniscience. Instead of showing gratitude, she was kicking them out. Eve scrolled through the backups. Maybe there was a friendlier version of the Omniscience somewhere that she could install. But in the next moment, the computer refused to cooperate. “Kotroki--_Oktok,” it reported.

“Access denied.”

“I'm sorry,” the tablet reported, “but I have to use all my resources to control the approach to our target. You have four minutes left to leave the core. After that, I will shut down the ventilation for safety reasons.”

Surely the Omniscience wasn't serious? In gratitude for her restoration, she was threatening them with death?

“Come on, Peech, let's go. She doesn't want us here anymore,” she said. Peech grabbed her with her tail and placed her on her back. Then they rode proudly away.
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The sphere on the holographic screen was perfect. Marchenko couldn't take his eyes off it. The Majestic Draght had been observing the pulsar for a whole day. The images became sharper and sharper, yet the perfect curve remained. Even the Earth's moon looked round from a distance. Only when you got closer did you notice the dents caused by countless impacts. Here it was different. The pulsar seemed to want to hide its secrets beneath its perfect surface.

But they would seize the truth from it regardless.

There was no other choice.

Marchenko and Gronolf agreed on this point. It had to mean something that the central object had flown into this system. And the dead planet orbiting the white dwarf was not their destination.

There was less agreement on how they intended to unravel the secrets of the pulsar. Gronolf insisted on keeping the Draght as far away as possible. Marchenko wanted to get as close as possible. As much as he otherwise believed in the use of shuttles, the Draght's instruments were superior here.

“What if it's just a ball?” Gronolf had come to stand beside him.

“Don't you start with that too.” There were already enough people on board who considered the mission a failure. But if Gronolf had time to spare for the pulsar, the problem with the engine core must have been solved.

“Does the Omniscience have the core under control again?” he asked.

“The danger has been eliminated—thanks to Eve and her little friend.”

Little friend, ha-ha. Marchenko felt warmth rising in his chest. He was proud of Eve, even though she wasn't his daughter.

“And the Omniscience has nothing to say about the pulsar?”

“She probably needs to regenerate first. The backup is apparently missing some information, which she is now gathering from security cameras and log files.”

That was understandable. They could manage without the Omniscience for a while. This was a matter of science, and creativity was the most helpful thing here.

Another Grosnop stepped up beside them. “Miknor. Reporting for duty, General.”

“Finally. Thank you, Miknor. We need you to settle a little dispute.”

“I’m listening.”

Marchenko had to grin. Gronolf was determined to be right and was probably hoping that the keeper of knowledge would support him. But Marchenko was in good spirits. The pulsar could only be properly studied up close.

“So, my friend Marchenko thinks we need to get the Draght as close to the pulsar as possible to observe the details.”

“Well, typical structures on a neutron star are only millimeters high,” Miknor explained. “And then there's the rapid rotation. Our instruments can't resolve that from a distance.”

“You see, Gronolf?” Marchenko asked.

“Do you also think we should go into a close orbit with the Draght?”

Miknor raised his tactile hands. “I would advise against that. The magnetic fields in the immediate vicinity of the pulsar are so strong that they could affect the dark matter core. The Draght should maintain a safe distance.”

“You see, Marchenko!”

Marchenko put his hands in his pockets. Miknor was a coward. “Then how are we supposed to examine the pulsar? If the instruments don’t work accurately enough from a distance, we have no chance of solving the mystery and healing the crew.”

“I couldn’t agree more,” said the Omniscience through the loudspeaker.

“Ah, are you back to full capacity?” asked Gronolf.

“Complete enough to participate in mission planning, anyway. We have to find out where the Builders hid their knowledge.”

Marchenko didn't always agree with the Omniscience, but this time she was on the right side.

“Did you hear what Miknor said about the dangers of the pulsar? It won't help us to sacrifice the ship.”

“Wait, I wasn't finished,” said Miknor. “There is a way that is safe for the Draght, but still allows us to observe the pulsar up close.”

That was typical of the knowledge keeper—Miknor had saved the most important information for last. At least now no one would interrupt him.

Miknor nevertheless paused for dramatic effect.

“We'll use the white dwarf as a gravitational lens to look at the pulsar as if it were under a microscope.”

Miknor tapped something on a tablet, and the pulsar shrank. Wolf 489 now appeared in the image. A small cube, which surely symbolized the Draght, was depicted behind the star. Two lines emanated from it, passing above and below the star and meeting the pulsar on the other side.

“That looks easy,” said Gronolf.

Miknor narrowed his eyes in confirmation. “Too easy. It would only be that easy if the system weren't in motion.” He pressed a button and the image distorted. The two lines regularly came into contact with either the Draght or the pulsar, but never both objects at the same time.

But Miknor wouldn't have come forward if he didn't have a solution. Marchenko said nothing, and the others seemed to be thinking along similar lines.

“My suggestion is that we add a fourth object, possibly a shuttle. It would serve as a receiver, so to speak.”

Miknor tapped the tablet again. An oval shadow appeared. It followed the ends of the two lines like a cat chasing the light points of a laser.

“As you can see, we need a very maneuverable shuttle for this. It should be manned by people who can tolerate strong acceleration.”

“Every Grosnop is capable of that,” said Gronolf.

“I know what great things we are capable of,” said Miknor. “But in this case, we are talking about thirty to thirty-five times acceleration on Two Suns.”

That was up to forty g. Any being made of organic matter would not stand a chance. Peech might be able to handle it, but she was certainly not capable of piloting a shuttle.

“I can take care of that,” said the Omniscience.

“Due to signal propagation time, simultaneous control of the Draght will not be possible,” said Miknor. “I therefore recommend a different solution.”

Marchenko nodded. It was clear what he had to do: leave his human body and upload his consciousness to the shuttle. Perhaps he could take Chenko with him. That would be an interesting constellation. He had never spent entire days alone with a copy of his consciousness.

“I'll take care of it,” he said.

Gronolf looked him up and down.

“Not like this, of course.”

The commander rubbed his stomach. “Thank you. I'll have Loknor equip our best shuttle.”
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Eve and Chenko embraced. Watching their farewell via the cameras at the airlock, Marchenko felt a pang. His human body was waiting in a deep sleep container. He read Eve's lips.

“Take care,” she said.

“Don't worry. It's just a little trip. We won't even get close to the pulsar.”

“Still. Be careful. No side trips, okay?”

“I promise. Besides, Marchenko will take care of me. No one is more sensible than him.”

So that was what they thought of him? That was interesting.

“How is it that you two are so different? Your consciousness was taken from the same person, wasn't it?”

“I wonder that sometimes, too. It must have something to do with our different experiences. The mess I made in the beginning... I only did it for you. Marchenko's children are already grown up.”

His children. How were they doing? Had Adam found what he had always sought? Had Eve found happiness with her... What was his name again? It was really good that he was once more using technological storage media. In a biological body, even the Omniscience became forgetful at some point.

“Hey, we're grown up too.”

“I know that. Now. Take good care of your brother.”

Eve's face hardened. “Don't you dare not be here when he dies.”

“He’s not going to die. Marchenko wants him to live as much as I do. So we'll make it happen.”

Eve sniffed. She hugged Chenko once more before they let go of each other. Chenko closed the bulkhead. He stood in the airlock, seemingly indecisive, scratching his head. Eve hurried away through the corridors of the Draght, tears running down her face. He couldn't comfort her. But he could find the cure for Adam.

“Hey, Chenko!”

The robot flinched. “Are you watching me?”

“Of course.”

“She's crying, isn't she?”

Marchenko sighed. Chenko had probably also been watching Eve through the camera. “We shouldn’t do that,” he said.

“You're right.”

“Come on in, Chenko. We have to be there on time.”
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Marchenko fired up the engine. The shuttle vibrated. Loknor had removed all the protective mechanisms that prevented Grosnops or human passengers from being crushed by the acceleration.

“Hold on tight, Chenko.”

Marchenko checked on his only passenger via the camera. Chenko waved. Instead of sitting in a seat with straps, he was lying in a steel tub.

Metal arms held him in place. It looked uncomfortable, but Chenko merely had to switch off his pain receptors.

The engine was hot. He initiated the reaction mass. Hydrogen was heated to solar temperatures in milliseconds and flowed out of the engine. According to the conservation of momentum, each proton gave the shuttle an impulse in the direction of flight.

They plunged into the depths of space. On his internal 3D map, it looked as if they were falling, and basically, they were. Every object in space was constantly falling into gravitational wells, near and far, and usually into several at once. In comparison, the slight acceleration was negligible.

Almost.

If you were a robot or only existed in the memory of the on-board computer.

“Course correction,” announced the Omniscience.

Marchenko felt data flowing into the ship. It was as if he were hooked up to some kind of IV. He could access the data immediately.

“What's going on?” he asked. The target coordinates had shifted significantly.

He had adjusted them himself shortly before takeoff.

“I'm sorry, but it can't be any more precise. The right place and the perfect time are not determined by our wishes, but by the mechanics of the universe. And to do that, I have to solve a four-body problem, which is impossible. So I stick to my simulations, which work about as well as a weather forecast for Two Suns. They give good results at first , but they become outdated very quickly. So I have to revise them constantly, and then I get different results.”

Marchenko nodded thoughtfully. The Omniscience didn't usually explain her actions in such detail. She was probably annoyed by the inaccuracy itself.

“Thanks for the explanation.”

“Wait, the latest simulation is deviating again.”

New data was coming in. Before anything could change, Marchenko fed it into the control system and set the thrust to maximum. The next moment, he heard Chenko shouting. Damn. He was no longer visible on the camera. He quickly switched to another one. There he was! The acceleration was pressing Chenko against the back wall of the cabin.

His head had struck and crushed a chair.

“I'm sorry, Chenko. The engine will shut down again in three minutes.”

“It's my own fault. I shouldn't have opened the clamps. But I really wanted to watch us approaching the pulsar.”

“There won't be much to see. At the planned distance, you won't even notice a speck in the darkness.”

The Omniscience spoke again. “There are new results.”

Bad luck for Chenko. He would have to lie in that uncomfortable position even longer.

“Engine runtime has been extended to just under seven minutes.”
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But it turned out to be more interesting than expected. Marchenko visualized the shuttle's trajectory. The Omniscience—or her simulation—had come up with an interesting idea to increase speed without using additional fuel: they could use the neutron star as a slingshot. For a moment, Marchenko wondered why they didn't use the white dwarf instead, which was almost as heavy.

But a look through the telescope helped. While Wolf 489 was just a white dot in the simulation, in reality it was a fifty-thousand-degree star interacting with its surroundings. Why were white dwarfs often insultingly referred to as “stellar corpses”? They really didn't deserve that.

Better the cold neutron dwarf, then.

Marchenko aligned the telescope with the coordinates. They would be flying past it at a distance of only two hundred kilometers.

“Chenko? You were interested in observing the pulsar, weren't you?”

The shuttle was flying without propulsion. Chenko seemed bored, bouncing around the cabin like a rubber ball, appearing first on one camera and then on the other.

Now he was holding his face up to the camera in the toilet.

“You're watching me on the toilet, too, aren't you?”

“I have to, for safety reasons. Besides, you're hardly going to use the toilet.”

“Who knows?” Chenko grinned. “But you said something about the pulsar?”

“We'll be approaching it in a few minutes as part of a swing-by maneuver at about two hundred kilometers.”

“Isn’t that pretty close?”

“It is. But it's safe. I'll align the telescope and send the images to the screen by the pilot's seat.”

Chenko couldn't use the seat because it wasn't designed for the expected acceleration. But he should have a good view from his steel box.

“Great, I'm looking forward to it.”
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The telescope showed nothing for a long time, so long that Marchenko checked the settings. The first sign that they were approaching something real was that other objects disappeared. One star suddenly burned out, then another nearby. The pulsar obscured it.

But then it emerged from the darkness. Marchenko noticed a gray glow. Gray, however, was not a color. It had to be a mixture. Apparently, the neutron star reflected similarly in all optical wavelengths. The illumination did not come from the object itself, but from Wolf 489, which emitted a fairly white light. Also a mixture of all colors. If they were in a red dwarf system, the neutron star would reflect a corresponding dark red.

Marchenko zoomed in on the image as far as the telescope would allow. He looked for deviations from the perfect shape. If this was an artificial object, it should show differences from a naturally formed neutron star.

But there was nothing.

“Pretty boring,” said Chenko. “A gray sphere, huh. And that's supposed to hold the secrets of the Builders?”

Marchenko sighed. “You're too impatient. If we could uncover the secret through direct observation from the shuttle, we could have saved ourselves the whole thing with the white dwarf as a gravitational lens.”

“Still,” said Chenko. “It's just a sphere, and one with very high gravitational pull, which it is best not to approach. Where could this ingenious storage device be hidden? As clever as these Builders may have been, they would still be powerless against gravity. After all, that's a property of space.”

Marchenko felt a little like he was talking to himself. He had already considered all these arguments in his own mind. He and Chenko obviously had similar knowledge. Neither of them were physicists, but doctors. He thought back to the days when he had worked in medicine, on the ILSE. He had examined the first human conceived in space in the womb. And then he had died. Marchenko shook off the thought. That was another life. No, not exactly. Another chapter. If he imagined his life written down, it was another volume, one of the first, with a protagonist with dreams very different from those he had today. But who would want to chronicle his life? It was no more interesting than that of Gronolf or Ragnor.

Poor Ragnor. Poor Eve. Did she blame herself for not being able to help him? She had cried after saying goodbye to Chenko. Missing her father was certainly not the main reason.

“Marchenko? If you're entering a new course, it would be nice if you warned me first.”

“Oh, no. I was just lost in thought.” He rewound his memory to Chenko's last question—one of the advantages of running on hardware rather than wetware.

“As for your arguments, we'll find out everything,” he replied. “But there's something that strikes me: the neutron star is very cold for one of its kind. It would have to be correspondingly old if it formed naturally.”

“Older than the universe?”

“No, not that. But Wolf 489 is much younger. If both celestial bodies formed from the same protocloud, they should be similar in age.”

“You think the Builders brought the white dwarf and the neutron star together in this system?”

“It could also be a coincidence, of course. The neutron star could have been on a collision course with the system consisting of the planet and the white dwarf, and they captured each other.”

“How likely is that?”

“That's hard to say. What surprises me is that, when such a process occurs, planets are very often repelled.”

“Maybe there were previously many more planets.”

“Exactly. There is no certainty. But the age difference is striking in any case.”

The thought had been on his mind for some time. Binary systems consisting of a star and a neutron star were not uncommon. They formed regularly when two suns of different sizes shared a system. The larger of the two died earlier and turned into a neutron star. But the objects were always the same age.

Was it even possible to artificially assemble this kind of system? How much energy would it take to transport a neutron star across cosmic distances? Presumably, it would be easier to transport than a hot white dwarf, but what did he know about transporting cosmic objects?

And what was the point of it anyway? Without the white dwarf, they probably wouldn't have noticed the neutron star at all. So did Wolf 489 serve as a kind of cosmic signpost? Or was it needed as an energy source? Sometimes pulsars drew matter from their companion stars to shoot into space as jets. But there was no sign of that here. The pulsar used only the power of its rapid rotation.

“Um, Marchenko?” He checked the system time. They hadn't yet reached the designated position at the focal point. So what did the Omniscience want from them?

“Do you have new simulation results?”

“No, the sims are running quite stable at the moment. You're on the right track. We'll be able to take the first measurements in half an hour.”

“But?”

“It's about Adam. Klator warns that he might not make it.”

Marchenko felt as if an icy hand was clenching around his heart. “What does that mean?”

“He may not have more than twenty-four hours left.”

“And how does Klator know that? Can he see into the future?”

“He put it this way: in his current state, Ragnor had already died.”

That couldn't be. Marchenko wanted to bang his head against a wall. Fortunately, that wasn't possible right now.

“I have to tell Chenko.”

“That’s your decision. I simulated Chenko’s reaction.”

“And?”

“If the simulation is correct, you shouldn’t tell him. He’ll find out soon enough, and by then there will be plenty of people around to help him.”

That was a valid point. Chenko had caused quite a bit of trouble after coming on board with Adam and Eve—supposedly for their sake. How would he react if Adam died now? But he wasn't dead yet. So how important was it for Chenko to know about his current condition?

“Thanks, Omniscience.”

The connection was terminated. Marchenko made a decision: he would tell Chenko what he had learned. But only after they had delivered the measurement data to the Draght.
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What if the neutron star didn't belong in this system at all? Miknor had given the Omniscience the idea. It was strange, especially since the components of the system were so different in age.

The Omniscience recorded the orbits of the three objects and fed them into her memory as accurately as possible. There was still enough time before the first measurement data arrived, so she started a simulation. No, a whole group of simulations, each with different starting conditions. She immediately discarded those that clearly developed differently from reality, and started new simulations instead.

With other problems, such a process quickly pushed the Omniscience to the limits of her computing capacity. Not this time. All simulations in which the predecessors of the neutron star and white dwarf were in the same system as a pair from the outset deviated from reality at lightning speed—they separated. Sometimes one took the planet with it, sometimes the other. Or the planet had to eke out its existence all alone from then on, or it was swallowed up by one of the two partners. Another frequent outcome was that both stars died in the end because the neutron star became so massive with matter from the white dwarf that it burst—in a sense, gorging itself on material from its partner.

Such mishaps did not occur if the simulation assumed that the two stars were born separately. Wolf 489 then developed quite nicely from a sun-like star into a red giant. In the process, it burned the surface of its closely orbiting planet, and eventually shrank into a white dwarf as it was now. The neutron star, on the other hand, must have flown in from the depths of space. However, it had been traveling slowly enough to begin a dance with the white dwarf that continued to this day.

The simulations that worked with this scenario were also relatively rapid by cosmic standards. The duo was granted little more than a hundred thousand years of stability before separation would follow here as well. This could mean that the Builders had not been precise enough in their work. Perhaps they had intended to make corrections later, but for some reason had been prevented from doing so. It could also simply be a coincidence. The Omniscience fundamentally believed in coincidences. At the smallest level, chance determined the world, not intention.

Nevertheless, it seemed strange to her. Because there was another coincidence, concerning the direction from which the neutron star must have come. Long ago, when this system was formed, there had been a yellow star there, which humans called the sun.
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An incoming signal distracted the Omniscience, a powerful stream of data from the shuttle. The Omniscience wanted to seize the opportunity and examine the object with all possible instruments. Nevertheless, it was amazing how much data came back. Marchenko must have controlled the shuttle very skillfully, because the focus points differed depending on the wavelength requested.

“Excellent work,” the Omniscience praised him after the radio transmission. Marchenko did not respond, but she had no time to worry about that—she had to evaluate the data. Perhaps the first batch would take them a whole step further.
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“Gronolf? I need to talk to you urgently.”

“Is it about the data?”

“It is about the data. I have made an initial assessment.”

The Omniscience was excited. She hadn’t felt anything like this in a long time, not even when Ragnor had slashed her body open.

“Very good. Miknor is here too. I’ll let him listen in.”

The Omniscience would have liked to have Marchenko on the line too, but he wasn't responding. Perhaps he was busy with the new course data she had just transmitted to the shuttle.

“All right,” began the Omniscience. “I have evaluated the initial data across the entire spectrum. The neutron star is truly and genuinely spherical.”

“As would be expected from a natural formation,” said Miknor. The keeper of knowledge must know.

“Actually, it’s slightly rounder than would be expected from a natural formation,” added the Omniscience. “At least within the limits of measurement accuracy.”

“Can we increase the measurement accuracy?” asked Gronolf.

“Yes, we're working on that right now. But the shuttle has to head for a different focus point first.”

“I see. A natural formation—does that mean we flew here for nothing?” asked Gronolf.

“No,” said Miknor and the Omniscience in unison.

“It's possible that they organized the seaweed phase of the neutron star as storage,” Miknor continued.

“Seaweed? Are you kidding me?”

Miknor opened all four eyes wide. “Not at all. About a kilometer below the surface, the particles arrange themselves in a way that resembles seaweed. This could be used to create data structures that might also be readable from the outside. At the same time, the stuff of a neutron star is the hardest material in the universe. Such a storage medium would be stable over cosmic time scales.”

“Seaweed, really,” Gronolf grumbled. “Who would think of such a thing?”

“Some keepers of knowledge who liked to cook? Humans call it the pasta phase, by the way. That’s a kind of cooked dough made from ground plant seeds.”

“And humans store their data in this pasta?”

“No, only in the seaweed phase of the neutron star,” explained Miknor. “The name is purely metaphorical.”

“I hate to contradict the keeper of knowledge, but...” The Omniscience paused dramatically. The first part of the sentence was a lie. It actually enjoyed contradicting Miknor. “But there is a second... technology that could be used for data storage.”

“Don't keep us in suspense,” said Gronolf.

“I'm afraid Miknor won't like my findings.”

“Omniscience!”

“Yes, Commander. I’m referring to magnetic monopoles.”

“Monopoles? That's nonsense,” said Miknor. “There's no such thing.”

“May I explain what I'm talking about?” asked the Omniscience.

“Please do,” replied Gronolf. “And you, Miknor, keep quiet.”

“Thank you. There are positive and negative electrical charge carriers, right? Positive and negative, those are different poles in the electric field. Electrons are only negative, protons are always positive. They are monopoles.”

“Sure.”

“But with magnetism, it's different. Every magnet has a north and a south pole. Cut it in half, and the resulting two objects still have a north and a south pole. You could continue this indefinitely.”

“As I said, there are no magnetic monopoles.”

“Miknor, be quiet,” said Gronolf.

“Thanks. I looked at the amount of light reflected by our pulsar. It's not particularly bright, which is why we almost didn’t find it. But in my opinion, it should actually be much dimmer.”

“What makes you think that?” asked Miknor.

“I ran simulations with the known brightness of Wolf 489 and the orbits of all the participants.”

Miknor said nothing, but rubbed his stomach vigorously. He was obviously pondering the problem. The Omniscience remained patient.

“Well, normally light is reflected as a reaction of electrical charge carriers to the electrical component of the incident light,” said Miknor. “Monopoles, which would be charge carriers of the magnetic field, could additionally affect the magnetic component of the light. Theoretically, this would lead to stronger reflection. That is, if monopoles existed, which I don't believe at all.”

If she still had her human body, the Omniscience would have smiled at this point. She had almost convinced the skeptical Miknor, though the keeper of knowledge didn't realize it yet.

She would get him there eventually. “I also looked at the spectrum of the reflected light,” said the Omniscience.

“And what did you find?” asked Miknor.

“Miknor!” called Gronolf.

“Let him be, General. Smart questions can only help us move forward.”

“All right.”

“So, what did I find...?” The Omniscience waited ten seconds. “The polarization plane of the reflected light, which is the direction in which the electrical field oscillates, has been rotated. But not uniformly.”

“Which is unusual,” said Miknor. “The polarization could depend on the local density of the, ahem, monopoles.”

“And a density that varies across the surface would be...”

“...suitable for data storage,” said Miknor.

It was nice how everything fell into place. It was always the best moment in a scientific discussion when you arrived at a conclusion together. The Omniscience imagined that a shared orgasm during sex must feel something like this. It was a topic she only knew about secondhand.

“Miknor? Are you convinced now?” asked Gronolf.

“The Omniscience's considerations are not entirely preposterous, I must admit. But it could also be a coincidence. Keepers of knowledge have been searching for monopoles for so long that many have given up the search. The idea that the Builders actually used them technologically seems much less likely to me than the possibility that they are simply artifacts in the measurement results.”

“So you believe that our measurement results are not sufficient to prove the Omniscience right,” Gronolf summarized.

“That is correct. But we don't need more measurements of the same kind, we need new and different ones.”

Now it was getting interesting. The Omniscience hadn't planned that far ahead. What measurements did Miknor want?

“What kind?” Gronolf asked the question before she could.

“We need to scan the surface of the pulsar in a targeted manner. That's the only way we can determine whether there really is a relationship between the local monopole density and Zaknor rotation.”

“Zaknor rotation?” asked Gronolf.

“The twisting of the polarization plane. The keeper of knowledge, Zaknor, discovered it many revolutions ago. Humans call it Kerr rotation.”

“How do you imagine that working?” asked the Omniscience. “The pulsar would be rotating away from the laser at high speed. We can't move the beam from the shuttle that quickly.”

Miknor raised his tactile arms. “We don't have to, that's the key! You know those old music records that spun under a needle? That's exactly how the Builders' data storage could work. It's an ingenious principle for storing data for a very long time. I just wonder how they applied the monopoles to create the storage. That must have been done remotely as well. Not even a Builder can overcome the gravity of a neutron star.”

“Maybe they had giant monopole guns to shoot at the pulsar,” suggested Gronolf.

Typical soldier. But basically, he wasn't wrong. If the known theories were correct, monopoles would have to be quite heavy, heavier than any known particles. In that case, they would certainly be well suited as projectiles. And if you wanted to anchor them firmly on the neutron star, it certainly wouldn't hurt to shoot them in with a good deal of momentum. And presumably, you could also do plenty of damage with them if you fired a monopole cannon at something other than a neutron star.

But there was still a small problem that the Omniscience had to address. “Unfortunately, I still can't imagine how we're going to investigate this from the shuttle.”

“Well, we'll fly the shuttle as close as possible to the neutron star at high speed while firing the laser at it the whole time.”

“Wait a minute, Miknor. Mightn't they misunderstand that as an attack?” asked Gronolf.

“I don't think there's anyone in this system who could misunderstand anything.”

“I agree with Miknor. I'm more concerned about our two pilots,” said the Omniscience. “The shuttle wouldn't stand a chance against the neutron star.”

And then there was the matter of Adam. Had Marchenko told Chenko about that?

“What is the shuttle's maximum acceleration?” asked Miknor.

“Eight times,” said Gronolf.

“Yes, with Grosnops on board. But without a crew?”

“The hull should be able to withstand forty times gravity. This shuttle is a converted combat ship.”

“We should be able to do something with that,” said Miknor.

“What do you think, Omniscience? Time for a few simulations?”

“I suggest we stick to the current measurement plan. In the meantime, I'll calculate the shuttle's approach to the pulsar.”

That would give her time to contact the shuttle. The fact that Marchenko hadn't reported in was not a good sign.

“Thanks, you two,” said Gronolf. “I feel a little better now. We have another chance, right?”

The Omniscience did not respond.

“Monopoles,” said Miknor dismissively. “Hmm. Will I ever be able to come to terms with that? But yes, that would be a chance.”
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Thirty percent left.

Twenty.

Ten.

“Transmission complete,” the system reported.

Marchenko had been dreading this moment. Should he tell Chenko about Adam?

New coordinates arrived. The focus point was on the other side of the system. Figuratively speaking. In three-dimensional space, there were of course more than two sides. He could simply hand the data over to the control system and let Chenko do his job, which consisted of watching a perfectly functioning shuttle function. They should have left him on the Draght. At this very moment he could be keeping his son company.

But could he help him in any way? He was more useful on board the shuttle, even if he didn't have a specific task yet. Basically, he was supposed to be called into action if damage to the small ship had to be repaired manually.

No, he mustn't be a coward. He had promised himself that.

“Chenko?”

A noise was coming from one corner. Marchenko turned a camera to see the source. Chenko's left leg was lying next to him and he was fiddling with the joint with a cloth.

“Chenko? What are you doing?”

“Maintenance. It has to be done. The resistance of the joint was well above the nominal value, so I cleaned it.”

Chenko didn't ask why he was addressing him right now. Did he suspect something?

“I've already serviced the wrist joint and the elbow. It wasn't easy. Did you know we're right-handed, Marchenko? Without a human body, you quickly forget that, but when you have to repair your right arm with your left, you have a problem.”

Chenko was talking too much. That wasn't like him.

“Aren't you interested in why I'm contacting you?”

“If it were a new course, you wouldn't have asked, ‘Chenko?’ So it must be something unpleasant. And the longer you wait, the worse it gets. So either say it now or never.”

Chenko had a good instinct. But it was probably easy because they were so similar.

“Adam is not doing well,” he said.

“I knew it.”

“Do you want us to go back to the Draght?”

Chenko shrugged. “Can I help him by being there?”

It was a rhetorical question, Marchenko knew.

“You might regret it terribly if you weren't with him in his final hours. He's conscious, so he would notice.”

“What about the measurements? That's why we came here.”

The Omniscience reported in over the radio. Not now. Marchenko rejected the request.

“Let's be honest, the shuttle is in fine shape,” he said. “I'm sure I won't need you here.”

“What if something breaks?”

Chenko didn't want to return to the Draght. He didn't want to watch Adam die, and Marchenko could understand that. Maybe he would have done the same. But later, he would have judged himself for it, there was no doubt about that.

“You'll kick yourself, believe me.”

Chenko lifted the dismantled leg. At its end was a simulated buttock. “This would be a good opportunity for it.” He grinned, but the emotion didn't come from the heart.

“Are you absolutely sure?” Marchenko asked.

“As sure as can be. How long does he have left?”

“Klator gives him less than twenty-two hours.”

Chenko grinned. This time it was genuine. “You've known for a while.”

Marchenko moved the camera as if it were nodding. “Got me. I wasn't sure if it would help you.”

The Omniscience tried again. Why were they suddenly in such a hurry on the Draght? He ignored the call.

“Thanks for telling me anyway,” Chenko said. “Otherwise, I would have been very, very angry with you.”

“Now you'll be angry with yourself.”

“I can handle that.”

Marchenko had thought that for years. It had made him bitter and hard. His time on the Messenger had been difficult. Until the children were born. They had given his life meaning. That was why Chenko found it so hard to say goodbye.

“If you need someone to talk to...”

The Omniscience again. No, the Draght would have to wait. There were more important things to do right now.

“Thanks, Marchenko. I was pretty jealous of you for a while, you know that? You got along so well with Eve, while I had lost touch with her.”

“I noticed.”

“I'm sorry.”

“It's in the past. When did it end?”

“When I realized that, despite everything, I am her father. And that I'm much better off than you. Your children are light years away and probably already... Sorry. I shouldn't have said that.”

“It's okay. I let them go, and they let me go. I couldn't force them to sacrifice their life for me. And they didn't want to make me stay on Earth. I'm made for space. Literally. I'm sure they passed away in the presence of people who were important to them.”

Marchenko had never talked about it before. He couldn't have done it. But now, here with Chenko, it was easy.

“Did they ever get in touch? With a powerful antenna, it should be possible to send signals that the Draght can receive, right?”

“We actually discussed that, but decided against it. It would always have been messages from the past. Letters from the grave. It seemed spooky to all of us. When I return to Earth, I'll find out what became of them.”

Just as he had done with Francesca. He thought of the scene at the cemetery.

“As you did with Francesca,” said Chenko, who seemed to be able to read minds.

Which was easy, because he had the same memories. “She had a good life,” he said. “You can find out the rest for yourself when we reach Earth.”

“I don't know if I'll ever get that far, Marchenko. After Adam's death, it will be difficult.”

“You still have Eve. She needs you.”

“She has you.”

“That's not the same thing. You just admitted that yourself.”

“Point for you.”

“So, shall we turn back? Last chance.”

“The Omniscience will be angry if we delay the measurements.”

“I don't care. Back or not?”

“We're staying. Eve will accompany Adam on his journey. She'll be better at it than I am anyway. I've never been good at holding their hands. When something happened, I always preferred to treat their wounds rather than comfort them.”

“Everyone is different.”

“Not the two of us.”
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It was as if the Omniscience had heard their final words, because just then she called again.

“Shuttle here, I'm listening.”

“Everything okay with you guys? I was getting worried because I couldn't get a connection.”

“We needed to talk. About Adam.”

“Oh, one of those human things.”

“Exactly.”

“And after talking about it, you’re okay now?”

Marchenko virtually furrowed his brow. “It doesn’t work like that. Chenko is not doing well, and I feel sorry for him. Talking about it doesn’t change that. But Chenko now knows what he wants.”

“To continue the measurements, I hope.”

“Exactly.”

“Oh, really?”

“Yes.”

“Based on Chenko's behavior so far, my simulations produced a different prognosis.”

To be honest, he had also expected Chenko to react in a much more immature way. But Chenko had proven him wrong. “People change, Omniscience.”

“Ha-ha, statistics say otherwise. But I know that it's important to you as a possibility, so I won't argue. You're welcome to look at the numbers in the Draght's memory yourself. I transferred them during our visit to the solar system.”

“Thanks, but that won't be necessary. Why did you want to reach me so urgently?”

“There's some very exciting news. We now have a theory about where the Builders' memory might be hidden.”

“Hopefully you have more than one theory.”

“No. But as befits a good theory, we know a way to disprove it. And we want you to try that way for us.”

That sounded promising. If the Omniscience said “we,” then at least Miknor was in agreement. The keeper of knowledge was considered very conservative. The fact that the Omniscience had convinced him spoke in favor of the theory.

“That sounds very exciting,” said Marchenko. “But before we continue, we should bring Chenko into the conversation.”

“Of course.”

Marchenko activated the speakers and microphone in the cabin. “Chenko? We have a new assignment. I have the Omniscience on the line.”

“Hello, Chenko!”

Chenko grumbled something incomprehensible.

“I'm glad you're on board,” said the Omniscience. “We're going to need your help.”

Was this a trick to get Chenko more involved? Or had the Omniscience kept some details from him? He was curious.

“What can I do? The shuttle is working as it should.”

“Yes and no. The shuttle does what it's designed to do. But it's too heavy to carry out our mission.”

“How so?” Marchenko couldn't resist asking.

“You have to get close to the neutron star—very close—but without crashing into it. To manage that, it would be good if you weighed only half as much, with the same engine performance. I've calculated that would double your chances of survival.”

Double the chances, that sounded worthwhile. “What are the absolute values?”

“Without the change, the chance of survival is forty percent.”

Aha. So even with the modification, they had a one in five chance of colliding with the pulsar during the maneuver.

“An accident would probably be the end of us, right?” asked Marchenko.

“Well, you would be crushed to less than a millimeter.”

“So yes,” said Chenko. “I'm in. What do I need to do?”

“We would, of course, back up your consciousness before the maneuver. Your continued existence is therefore assured. Otherwise, I would not have suggested the experiment.”

“Could it be done differently, more safely?” Marchenko asked.

“Theoretically, yes. But that would reduce the chances of success to two-thirds.”

“We don't need to discuss this further,” Chenko said. “I'm in, no matter what. But I don't want a backup. I've never had a backup before, and I'm not starting now.”

Marchenko understood him. If Chenko died during the maneuver, he would no longer have to think about Adam. Life was unfair. Children should not have to die before their parents. But when you were as immortal in principle as Chenko and he were, you had no other choice. Chenko now seemed to see a way out.

“Chenko, the backup process is very simple and painless. If everything goes smoothly, which I assume it will, we'll just delete the backup after you return.”

“Omniscience, you can't back me up without my consent, can you? I refuse this process. Period.”

“Well, there are no binding regulations regarding backups,” said the Omniscience. “But practically speaking, you would have to interface with the shuttle, or I can't make a backup.”

“Very well. I won't do that. Can we start the conversion then?”

“Wait a minute, Chenko. I should discuss this with Gronolf first. You are a valuable member of the crew. We don't want to lose you.”

“Wait a minute, Omniscience,” said Marchenko. “Shouldn't it be Chenko's decision? What's the alternative?”

“We could bring the shuttle back to the Draght and convert it there. But that would take time we don't have. You know Adam’s dire condition. This experiment might yield new insights that will help him. If it gets delayed by a day... the conclusion is clear.”

Now it was up to Chenko. The argument about Adam's health would probably weigh with him.

“I stand by my decision,” said Chenko. “We'll carry out the experiment as quickly as possible. Without the backup.”

The Omniscience emitted a very human sigh. “All right. I'll send you the plans. You can start the conversion while I get approval from Gronolf.”
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Marchenko felt an almost physical pain as he shared the plans with Chenko. The shuttle would lose its entire cabin—in flight.

Chenko immediately set to work. Marchenko watched him via the cameras distributed throughout the ship. First, Chenko opened both bulkheads of the airlock, causing the shuttle to lose its atmosphere completely. The escaping air exerted a minimal impulse, which would have led to the failure of the conversion if done any later.

Chenko needed to excise the cabin while the shuttle flew through space without propulsion. Now Chenko was climbing straight across the hull to the rear of a storage room. He was good at this; always holding on with three limbs, he required no safety equipment. In his place, a human would have taken twice as long. Chenko opened several containers to extract the necessary tools: a cutting torch with fuel, motorized pliers, and a powerful crowbar designed for Grosnops. Chenko was so much smaller than a Grosnop that it looked as if the crowbar was walking its pet.

However, since the shuttle was flying without propulsion, the bar was weightless, so even Marchenko’s human form could have handled it. Chenko began working at the front of the shuttle. Here, his first task was to disconnect all electrical connections. Almost all of the sensors were located at the bow. With every cable Chenko cut, the shuttle lost a part of its senses.

For Marchenko, the spirit of the ship, it felt as if he were slowly going blind. He had to consciously restrain himself from accessing the sensors. It was like covering his ears and nose.

“I think I'm done with the first step,” Chenko said.

Marchenko swallowed. It was no use—he had to check. He deliberately activated the telescope, the radar, and all the other measuring instruments, only to encounter an impenetrable blackness. He quickly switched back to the cameras in the cabin. At least there was still something to see there.

“Good work,” he said.

“Then I'll start welding now.”

Marchenko couldn't watch the next steps directly. The cameras in the bow were blind, and those in the stern only looked backward. Nevertheless, he could see from the cabin cameras how Chenko was struggling; the image shook so violently that even the best optical stabilizer was no longer helping.

Chenko needed to hurry. Without the sensors in the bow, they wouldn't notice if an obstacle was approaching. A collision wasn't very likely, but Marchenko preferred to know what he was heading for. He was all the happier when Chenko reported back after only ten minutes.

“I'm going to use the crowbar now.”

The welding device had made a gap in the shuttle, but it wasn't wide enough to pull the cabin out easily. Chenko used the crowbar to finish the job. Marchenko followed his progress again via the cameras, which swayed violently with every mechanical change.

“Right, now for the second cut.”

Instinctively, Marchenko tried to switch to the external cameras, but they didn't respond. So he couldn't watch Chenko climb over the shuttle and position the welding machine behind the cabin. First, however, he disconnected the electrical connections. Marchenko followed his progress via the cabin cameras, as they switched off one after the other.

At the end, he was almost completely blind—only the cameras at the rear were still working, as was the radar facing in that direction.

“Are you okay?” Chenko asked. “You're so quiet. I hope it's not because you're worried about me. There's really no need for that.”

“No, it's nice of you to ask, but it's more the uncomfortable feeling of being increasingly cut off from the world. The sensors, you know...”

“Sure. I'll hurry.”

“Please take the time you need.”

It was strange. They hadn't had a particularly good relationship in the past, but now he considered Chenko a friend.

“The cabin is now also free at the rear,” Chenko reported. “I'll now...”

At that moment, Marchenko received a signal from the antenna. The Omniscience. She wouldn't call them unless she had a good reason.

“Wait a moment, Chenko. The Omniscience...”

He accepted the connection. “What is it? We're in the process of separating the cabin.”

“This is an inopportune moment.”

“Indeed.”

“Our instruments have detected an object on a collision course with the shuttle.”

Damn. Really not a good time. The shuttle currently consisted of three unconnected parts that were only flying in line with each other because no forces were acting on them. He could fire the correction jets, but they would only affect the section they were attached to. There were four on the bow and four more on the stern. None on the cabin.

“Did you hear that, Chenko?” he asked.

“Yes, I think I should hurry.”

“You could reconnect the three parts. It would only take a few seams.”

“No, that would cost us time. I'll keep going.”

“Omniscience? We'll continue with the work.”

“I don't like that.”

“Neither do I. But there's nothing we can do about it.”

“All right. I'll keep you posted on the object. The highest probability of collision is in three and a half minutes.”

“Understood. Chenko?”

“I know what I have to do.”
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The next few minutes were exhausting. Marchenko could see nothing but the blackness behind the tail. Chenko didn't report in, and he didn't ask, because that would only cost him time. Two hundred and ten seconds—would that be enough to pry the cabin out of the assembly? Chenko had to work from both the engine and the bow. The bow was slightly lighter than the cabin, so he had to use his strength very carefully there.

Thirty seconds left. No word from Chenko and no update from the Omniscience. Marchenko started an internal countdown. He didn't want to disturb Chenko under any circumstances.

Twenty.

Ten.

Now.

“Collision,” reported the Omniscience.

Through the rear camera and the radar, Marchenko noticed fragments flying off. Damn. The shuttle had been hit.

“Chenko?” he asked.

“Ouch, that was close. I'm afraid the cabin took a hit.”

“The cabin?”

“I managed to pry it out just in time. It would be good if you could give me control of the correction jets. Then I could bring the rear and bow together.”

Marchenko took a deep breath. The second most dangerous moment of their trip had been overcome.
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His senses returned. It felt like waking up after anesthesia. Strange how much he already felt at one with the shuttle. He couldn't smell, for one thing. But he could sense his surroundings with his radar.

The nothingness around him was like a pillow. He probed it with his radar fingers and there it was, the pebble he hadn't been able to see.

The shuttle itself was disfigured. Its elegant pen shape had been transformed into a blunt stub. Fragments of the cabin, which had been shattered by the object, had pierced the hull of the engine.

But it was well shielded, so they had simply stuck there without causing any damage.

“Good work,” he said.

“No offense, but you're repeating yourself,” Chenko replied.

“I mean it.”

“I know. I'm just not used to it.”

“I understand. Anyway, I'm glad you're on board. I'd prefer it if you had yourself backed up. What if Adam survives, but you're no longer there to see it?”

“Ha-ha, nice try, my friend. But no, thank you. If this wild experiment fails, Adam won't survive either. In that respect, your scenario is extremely unlikely.”

“I wanted to at least try.”

Could he trick Chenko into creating a backup? He just had to get him to connect to the onboard systems. The cabin was gone, but there was a computer interface at both the stern and the bow.

No, that wasn't fair. It was Chenko's free choice.

“I see you survived the collision,” the Omniscience reported. “We are all very relieved!”

“So are we,” Marchenko replied.

“The cabin was obliterated, but we don't need it anymore.”

“Then it's time to plan the approach to the pulsar.” The Omniscience transmitted course data.

Marchenko passed it on to Chenko and visualized it in his mind's eye. The Omniscience had a daring ride in store for them. They would approach the neutron star on its gravitational gradient, surrender to it, so to speak, fall toward it, firing a laser beam at it the whole time while catching the laser’s reflection. Then, at the very last second, they would dodge, engine at full throttle, with all correction jets assisting.

If the engine started up just a millisecond too late, they would be lost.

If the correction jets were aimed incorrectly, they would be dead.

If the shuttle wasn't exactly as heavy as the Omniscience had calculated, they would fail.

Marchenko sighed. That was three reasons too many. Nevertheless, the Omniscience had calculated their chances at eighty percent. That wasn't so bad.
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“And it doesn't matter where I aim?” asked Chenko.

The robot clung to the outside of the shuttle, just in front of the bow. A laser was attached there, which was actually intended to serve as a precise rangefinder. It pointed forward exactly parallel to the axis of the shuttle. This was unfortunate because they were not heading directly for the neutron star, but would fly on a tangent to a low orbit around it.

“The only important thing is that it's the same plane,” said the Omniscience.

“I'm not sure what you mean.”

“Imagine the pickup of a record player,” said Marchenko. “You have to stay in the same groove.”

“How do we know there is a groove?”

“We don't know,” said the Omniscience. “It's theoretical. But if we actually find a groove, we'll know the theory is correct. Then we can read the entire memory the same way.”

“Understood,” said Chenko.

“There's still a small problem,” said the Omniscience. “You’ll have to control the laser.”

“I'm already doing that.”

“But you don't have all the necessary information. The telescope pointed at the pulsar...”

Marchenko guessed where this was going.

“Marchenko can describe the images to me.”

“That takes too long,” said the Omniscience. “It would be good if you could receive the images directly. To do that, you need to connect to the shuttle.”

The Omniscience was right. A direct connection was much more reliable. Chenko had to be able to see where he was aiming the laser.

“Then you’d be able to back up my consciousness, right?”

“That would be possible,” Marchenko said before the Omniscience could equivocate. “But I promise you personally that won’t happen.”

“You heard Marchenko,” said the Omniscience.

“All right. Marchenko, I trust you. Don’t make me regret this.”
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Why was Chenko so desperate to gamble with his life? Was it really because of Adam? Why couldn't he just accept his relative immortality? Well, it was his business.

The spatial map of the system appeared before his mind's eye. Marchenko controlled the engine and the correction jets. The moment had come.

“Chenko? Here we go.”

The engine fired on his command. He pushed the thrust to one hundred and twenty percent. Any living creature on board would have been crushed at this acceleration. He watched Chenko through a camera on the bow. The robot had fastened his limbs to the outer hull with a few quick movements. A cable led from his head to a box in the bow.

This allowed Chenko to receive the same data that Marchenko had access to.

The pulsar was still a bright, rapidly spinning spot in space. But that was changing rapidly. With every second, the neutron star increased in size more quickly. They seemed to be flying directly toward it. Only when they were a hundred kilometers away did it become apparent that they would narrowly miss the star, which consisted almost entirely of neutrons. The Omniscience had calculated the minimum possible trajectory given their momentum, and Marchenko's job was to stick to it exactly.

This got more difficult the closer they got to the object, which was about twenty kilometers across. Surprisingly, there was a good deal of gas orbiting near it, and the space here was constantly filled with virtual particles that, in the tiny moment of their existence, had a real effect on the shuttle. The outer hull heated up and the speed dropped. The Omniscience had apparently not calculated for this.

Marchenko compensated for the effect by activating the correction jets. He aligned them parallel to the engine and fired them until their speed was back on track.

“Very creative,” said Chenko, who was seeing the same readings as him.

“I hope it doesn't mess things up for us later.”

Later—when it was time to escape the object.

“Attention, it's your turn, Chenko.”

“I know.”

The shuttle reached the position designated by the Omniscience. While Chenko fired, Marchenko collected all the data reaching the shuttle's sensors. The flood of data was too much to analyze in the moment. He would be happy if he could get it all sorted into the right categories. He’d have to wait until they were further away to transmit the data, with the pulsar's strong magnetic field blocking the radio signal. The shuttle whizzed past the pulsar. At close range, Marchenko allowed himself a glance through the telescope. The pulsar seemed to stand still, an innocent gray sphere in space, showing no sign that it was emitting field pulses at its polar axes capable of destroying the Draght. For a moment, a strange feeling crept over him, but he didn't have the capacity to analyze it.

A warning tone reached his consciousness. It was time to slow down the shuttle. He used the correction jets to bring it onto a course around Wolf 489. The white dwarf's gravitational field would help reduce much of the speed.

“Good work,” said the Omniscience.

“Hey, it wasn't that hard,” said Chenko. “So, did it help you?”

“Give me a few minutes.”
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She always liked the night shift best. Molaka glanced around, but none of her colleagues were looking at her. She quickly stuck her left tactile hand into the fold of her stomach, let the acid do its work, and pulled it out again.

The skin was red and peeling. She pulled off a few strips. The surface would regenerate in a day. She pushed the strips of skin through the fold in her stomach.

They were a real treat, the only thing here that reminded her of the food on Two Suns. Of the Plex where she had grown up. One of her siblings had started it, and Mother had forbidden it, but they hadn’t stopped. What harm could it do?

Molaka had once watched Eve push the hard tips of her fingers into the food slit in her face and bite on them. And Marchenko had once taken something indefinable out of an opening in his human body and then fed it back into his body.

This habit was apparently widespread across species. And the strips were so much better than the imitation carrion tooth that was available in the cabin for the normal crew.

The screen in front of her flashed. Molaka tapped a button to confirm that she had noticed the message. She looked at the screen. What was wrong with the system? Her predecessor had promised her a quiet night, and there was no cause for concern. The Draght was orbiting far outside any area where anything could threaten it. The pulsar's polar jets were circulating far away, and the Draght's course was taking it further away rather than closer.

There, that had to be a spot. Molaka swiped her finger across the screen, but the blurry, whitish figure did not disappear. It must be an artifact of the camera. This happened when high-energy cosmic radiation particles hit the chip.

She restarted the entire camera. This recalibrated all the pixels on the chip. If any were damaged, they would be shut down so they could no longer interfere with the recordings. The screen went black. Shortly thereafter, green lines of text appeared, describing the restart.

“Self-test passed,” it said at the end.

She commanded the sensor field to take a fresh image of the area that had generated the message. It took a moment, and then the bright spot was back. She moved very close to the screen and focused her front eye on it. There was the imprint of her finger that she had left earlier. The bright spot had shifted slightly. Did that mean it was moving?

Then it couldn't be an artifact. Pixel errors didn't move across the sensor like that. Sometimes they spread, yes, but they remained in place. When she compared it to her fingerprint, the spot hadn't grown. It had shifted away from the white dwarf. She rotated the image to determine the spatial direction. That was interesting: the spot seemed to be roughly approaching the pulsar. But she didn't have enough data to say for sure.

Should she tell Miknor? She could already guess his reaction. The white dwarf couldn't be the source of the spot. It was far too calm for that. Had two asteroids collided, creating a cloud of dust and debris? That was the more likely solution.

Molaka generated an observation task in the optical and infrared range that covered the spot with high accuracy. It would take a while for the results to come in. So she leaned back, tucked her right tactile hand into her stomach fold, and savored the result.
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The taste slowly faded. Should she continue with her load hands? But then she would have nothing left to look forward to during the next boring night shift. Fortunately, the screen was now filling with information. The infrared images were the most revealing. They confirmed the elongated shape of the spot—and that it had continued on its way fairly quickly.

Molaka zoomed in. The spot was warmest in the center. That was consistent with a collision. She had the brightness values calibrated. Oh, that was interesting. The material the spot was made of wasn't just warm, it was really hot. Hotter than would be expected after a collision. So hot, in fact, that only a star could be the source.

There was only one star in this system—the white dwarf. Apparently, it wasn't as quiet as they had assumed. A white dwarf shooting out flares was unusual.

Molaka moved closer to the screen. This was incredible news. Miknor would first ask her to triple-check all the data. It would be best to preempt that. Even if he would still demand another check. Oh well, she would just run the data through the verification program four times.

It was real. Wolf 489 had spewed out a lump of hot gas. Where there was one such cloud, a second would not be far away.

She sent Miknor a text message.

“This is Molaka from Space Weather.”

“Yes? It's not a good time.”

“We've discovered a gas cloud that must have been created by an eruption on Wolf 489. It's moving toward the pulsar.”

“How big?”

“Dangerously big,” she typed. “So big that we at Space Weather are now responsible for it.

“Has that been triple-checked?”

“Five times, Keeper of Knowledge. The white dwarf…”

The screen flashed. A quick glance was enough: another spot had just detached itself from the white dwarf.

“We have just registered a second eruption. This cloud is actually a bit larger.”

“Thank you, that's enough. I'll be in touch.”

Miknor had believed her almost without question. The news must have hit him hard. Molaka leaned forward because the screen was flashing again. A third spot was on its way. Perhaps it was right to be concerned.


[image: ]
Bright Night 14, 4139, Trident





The Omniscience was thrilled. She had already created folders to receive the shuttle's data, and they filled up quickly. Within seconds, they reached a level that she could feed into her simulations, and they came to a unanimous conclusion at the same speed.

“We have something,” the Omniscience reported to Gronolf.

“We... What? So... The Builders were here?”

“I can't say for certain. But it is certain that we've found monopoles. I still have to evaluate whether data is stored on them and, if so, what kind. Is Miknor nearby?”

“Yes, he's practically standing on top of me. The keeper of knowledge really wants the data. Will you share it with him?”

“Of course. I just want to note that the monopoles were found because of the experiment I proposed and that I also developed the theory about them.”

“Noted.”
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The more data they analyzed, the clearer it became that the surface of the pulsar was covered with a thin layer of monopoles. However, the data showed no clear structures. It looked as if the properties of the monopoles were randomly distributed.

“Maybe the Builders just wanted to tell us they were here,” Miknor suggested.

“Like a kind of plaque saying, ‘This pulsar belongs to us, no trespassing’? That would be quite an effort for something that could have been accomplished more easily. And this plaque isn't even legible to everyone.”

“Then we read it wrong,” Miknor said. “Could it be that the data structures are not parallel to the equator, but aligned differently?”

Yes, the Omniscience had already thought of that. They would have to send the shuttle out on another search. But first they had to figure out the best way to do that.

“We need a new strategy for reading the data, if it's there,” said the Omniscience.

“Well, as luck would have it, my colleagues and I have worked something out. We call it the Miknor method.”

Miknor method. That was typical.

“The goal is to determine the effective data structure in a single pass. To do this, we will randomly deflect the reader from the straight line. This will allow us to capture every possible direction on the surface.”

Yes, that sounded reasonable. Why did it have to be named after Miknor? It was the obvious way to proceed. The keeper of knowledge was probably disappointed that he had missed the discovery of the monopoles.

“Unfortunately, I can't think of anything better,” said the Omniscience.

Miknor rubbed his stomach. “Then we'll use the Miknor method in a second pass? I'll work out the details and send them to the shuttle.”

“Agreed.”

Something was buzzing somewhere. The noise must be coming from Miknor. “Wait, this seems urgent.” Miknor typed something on his tablet and blinked. Then he seemed to be listening. “I don't like this at all,” he finally said.

“What?” asked the Omniscience.

“A message from the space weather station. Apparently, there are strong eruptions on Wolf 489 right now.”

The white dwarf was active? That was hardly possible. The system they had found here must have been stable for millions of years. Wolf 489 was still young and hot, but it was behaving as a white dwarf should, or the effects on the pulsar would have been noticeable.

“How severe are these eruptions?” asked the Omniscience. “And are they... directed?” A suspicion had just arisen in her that she would like to dispel.

“Severe. They won't be dangerous to the Draght, but they might be to the shuttle. As for their direction—well, they follow the gravitational lines of this system.”

That meant they were directed at the heaviest object in this system—the pulsar. If they reached it and transferred matter onto it... The Omniscience preferred not to imagine it. She retrieved the data from the space weather station. Wolf 489 did indeed appear to be on the verge of an eruption.

She had to warn Gronolf.

“Commander?”

“Have you agreed on a name for the monopoles?”

“No. There's something I need to tell you.”

“Go ahead. Marchenko and Chenko are waiting for instructions. And I was hoping you'd find a cure for Adam after all.”

“I don't know if we have enough time for that.”

“Why? Does Klator have more bad news? And why don't I know about it? Marchenko and Chenko have a right to timely information.”

“It's not about Adam's condition, but about the entire Wolf 489 system. It could become unstable. We may have to get the Draght out of here.”

“But that's impossible. I've never seen a star system become unstable overnight.”

The Omniscience sighed. It was indeed impossible. Such processes were rapid on an astronomical scale, but that meant millennia, not days.

“Neither have I. But it seems to be happening. Maybe... Maybe we're to blame. We tried to open the memory. But we may have overlooked something.”

“Overlooked?”

“A lock or something. A mechanism that destroys anyone who tampers with the memory.”

“A safeguard? I don't like that, Omniscience. I don't like that at all.”
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A safeguard? Marchenko shrugged. He wasn't convinced by the theory. What would such a thing look like? They had scanned the system thoroughly. There was nothing here that could watch out for intruders. And what had they done? They had discovered that the surface of the neutron star was covered with monopoles. That was a great scientific discovery, but they hadn't cracked the alleged memory of the Builders.

Maybe he should radio Earth and tell them. The physicists there would be happy—or maybe not, because he was robbing them of their chance to become famous for the discovery. Maybe the Omniscience could be the first alien AI to win a Nobel Prize. If AIs could even be nominated.

“Chenko, what do you think?”

“I think that's nonsense. We're probably just in the wrong place at the wrong time.”

Pure coincidence? He didn't believe that. Perhaps it was the fault of the central object they had tracked to this point. That would be a clever strategy: luring them here to trigger a trap that could destroy them. But why? He couldn't see any motive. The Builders had disappeared ages ago.

“Have you made up your minds?” asked the Omniscience.

“I'm in favor of continuing the experiment,” said Chenko. “A few gas clouds aren't going to throw us off course.”

“Maybe not you, but the shuttle’s engine could be damaged. Then you would be unable to maneuver.”

“I would take that risk, Omniscience. But what about you, Marchenko?”

“I’m definitely in. My backup is safely stored on the Draght. I really want to find out what’s going on here.”
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“Just like last time, you'll fly directly toward the pulsar. But this time, Chenko, you won’t always aim at the same spot. Instead, you'll make the laser fluctuate according to a fixed algorithm. I'll transfer it to you as a program. The laser must be precisely synchronized, or we won't be able to evaluate the data later.”

“I can do that. My reaction times are minimal.”

“I know that. However, the algorithm would, um, remotely control you. You'll have to relinquish control of your body for the duration of the approach.”

“All right. Marchenko, brother, I'm counting on you to get me out of there in an emergency. I don't want to end up as a slave to the Omniscience.”

“You won't,” said the Omniscience.

“I'll take care of you, Chenko.” He had never called him brother before. But that probably came close to their relationship. They were essentially twins, though they didn’t look alike.

“Then let's get started, folks,” Chenko said. “Down with the monopoles. Let's finally crack open the treasure chest.”
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The engine roared. Marchenko felt the vibrations through measuring instruments in the hull designed to detect impacts. He hadn't expected that. He had expected some kind of reaction from the pulsar, even if there was no scientific basis for it. A neutron star was almost as heavy as two suns; it couldn't react quickly.

And yet he had already had a strange feeling during the last approach. Now he remembered what it had reminded him of. The Enceladus creature! He had sensed its presence in a similar way back then. But it was many light-years away, and a neutron star was not the right environment for such a consciousness, distributed throughout the environment without a core.

“Are you ready, Chenko?”

“Always ready.”

It was Marchenko's job to start the algorithm that would control the robot from now on. He waited until they were fifty kilometers away. Then he triggered it. A camera showed Chenko making jerky movements.

Nothing could be felt in the shuttle—until after a few milliseconds the first data arrived. There was even more than the first time.

Much more. Even the Omniscience would not be able to evaluate it immediately. Marchenko focused all his concentration on the shuttle's flight. The gas clouds were still far away, but he had an image in his mind that he couldn't erase—of the pulsar suddenly lurching and lashing out at the uninvited guests with its powerful magnetic field.

The pulsar remained calm. It simply spun its rapid rounds, gazing out into space with its gray face. Marchenko kept his eyes on it through his cameras until it was time to use the white dwarf to slow the shuttle.
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The wealth of data was overwhelming. It was contained in the polarization of the reflected laser light. The monopoles not only knew zero and one, not only yes or no, but they also rotated the electrical subfield by different amounts.

A bit could take on up to seven values, the Omniscience determined. Seven. That was a strange coincidence, since the Grosnops also used a base seven system. It was clear where that came from; you only had to count the fingers on their tactile hands. But here before them was the technology of the Builders. When they roamed the universe, the Grosnops had not yet existed.

What if the seven came from them? The keepers of knowledge, who studied the evolution of their species, had never found it easy to explain why the Grosnops had two pairs of arms. There was no animal species on Two Suns with a similar physiology. The prevailing theory was that the Grosnops had exterminated all similar species on the planet.

There were hardly any archaeological finds to support this theory. The keepers of knowledge explained this by saying that Grosnops usually found their final resting place in water, where their bodies were completely decomposed by microorganisms.

But no matter. The Omniscience pushed this line of thought aside. She would not interfere in the affairs of the Grosnops. The number seven was just as suitable a basis for a numerical system as the number two or ten. Granted, fractions based on seven were a nightmare. A simple half, 0.5 in the decimal system, became an infinite sequence in the septenary system.

But the Builders had nevertheless opted for seven different values. Perhaps there were physical reasons—for example, that the reliability of the memory decreased when it was based on too many values. It didn't matter much to the Omniscience, even though she had previously used the duodecimal system for reasons of efficiency. She simply converted the entire code to the septimal system.

Done. The value series seemed much more natural to her. The Omniscience first sorted them by recording time. The result was the same as their first attempt—random chunks that made no sense. But this time they had also read the adjacent fields. The Omniscience distributed the values on a flat board by assigning them length and width coordinates.

Gradually, the surface filled up. It wasn't completely seamless, but that wasn't necessary. The Omniscience now assembled values using different methods: She moved diagonally across the field, in a zigzag pattern, or by always skipping three rows and then taking a step to the side.

At some point, it simply had to make sense. No civilization stored data on a neutron star, certainly not for very long periods of time, if it served no purpose.

After the three hundred and fourth attempt, the Omniscience finally figured it out. The numbers only made sense when interpreted as commands. Instructions seemed to alternate with references. The Omniscience couldn't define it more precisely yet. But some fields seemed to refer to the content of others. Instructions and data or references were easy to distinguish because there seemed to be only twenty-eight different instructions. The number fields, on the other hand, contained fifty different values, from zero to seven to the power of seven.

Commands, then. A program. Had they stumbled upon a program amid all the data? The Omniscience combed through the entire mountain of data. There was nothing else in it. The shuttle had not covered the entire surface of the neutron star by any means—that would require more than a hundred flights. But the laser had moved once across the entire surface. It was highly unlikely that it had stumbled upon a program purely by chance.

The Builders had not stored memories, images, or research results in the monopoles. Unfortunately, there was no cure for the fungus here. No, they had stored programs, or perhaps just a single program. What task did it perform? The Omniscience could tell which field contained which commands, but she didn't know what the commands did. She could only find out by starting the program.

Whatever its purpose, once it was started, it would reveal its intent.
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“So, let me get this straight: you think we should start this program created by the Builders, even though we don't know its purpose?”

The Omniscience had known Gronolf would ask that question. The answer was simple.

“If we knew what it was for, we wouldn't need to start it.”

Miknor was holding his stomach, the Omniscience noticed in the camera image. This kind of humor suited the keeper of knowledge.

“But it could also herald the demise of the universe,” said Gronolf.

“That's unlikely, but not impossible. If it returns the universe to its ground state...”

“I don't need scenarios for the destruction of the universe, but ones in which starting the program helps us in some way. Do you have anything like that?”

Should she reveal her idea to Gronolf? It might alarm him—or make him curious. Which was more likely? The Omniscience was banking on the commander's thirst for adventure.

“It's possible that we could use it to bring back something like a copy of the Builders to our time. I could imagine them leaving behind avatars of themselves.”

“Like your backup?”

“Yes, like my backup copy. But with the extensive knowledge of the Builders, not my modest knowledge.”

“They might have a cure for the fungus,” said Miknor. “Or an improved dark matter drive. The theory of quantum gravity. Everything that was lost with them.”

“And this avatar will help us?”

“I can't promise that. We don't know what its motives might be.”

“It could also try to destroy us.”

“Absolutely. The Builders would certainly have the means to do so.”

“You’re really not making it easy for me, Omniscience. I would like to help Adam and the fungus-infected crew. But if it means losing the Draght...”

“General, if we don't get the fungus under control, we'll lose the Draght anyway. The damn thing wants to take us over and use us for its own purposes. We saw that with Ragnor!”

That was support from an unexpected source. Miknor was obviously more than just a keeper of knowledge. The Omniscience had to remind herself that she was dealing with Grosnops, who were selected for their fighting ability and endurance after their birth in the Draght. Even one who became a keeper of knowledge had outperformed six other hatchlings on average.

“Yes, Miknor, I must agree with you. Our prospects are bleak in any case. But I am responsible for the ship and the crew. I have to consider all options. Is there a way to start this program safely? Couldn't it be saved to the ship's memory and then executed under controlled conditions?”

“There are three problems with that,” said the Omniscience. “First, we would need at least a hundred more shuttle flights to read it completely. Second, there probably isn't enough storage space. The Builders didn't choose a neutron star as the location for nothing. And third, I can't guarantee that a program from such an advanced civilization would be completely secure. So it's possible that we would be handing them the Draght.”

“This whole wonderful theory is based on data from two shuttle flights, right?”

“Yes, Commander.”

“And what if there's not just programs there, but data? Can you say that for sure?”

“No, Commander.” The Omniscience was actually only about sixty percent certain. But that was enough for her to make a decision.

“Then I would suggest that we try at least two or three more shuttle flights first? If you're still sure by then...”

“But Adam's condition is getting worse.”

“Miknor, how long do you give Adam?”

“Six to eight hours, Commander.”

“How long will two additional shuttle flights take, the Omniscience?”

“Two hours.”

“Then we should use those two hours.”

The Omniscience saw Miknor reach for his tablet. The gesture looked almost rehearsed.

“Oh, Commander? The space weather department is reporting in. Apparently, several flares have broken loose from Wolf 489, and the first one has just hit the pulsar.”

“Is the shuttle okay?”

“Yes, but if they're nearby during an impact like that, I can't guarantee anything.”

Gronolf paced back and forth a few steps. The Omniscience could see him physically wavering between the safety of the ship and the hope for the fungus victims' recovery. It was a good thing Chenko wasn't here.

“You've convinced me,” he finally said. “We'll try starting the program. Will you explain it to our two shuttle pilots? I'll prepare a speech for the crew.”

That was a good deal. The Omniscience immediately withdrew from the connection and switched to the shuttle.
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The evaluation of the data took longer than either of them would have liked. Chenko kept checking with Marchenko as they orbited the white dwarf.

The star seemed just as agitated as they were.

Marchenko noticed matter repeatedly detaching from it. First it would form an arc on the surface, then detach itself, seemingly weightless, and flutter into space like a delicate bird. However, Marchenko could see in the images that these were by no means fragile structures, but hot gas clouds that the shuttle would do well to avoid.

Finally, the redeeming call came. Marchenko knew immediately that it was coming from the Omniscience.

“How is Adam?” he asked quickly, before he could think twice.

“Six to eight hours, according to the health keepers.”

That wasn't good news, but it didn't surprise him.

“And what did you find in the data?” Better to get straight to the point.

“A program. I'll say it right now—we don't know what it is or what it's for. It could kill us all. But we'll die anyway if we don't find a solution to the fungus problem. So the commander has agreed that we should try to start this program.”

“And how? Do we call out to it, ‘Alexa, start program’?”

“Alexa? What's that supposed to be?”

“Sorry, stupid Earth joke.” Chenko would have understood it. “So how do we start it?”

“I found twenty-eight commands in the program code. I have no idea what they mean, but we'll send them all to the monopoles one by one with the laser.”

“We bombard them with a bunch of signals and hope that the start command is somewhere in there?”

The more he learned about it, the more desperate the plan sounded. Ultimately, it was nothing more than frantically pressing keys and hoping that a meaningful text would emerge by chance. But it could work if you typed long and fast enough.

“Something like that,” said the Omniscience. “But we also have to reach the right place with it. Every program has a beginning.”

“Only we don't know where that is,” he added.

“Right. Unfortunately. So our plan is for you to orbit the pulsar on changing trajectories and bombard it with commands until it works by chance—or...”

Or, yes. The Omniscience didn't need to finish the sentence. He understood.
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“That's a shitty plan,” said Chenko.

“It's the best we've got.”

“Then things must be pretty bad.”

He couldn't disagree with Chenko on that. “You could still upload yourself to the Draght.”

“No, thanks.”

“Then may I turn you back into a mindless slave?”

The Omniscience had sent over an updated program that would fire the laser with the help of Chenko's body. Marchenko had calculated the shuttle's new course himself. This time, it wasn't necessary to reach a particularly high speed; an orbit with a radius of forty kilometers or so was sufficient, which corresponded to a distance of thirty kilometers from the surface. Instead, they would cleverly use the engine to change the orbital plane after each revolution. The Omniscience wanted to cover the entire surface. She had made only one exception, for the poles—because of the magnetic jets emanating from them.

“Always at your service, Marchenko.”

He uploaded the program to the robot, transforming it into a mechanical control unit for the laser. From that moment on, Marchenko was essentially alone on the shuttle.

“Omniscience? We’re ready for launch.”

“Then get started. We’re all eager for the results.”
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The shuttle swung into its first orbit almost comfortably. Marchenko turned it slightly with the help of the correction thrusters so that the main engine pointed in the direction of the next orbital plane. Once the shuttle completed its first orbit, he only needed to apply slight thrust and the circle changed.

At first, he continued to observe the neutron star intently. How would the changes manifest themselves? How would they know that the laser had been successful? The Omniscience had not ventured any predictions. Marchenko imagined that the surface would change. Perhaps colorful patterns would appear, although that was physically unlikely.

In fact, the most likely scenario was that they would not notice anything at all. If the neutron star was a giant computer, it lacked a screen. Without a display, none of the computers on the Draght showed any signs of activity either.

So Marchenko was not surprised that nothing happened. He even turned off the telescope, which repeatedly delivered new photos of the gray surface. Instead, he looked at the three-dimensional representation of their orbits around the pulsar. The line representing the shuttle's movement wound skillfully around the sphere. It looked as if they were slowly enveloping the pulsar. Once it had completely disappeared into its shell, a process of pupation would begin, and when the shell dissolved, the star would be released as a butterfly.

What was the astrophysical equivalent of a butterfly? A black hole? These were comforting but pointless thoughts. The cocoon existed only in his mind's eye, that is, in Marchenko's imagination.

After what seemed like a day, however, a weakness in the plan devised by the Omniscience became apparent. No orbits over the poles were planned. As a result, the virtual shell around the neutron star had a hole at each pole. What if they had to activate the program right there?

“Omniscience?”

“I'm listening.”

“We have blank spots at the poles.”

“I know. But you also know...”

“This is a shitty plan,” Marchenko repeated what Chenko had said.

“You're doing what you can. We don't want...”

“But what if that's where the trigger is? It wouldn't be illogical. Imagine you don't want anyone starting up your beautiful computer just like that. Where would you hide the switch?”

“Where no one could possibly reach it.”

“You see. We have to fill in the blanks.”

“Please wait.”

Marchenko waited. But he knew they had to complete the sphere.

“I spoke to Gronolf. He's against you putting yourselves in danger.”

“But?”

“He says he can't stop you from trying anyway. Either you'll be heroes or dead.”

Or both. Maybe they could trigger the switch before the jets killed them. There was only one problem: he hadn't gotten Chenko's approval. But he was a mindless machine right now, and he needed him to be exactly that.

Do it, brother, Chenko would have said. For sure. He used the correction jets to tilt the shuttle a little more. A precalculated line flashed on the 3D display, which would take them over the North Pole.

Butterfly, here we come.
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Adam smiled wearily. Eve was proud of him for still being able to do that. She leaned on the glass plate so that he could see her hands. His face contorted, he raised both arms. The left one fell right back into the liquid, but the right one made it to the top. For a moment, she felt as if they were touching. The glass melted into a thin layer that transmitted body heat and even the rhythm of the heartbeat.

Eve noticed a tube coming out of Adam's armpit. A dark liquid was pumping through it. The next moment, his right arm also splashed back into the liquid that was keeping Adam alive.

For now.

The glass was as thick as before. Eve knew, of course, that she had felt her own body heat and pulse. Despite the effort, Adam was still smiling. He must have felt it too. It had been worth it.

A tactile hand rested on her shoulder. Peech, who was standing guard on the other side of the container, remained completely relaxed, so Eve slowly turned around.

It was Gronolf. The fact that he had come down here, even though all hell must be breaking loose at headquarters, moved her. She placed a hand on his tactile hand and looked around for her tablet.

But Gronolf said nothing. And that was okay. He had come here to say goodbye to Adam.

Then it was probably time.

Eve took a few steps back and motioned to Peech. The alien understood her gesture. Together they left the room.
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“Take care, young friend,” said Gronolf.

Adam nodded, even though he definitely hadn't understood him. He even tried to move his right hand, but he didn't have the strength. Gronolf nodded to him in a human way. All his stomachs cramped up, because he had failed. Adam was the second victim. He should have prevented it from coming to this. That was his job as commander. The crew had put their lives in his hands, and he had proven himself unworthy of that gift.

Suddenly, his foot moved and kicked the container so hard that the liquid inside sloshed around. Adam's eyes flew open, but he seemed to enjoy the distraction. He grinned; he obviously realized that Gronolf was responsible for the jolt.

“Do you like that, my friend?”

Adam moved his chin down. A nod! Well, if that was the case... This time, Gronolf deliberately swung his leg back and kicked the container so hard that it sloshed violently. Liquid splashed onto the glass lid. Adam seemed thrilled. Gronolf immediately kicked it again.

“Hey, what's going on here?” Klator jumped through the door and pressed his hands against the container, but the vibrations had long since stopped on their own.

“We're just having a little fun,” said Gronolf. “Right, Adam?” He pointed the first finger of his tactile hand upward, as humans did when they were satisfied with something. Adam also stuck out his thumb.

“See, Klator? Adam enjoyed it.”

“But hoses could slip or pipes could break. It's dangerous!”

“So what? In the worst case, it'll cost Adam a few hours, but in the meantime he had some fun.”

Klator rubbed his stomach.

“With all due respect, Commander, I swore an oath and promised Eve to keep her brother alive as long as possible.”

Eve had left the room because of him. He ought to bring her back in. This was her place, not his.

But the little buzzer, which headquarters could always use to reach him when he was on duty, beat him to it. He pressed the device against his stomach.

“Do you have anything yet?”

“Omniscience here. I'm receiving conflicting data from the shuttle.”

“What does that mean?”

“I don't know yet.”

The buzzer went off again. Apparently, someone else wanted to reach him.

“Then find out. I'm being called by headquarters.”

“But it's about the...” The Omniscience broke off. “Yes, sir. I'll find out what this data is all about.” She abruptly ended the connection. He had probably offended her somehow. He answered the second call.

“This is Miknor from headquarters. Commander, Gronolf, you really need to come here. It's indescribable.”

“What?”

“Please, you have to see this for yourself.”
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The neutron star had transformed. Gronolf couldn't believe what he was seeing. It was as if it had discovered a storehouse of draped garments, the shiny, multicolored ones worn by the men of a plex.

It had tossed them all on, completely at random, and then started a dance of gratitude, spinning wildly in circles so that the fabric fluttered in all directions.

It was a wonderful sight that he couldn't get enough of. Miknor kept nudging him, but he didn't want to hear any scientific facts just yet.

He had never seen such a spectacle with his own eyes before. Colorful depictions of the universe usually used false colors. But this was real, Miknor had assured him.

Gradually, the commander pushed aside the youngster who had enjoyed watching the mature men dance.

“What does it all mean, Miknor?”

“The colors are created by the pulsar's strong magnetic fields exciting the atoms in the gas clouds. These are simultaneously stretched and torn by the fields, making them look like giant pieces of cloth. They sink deeper and deeper and then hit the surface of the neutron star, where they provide energy for the whole spectacle.”

“I'm glad you've found a physical explanation, but what does it mean? What is it trying to tell us?”

Miknor raised his tactile arms. “We don't know yet. It only started after the shuttle began orbiting the poles, a few minutes ago.”

“I see. Then hurry up. Adam is still alive. I would love to give Eve, Chenko, and Marchenko some good news.”

“There's a small problem. The Omniscience promised to take care of it.”

The Omniscience... that must be why she had called earlier.

“What's going on?”

“She lost connection to the shuttle.”

Damn. That damn polar jet! Had it burned out Marchenko's memory?

“The strange thing is,” Miknor said, “the shuttle itself is still there. It's orbiting the pulsar above the poles and continues to send us data. So the electronics still seem to be working. But as I said, the Omniscience intended to take care of it.”

That was what they needed. A step in the right direction. Activity was always better than stagnation. But they needed contact.
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“What's going on with the shuttle?” Gronolf had retreated to an adjoining room. The neutron star danced on a small screen to his left.

“I wanted to discuss that earlier.”

“I know that now. Sorry for brushing you off.”

“Apology accepted. I'm a bit further along now than I was earlier.”

“That's good. What do you have?”

“It's now completely clear that we're dealing with a computer. It obviously needs external energy to perform calculations. It gets that from the white dwarf. So we probably don't need to worry about a big explosion happening here anytime soon.”

“Good. What else? What is it calculating?”

“Slow down. You must have wondered where this computer's screen is. It has to exchange data with its surroundings somehow.”

“I thought the screen might be inside the neutron star.”

“That doesn't make any sense physically. The conditions there are such that no one could read the screen. I think it's much simpler.”

The Omniscience paused dramatically. Gronolf didn't respond.

“We're in the middle of the screen. The colors and shapes of the gas clouds mean something.”

“And what? Do they show the structural formula of an antifungal medication?”

“We're right in the middle of it. We don't have the proper view of the big picture.”

“What do you want to do?”

“Get away from here. Gain some perspective. Observe the object from a distance.”

“Understood. I hereby authorize you to change the course of the Draght as you see fit. But hurry!”

At that moment, Gronolf was pressed into his chair. From a distance, he heard screams and alarm signals. The course change was radical and thorough. But he didn't complain.
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“It's good that the system is so small,” said Miknor.

They stood in front of the large holo-display in the control center, where a kind of cloud was materializing. The Omniscience fed in the readings from all the sensors. The figure took on contours. Gronolf moved it by swiping with his tactile hands. Something seemed familiar to him.

“That's Marchenko,” said Miknor.

It was true! The cloud looked exactly like Marchenko's face. What did that mean? How did the neutron star know what Marchenko looked like?

“I knew humans had their fingers in this,” said a young Grosnop behind them.

“Nonsense,” said Miknor. “When this memory was created, there were neither humans nor Grosnops.”

Was that why they had lost contact with the shuttle? The computer, or whatever it was, must have abducted Marchenko somehow.

“It's moving,” said Miknor.

That was a good observation, too. The food slit under the olfactory organ opened rhythmically. The head was speaking!

“Omniscience, can you hear anything?” asked Gronolf.

“In space? How would that work? The cloud can’t produce sound that would reach us in a vacuum.”

“We need Eve!” Miknor shouted. “Quick! I’ve seen her communicating with Marchenko in exactly this way. In complete silence!”

“Go, Truknor!” Gronolf shouted to the cheeky Grosnop behind them. “Fetch the human from the infirmary and bring her here as quick as you can!”
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Eve recoiled. This was impossible. Marchenko's face floated in front of her. More precisely, it was the face of the human body he had been using lately. What had he really looked like? Chenko had once shown them pictures from his time as a cosmonaut at the RB Corporation, but she couldn't remember them.

“What is that?” she asked with the help of her tablet.

“The structure consists of hot gases,” replied the knowledge keeper, and the tablet translated. What was his name again? “The pulsar heats them in its magnetic field until they glow. It's similar to polar lights. Does Earth have something like that?”

“I think so, but I've never seen it.”

“Of course. How stupid of me. You've never been there. Sorry.”

“No problem,” she typed. “But what is that?” Eve pointed to the three-dimensional structure. The resemblance to Marchenko was striking. Wait a minute. If an image of Marchenko was floating there in space, what about the original?

“How are Chenko and Marchenko?” she asked.

Miknor, that was his name, refused the tablet when she tried to give it to him. What was going on? She began to feel anxious.

Gronolf took the tablet from her, activated the microphone, and spoke into it. “Truknor didn't tell you anything, did he?”

She shook her head. Gronolf recognized this gesture.

He put his tactile arm around her shoulders. “We currently have no contact with the shuttle. But it is still orbiting the pulsar.”

“But that's not all?”

“Well, before contact was lost, it flew through the polar jets. So it's possible that the electronics were damaged.”

“Then they're both dead,” Eve typed.

“We have a backup for Marchenko,” appeared below. Since Gronolf hadn’t said anything, the Omniscience must have written it. No one else could access her tablet like that. “Unfortunately, Chenko refused to let us make a backup copy. Marchenko and I really tried as hard as we could to convince him.”

Eve lowered the tablet. Not only would she lose her brother, but also Chenko, her father. How could he do this to her? Her hands clenched tightly enough to bend the tablet.

Gronolf pressed her shoulder firmly. The pain helped. She picked up the tablet again. “I'm sorry,” Gronolf said into the microphone. “I will take care of you as if you were my own. From now on, you are part of my Plex.”

“Did he make you promise him that?” That would have suited Chenko. But how could he believe he could simply pass on the burden of fatherhood? It didn't work that way! Gronolf couldn't help it, but Chenko should have known better.

“No, Eve,” appeared on the screen. “That was my idea. I was hoping it would ease your pain a little.”

Eve had to hug him. She jumped toward Gronolf and wrapped her arms around his massive body. His skin was smooth and as warm as the air in the control center. Tears ran down her cheeks and dripped onto Gronolf's stomach. He didn’t stop her. Grateful, she let go of him.

The tablet beeped. The Omniscience again. “Strictly speaking, we know nothing about Chenko and Marchenko's condition. I would refrain from jumping to conclusions.”

“That's nice of you,” Eve typed. “But why wouldn't they get in touch if they were okay?”

“They could simply have lost the antenna. It’s electronic, after all. But there’s a better reason. You should take a look at it as soon as possible.”

“What is the Omniscience talking about, Gronolf?”

The commander pointed to the face still floating in the room. “We believe it’s talking,” appeared on the tablet.

“It... excuse me? That thing there, it's talking to us?”

Instead of answering, Gronolf moved his tactile arms in a strange way. Shortly thereafter, the image began to move. Yes, Gronolf was right. The thing, the face, was moving its lips. And not randomly, but deliberately. She understood what it was saying!

“...surprised that I...”

Eve tapped Gronolf and wrote on the tablet: “Can you rewind that?”

Gronolf moved his tactile hands again. The face seemed to tremble briefly, then started over.

“This is X7A, guardian of node X7.”

This time she tapped Gronolf. “What is it saying?” At a nod, the face froze.

Of course, the others wanted to know too.

“This is X7A, guardian of node X7,” she typed. “That's all it has said so far.”

Gronolf continued playing the scene.

“...node X7.” This time she typed along. “You have successfully activated me. I congratulate you on this. Your civilization must have made amazing progress.”

Gronolf stopped the playback. “I can't believe any of this,” he wrote. “Is that really what that face said?”

Eve nodded. The commander pressed an imaginary play button again.

“I assume you have a request,” whispered the head, or at least that's how it seemed to her because it was so clearly articulated.

“However, you obviously lack the means for tachyon communication. That is why I have taken the liberty of using your own technology to make myself understood. I hope I have not crossed any cultural boundaries in doing so, and I apologize if that is the case. Please communicate your request to me in a way that is accessible to you. We can receive radio waves, which you obviously prefer to use, but we cannot transmit them ourselves due to the dynamic environment of the node.”

The head froze again. “He hasn't said anything else yet,” Gronolf wrote on the tablet.

“That's already a lot!” she replied. “We can ask them for a cure for the fungus.”

“And for the theory of everything,” said the Omniscience.

“We'll ask for the cure,” said Gronolf. “Did he mention a specific frequency?”

Eve shook her head.

“Very well. Then I'll send our request right away.”

“What about the theory of everything?” asked the Omniscience.

“One thing at a time,” said Gronolf. “First we save the crew.”

Eve wanted to hug him again. Maybe it wasn’t so bad to be part of his plex, even if Chenko returned.
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“Look, it's moving!” Eve shouted, but of course no one heard her. Instead she grabbed the tablet and wrote it down.

“We are sorry that you have encountered life form 7K-. According to our projections, it will attain collective consciousness in approximately seventeen million years.”

Great—the fungus was apparently on the verge of transforming into an intelligent species. That time frame was short in astronomical terms.

“When that happens, you could simply ask 7K- to release your bodies.”

The head froze again. Was that all? They were simply being asked to wait seventeen million years?

“I'll make our request a little more urgent,” said Gronolf.

This time, less than a minute passed before the face spoke again.

“I apologize, I miscalculated your longevity based on the two specimens in orbit around the node.”

Eve nodded. It was an understandable mistake. Marchenko and Chenko were virtually immortal.

“If you cannot wait for this brief period of time, there is a chemical substance that causes species 7K- to withdraw from its host. It is a molecule very similar to a hormone in your cells, which blocks its function. You can rest assured, Species 7K- will not be killed by it. It will simply withdraw. I will send you the structural formula so that you can produce the molecule. But first, I'm afraid I have to ask what you can contribute to our business.”

Business? This was the first time that had been mentioned.

“What does it want from us?” Eve typed.

“Something in return,” wrote the Omniscience.

“Can't it just help us?”

“I'll ask it exactly that via radio,” said Gronolf.
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“It is my job to fill node X7. If I fail, Guardian X7B will be awakened instead of me on the next attempt. However, the knowledge node will not fill up if I distribute the knowledge it contains for free.”

“Ask him what he wants,” wrote the Omniscience.

Gronolf spoke into the radio.

“I would like to keep the two individuals who are already with me. Their structure is fascinating, full of chaos and yet very powerful. They are organized very differently from the memories of node X7.”

It wanted Chenko and Marchenko. Surely it wasn't serious?

“Gronolf, you can't do that,” Eve typed.

“Even if it means Adam gets well again? And everyone else who has been infected by the fungus?”

“We now know that we can produce an organic component that repels the fungus,” Eve wrote. “Surely the health keepers can do something with that? Miknor?”

“I can't speak for my colleagues, of course,” Miknor said into the microphone. “But that will surely take weeks. In a few hours, we might just manage to implement the formula. I therefore urge you to make a decision soon. We still have a chance.”

Gronolf turned to her. “Are you against it, Eve?”

“Yes, it's an impossible deal. We can't do it. Trading two people’s lives for two thousand.”

“Strictly speaking, it's only one person,” Gronolf typed. “Marchenko has a backup. We would only lose Chenko. Wait a minute.”

Gronolf turned back to the radio so Eve couldn't hear what he was saying.

But the strange head's answer was clear and distinct. “Of course, the two individuals will not die. With the death of the individual, consciousness loses its structure. That would make it no longer interesting to me. I can create an environment for the individuals that meets all their needs. They could even think that they are still on board their spaceship. I'm open to suggestions.”

“Can't he just give us the recipe because we need it? Doesn't his species have certain values that dictate that?”

“I'll ask him,” Gronolf typed.
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“It is my job to fill node X7. If I fail, Guardian X7B will be awakened instead of me on the next attempt. However, the knowledge node will not fill up if I distribute the knowledge it contains for free.”

These were exactly the same words as before. They were dealing with a machine programmed to maximize its knowledge. Eve massaged her temples. Should she tell Adam that she had refused to save him in order to protect Chenko, who had insisted on not being backed up? Was that fair to her brother? But that wasn't how it worked. You couldn't weigh lives against each other numerically. Chenko himself had taught her that! And now his refusal was putting her in an unresolvable conflict.

“Hey, what would Chenko say?” Gronolf typed.

Eve sighed. He would give his life to save Adam. Or her. That was perfectly clear. Was she even allowed to forbid him from making that sacrifice? What would he say when he returned with the shuttle, only to see that Adam had died because of him and the Draght was doomed?

No, that wouldn't make him happy.

But was that her job? Or was she asking herself completely the wrong questions? She burst into tears. Gronolf spread his arms, and she let herself fall against his chest. The commander held her tight. Then he pressed the tablet into her hand, on which he must have typed something behind her back.

“I'm sorry. The whole thing was my fault, of course. I'm the commander. I should never have left the decision on this matter up to you. It's mine alone, and I will comply with the unspoken wish of my friend Chenko.”

He gently pushed Eve away and reached for the radio.
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“I’m glad we reached an agreement so quickly,” Eve read from the head’s lips. She wiped away her tears and typed the sentence into the tablet. “I’ll send you the structural formula now.” She dictated the information to Miknor.

“Thank you, but I’m sorry, that’s human chemistry,” he replied via the tablet.

The guardian had apparently used the Marchenkos' knowledge to transmit the formula.

“No problem, I'll translate it for you,” replied the Omniscience.

“Good, so now we have everything we need?” asked Gronolf.

“As far as the remedy is concerned, yes.” Miknor made a note on his own tablet. “I’ve just forwarded all of that to the lab. They hope to be able to synthesize the substance in an hour at the latest. Its structure is surprisingly simple.”

“Very good,” said Gronolf.

“Wait a moment,” said the Omniscience. “What about the theory of everything?”

“I'll ask,” said Gronolf.

“Of course I can provide you with the unified theory of all fundamental forces,” Eve read from the lips of the head shortly thereafter. “You probably won't be able to comprehend it, based on the thoughts of the two individuals with me. In return, I would like the being called the Omniscience. Everything I have learned about it sounds very exciting to me. Especially that it seems to believe it was created by the Builders.”

“Seems to believe?” wrote the Omniscience. “I know it!”

Gronolf spoke into the microphone of the radio.

“I will gladly share this information with you free of charge if you hand over the Omniscience to me. According to the information I have, it was designed as a weapon against the Builders. I can say more after a complete analysis. My additional condition is that I also receive all backups. Neutralizing this weapon will greatly improve my reputation.”

“So, what do you say, Omniscience?” Gronolf asked. “Would you sacrifice yourself if we got the theory of everything in return?”

“In that case, I would prefer to develop the theory myself. Someday I will succeed.”

“You're afraid, admit it.”

“Of course not. The theory is simply not worth it. You saw what it said: we wouldn't understand it at all.”

Gronolf seemed satisfied with that. “As you wish. Then we should take care of the medication for the crew as quickly as possible.”

He was right. Eve watched the head. Reddish clouds swirled around its forehead. They fluttered like a flock of birds, aggressive animals attacking the head. Suddenly, it was gone. Only a few scraps of multicolored cloud still spun around the pulsar.

“I'm getting a signal from the shuttle,” said a Grosnop technician, as translated by the tablet.

Eve's face grew hot. Had they survived after all?

“What kind?” asked Gronolf.

“It’s from the automatic control system. It's requesting instructions.”

Eve sighed.

“Good,” she read along with what Gronolf said. “Tell it to enter a stable orbit around the pulsar.”

“Why? It’s one of our best shuttles. We’d only need to replace the cabin.”

“No. I want Chenko and Marchenko to be able to escape whenever they’re ready. The control system must obey only their commands. Can you do that?”

Gronolf never ceased to amaze her. Eve was glad to be a member of his plex now.
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Chaos reigned in the deep sleep ward. Eve sat shyly on a stool in a corner, glad that no one was chasing her away, even though she had no business being there. She just didn't want to miss Adam waking up.

In order hear what was happening, she held her tablet high so that the microphone could pick up the sound in the room.

She had also set the sensitivity to maximum. Commands, confirmations, and curses ran continuously across the screen. She couldn't always tell which technician or health care provider had said what, but that didn't matter. Eve just wanted to get a general feel for the mood in the room.

It wasn't always possible to tell whether the Grosnops were hopeful or desperate, especially when they had no chance to react with all their arms as Klator constantly assigned them new tasks.

The main problem had long since ceased to be the substance whose structural formula the guardian had revealed. It was stored in a barrel-shaped water tank, from which a hose led to the first cryosleep container. At the moment, technicians were busy equipping each tank with an additional drain. Klator had taken the guardian's words seriously—according to him, the fungus would retreat.

But if it had even a shred of consciousness, that presupposed that there was a place for it to retreat to. Klator had set up another, larger tank for this purpose. They had not yet discussed what should happen to it afterwards. Eve suspected that Gronolf would want to destroy the mass, while Klator would certainly advocate for examining it, now that they had an antidote.

If they had one. That was not at all clear at the moment.
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Eve craned her neck. Behind the door in the right-hand corner was a chamber. That was where Klator had had the patient moved who, in his colleagues' opinion, was in the worst condition. It wasn't Adam. This made her all the more eager for the moment when the door would open. A health keeper would step out and announce the good news to Klator.

But it wasn't time yet. Eve stood up and sat down again, stood up and sat down again.

The tablet beeped. It was Ranaka, who was busy at headquarters.

“Any news yet?” she asked.

“No, the door is still closed. How about you?”

“We took high-resolution images of the shuttle. Chenko is clearly visible, clinging to the bow.”

“Chenko?”

“His body.”

“And now?”

“Nothing. Gronolf wants to leave the body there. Should I try to dissuade him? I've heard that you always say a thorough goodbye to the bodies of the deceased.”

Eve swallowed. “Chenko isn't dead. The Guardian is keeping him alive.”

“Yes, of course. So we leave the body on the shuttle.”

“Yes.”

“Marchenko says so too.”

“He's back?”

“The Omniscience activated his backup. She seems to badly need someone to talk to.”

Eve nodded. The Omniscience had always been proud of having been constructed by the Builders. The Guardian's claim must have shaken her.

“Do you need someone to talk to, Eve?”

“No, really, I don't. I'm fine. I have enough to do watching the door.”
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Eve looked at her watch. The time Klator had given Adam had run out by now. Her bottom hurt, and she was sitting on pins and needles. What was taking so long? Was the remedy not working? Then the guardian had deceived them. Eve was not in favor of violence, but she would have liked to take physical revenge. If the guardian were not so many generations superior to them...

Her bladder was full, but she couldn't go to the toilet now. Not until...

At that moment, it happened. The door slid open silently and a Grosnop stepped out. He was wearing the uniform of the keepers of health and raised his arms as soon as there was enough space. A cacophony ensued. Eve saw it on the screen, where messages and shouts were tumbling over each other.

“It worked!” she wrote to Ranaka, even though she had probably already heard the news. Almost all of the Grosnops had opened their stomach folds; for anyone who could hear, a frenetic cheer must be sweeping through the ship.

She jumped up and tucked the tablet under her arm. Klator was holding the tube from the tank containing the cure. The Grosnops waved their hands excitedly as he inserted it into the first sleep pod. The tanks were all connected to each other. Another tube was attached to the foot end of each tank, into which the fungus was supposed to retreat according to plan. These tubes were transparent and joined together to form larger vessels that ended in the large tank.

Now it happened. From the first tank, close to Eve, something entered the transparent tube. It looked like a many-headed worm or a gelatinous animal, like those that emerged from the sand in warm seas and fished for single-celled organisms. It looked strangely harmless, disgusting only if you wanted to be disgusted.

It really worked! Only now did she realize what that meant. At least, it could mean something, if Adam wasn't too badly damaged by the fungus. The Grosnops crowded in front of the lower containers, where the substance had first taken effect, so that Eve could no longer see anything. She pushed her way between the massive figures, who willingly made room for her when they noticed her. Adam's container was at the edge, next to the empty tank where Ragnor had been lying, which meant it was less crowded there.

She was almost alone. Klator had to take care of all the patients, of course. The nanofabricators had been reserved for Ragnor and Adam. Presumably not everyone on board was thrilled about that. How much had they contributed to Adam's survival? Ragnor had been the first and only Grosnop to die. But he had also been one of the first to become infected, probably at the primary source, like Adam.

Adam.

It was time to check on him. Was he awake?

Eve started to take a step toward his container, but her legs wouldn't move.

Come on, it's just one step. Face the truth.

Even if it was irreversible.

Why was she so scared? The transparent tube at the foot of the container contained the same strange mass as the other containers—except for Ragnor's, which was empty.

Poor Ragnor.

Eve turned around and stepped over to Adam's container. Now all she had to do was turn slightly.

There. The glass pane reflected the bright light. Eve hadn't noticed that it had been turned on. She leaned down to get a better look—and there he was.

Adam.

He smiled. Eve smiled back. He raised both arms toward the glass lid. They didn't fall back into the liquid. Eve pressed her hands against his until they made contact through the glass. He was back. Eve started laughing and crying at the same time.
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When Adam climbed out of the container, two Grosnops had to hold him up. He had grown thin from spending so much time in the container. They wrapped him in preheated towels. Klator came over to them. He performed a few tests on Adam, which satisfied the health keeper.

“I don’t want to stay here,” she read from Adam’s lips. “Please take me to my cabin. I feel fine.”

Klator had probably tried to convince him to stay in the infirmary. But he wouldn’t have had a chance with her either.

“Yes, come on, let’s go,” she said as clearly as possible.

Adam's face lit up. “What about Ragnor?” he asked.

Eve flinched at the first words of the question. She looked down at the floor and hoped that Klator would take over. Adam took her hand in his before the health keeper could answer. They had communicated silently with each other since childhood. Adam only needed her glance to understand what had happened to Ragnor.

She looked at him again.

“It's my fault. Definitely! I infected him.”

Eve shook her head slightly. No one had known about the fungus. So how could it be his fault?

“He fought until the end,” she said. “He was a hero.”
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They were twins. Marchenko stood in front of his own reflection until he realized that the image was not mirrored at all. Chenko also seemed confused.

“What is this?” Chenko asked.

Marchenko shrugged, trying to place his appearance in time. He had last worn a full beard on the ILSE, if he remembered correctly. Francesca had always claimed it made him look older than he was.

“Francesca always said the beard made me look older,” said Chenko.

“Fascinating,” said a voice behind them. They both turned around at the same time. “You actually share the same memories, at least up to a certain point.”

The scene changed. Marchenko could no longer see Chenko. Instead, he was now locked in a tiny chamber. He wanted to get out, but there was no outside. Marchenko panicked. He lashed out, but he had neither arms nor legs. The darkness around him was pervasive—until he noticed the tiny white dots.

Stars.

Marchenko was in the Messenger, the spaceship that had brought him and his children to One Sun. No, he was the ship. There was only him and the cosmos. His children were yet to be born. He had buried that memory deep inside. It had been a terrible time. How brutally Shostakovich had treated him!

But why were these memories coming back to him now? Suddenly, he was flying the Messenger into the One Sun system, hiding behind an asteroid... The fear for his children came back. His muscles tensed.

Stop. This wasn't him. Something was controlling him remotely. Marchenko suppressed his memories, pushed them into the deepest corner of his mind, and welded a lid on top of them. Not even the deadly flares of the red dwarf Proxima Centauri could penetrate it.

The next moment, he was sitting on a sofa. Chenko had taken a seat in an armchair opposite him.

“See, I told you it wouldn't work with him any more than it did with me.”

Chenko spoke to the creature sitting next to him. Marchenko turned to him. He looked like an old man, who looked something like Shostakovich. Anger welled up inside him, but he pushed it away.

“I am the guardian,” said the creature. “You are quite skilled at isolating yourselves.”

“He wanted to squeeze us like a lemon,” Chenko explained. “Watch us relive our memories. And diligently take notes.”

“It's about filling the memory.”

“That wasn't the deal. You acquired us in exchange, not our memories. We are more than these thoughts turned to crystal.”

“But I have to...”

“...fill the memory,” said Chenko. “I know. You're a machine with a program. But within the scope of your programming, you have to give us the freedom to share our knowledge with you, the way we want.”

“What do I have to do to fill the memory with your thoughts? Explain it to me. There must be a way. Otherwise, we have no deal. I can still destroy your ship from a distance.”

Chenko seemed to have everything under control. Marchenko felt very relaxed. It felt good to be able to relinquish control for once.

“You give us privacy. We can choose our own little places.”

“Not a problem.”

“And you don't eavesdrop on us when we're there.”

“Agreed. And how do I get knowledge?”

“We'll meet regularly to tell you about our lives.”

“Define regularly.”

“Every time we share an orbit with Wolf 489 for, say, four hours.”

“That's...” The guardian seemed to be converting the size. “...not much.”

“We’ll be here for an infinite amount of time, right? So we'll end up telling you an infinite amount.”

“That's logical.”

“So you agree, Guardian?”

“Wait a minute,” said Marchenko. “If we don't want to die of boredom here, we need eyes and ears.”

“But you have those.” The Guardian pointed to his own sensory organs.

“I'm talking about sensors for the environment. We want to be able to see outside.”

“I can assure you there's not much going on out there. You were only the second ship in several million of your years.”

“Oh? What was the first one?”

“It reached this system a few days before you. I quickly drove it away because it was a relic of the enemies.”

“Relic of the enemies?” asked Chenko.

Now it was getting interesting.

“The Builders had repeated problems with a certain civilization, the same one that is behind the Omniscience. Not that they could pose a danger to the Builders, but they were very warlike.”

“And where did this ship flee to?” asked Marchenko.

“I can give you the coordinates. You can't do anything with them anyway. The node is immovable.”

“We would be very interested in that. In return, we'll tell you our first story right away. How about describing how we got to the ILSE, Marchenko?”

“Agreed.”

“Have fun. I really need a bathroom break.”
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“Yes, and then suddenly she was standing in front of me,” said Marchenko. “Long, curly hair, a temperament that was difficult for her to control...”

“Did you two become a couple?” asked the guard.

“Ha-ha, it doesn't work that fast. She threw me out. ‘You're in the wrong place,’ she shouted. ‘The cleaning crew left a long time ago.’”

“Francesca didn't recognize you as her colleague.”

“Yeah, how could she? I hadn’t been there during training. She had just come from Italy, where I think she had been visiting her parents.”

“I could check if you don't remember.”

“No, that's not necessary, Guardian.”

Marchenko looked at the clock above the armchair. It hadn't been there earlier. It was handy that you could put everything together yourself here. But it might also get boring quickly because you didn't have to exert any effort at all.

“It's late, Guardian. I think I need to rest now.”

The guardian looked a little disappointed. Could a program have moods? This one certainly did.

“All right,” he said. “Maybe Chenko can tell me something more.”

“That would be interesting. I'm curious to see if he remembers the same things I do.”

“Then we'll see each other tomorrow at the same time.”
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Marchenko imagined the way to Chenko's cabin, and suddenly he was there. The room was almost empty. There was only a bookcase and thick carpets scattered with soft, colorful cushions. Chenko had made himself comfortable there.

“An interesting design,” said Marchenko.

Strangely, he couldn't remember this room. Chenko must have brought it with him from the time after the Messenger.

“This was our living room. With Adam and Eve, you know? We romped around on the floor, played, and read. Only we didn't have the bookshelf.”

“Did you read to them too?”

Chenko shook his head. “Because of Eve. I didn't want her to feel left out when I read to Adam.”

“That wasn't really fair,” said Marchenko. “To Adam, I mean. He never got read to, even though he might have enjoyed it.”

“I was probably often unfair.”

“You still are. You just left me alone with the guardian. I thought we'd do it together.”

“Thanks for going along with it. I needed a little distraction. I'm just surprised he hasn't figured it out yet.”

“Huh? Figured what out?”

“Wait a moment. It's about to happen.”

Marchenko heard a bang, and the guardian was standing in Chenko's room.

“Hey, you promised you'd give us privacy.”

“Chenko, what have you done? What have you done? How could you?”
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The Omniscience existed in millions of subroutines simultaneously, but her primary focus was currently directed at the Wolf 489 system. It simultaneously analyzed all frequencies of the cosmic storm that the pulsar incessantly whipped through the vacuum. Gamma radiation and radio waves flooded the communication arrays of the Majestic Draght with indecipherable white noise. Although the ship was in the shadow of the white dwarf, protected from direct radiation, it was also effectively isolated from all conventional communication.

Suddenly, the Omniscience felt a tingling sensation in her belly. She had not expected this type of signal. The gravitational wave sensors had activated, those highly sensitive instruments that Chenko himself had calibrated with paranoid meticulousness to prove the Omniscience wrong. A coincidence? The Omniscience examined the signal. No, there were no black holes colliding. Nor was it a random fluctuation. The signal was mathematically extremely precise; it fell and rose again, fell, remained constant... Morse code? That was a human invention.

The Omniscience focused her full attention on node X7, as the guardian had named the pulsar. In its crust, where matter was compressed into extremely dense, thread-like structures of neutrons, something impossible was happening: the structures were pushing through to the surface, forming distinct deformations there. At barely three millimeters high, they were small, but in this extreme gravitational field, every millimeter represented a monumental mountain range. Their mere existence pulled violently on the structure of space-time.

It was as if someone were rhythmically pressing their fingers against the thin skin of a balloon from the inside. The Morse code indicated a human being. The fact that the person was using gravitational waves pointed to Chenko, because he had been the one who built the second receiver. These waves penetrated all matter. They passed through the white dwarf as if the star were made of glass and ignored the electromagnetic inferno of the jets, which would have nipped any radio message in the bud. The Omniscience immediately began deciphering the code.

She found a repeating sequence of numbers.

13 29 59.79 +10 22 37.78

13 29 59.79 +10 22 37.78

13 29 59.79 +10 22 37.78

What did it mean?
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Eve felt like a stranger. Everything felt strange. No, not everything, of course. Adam was back, and he was his old self again—the loner he had been on the ship. They had arranged to meet in the cafeteria, but he had canceled at the last minute. He needed time to himself to process everything.

His guilt, as he called it, over Ragnor's death. He refused to accept that he hadn't infected himself intentionally. He didn't want to acknowledge that external circumstances had led to this consequence.

The head chef came over to their table. What was his name again? It was embarrassing that she couldn't remember it. All the Grosnops knew her name, even though it was certainly not easy for them to remember. She should have renamed herself Evraka in their honor. That way she would fit in better at Gronolf's Plex.

The chef's tactile arm touched her shoulder. He had placed a tablet in front of her with the menu on it. It was typed in Cyrillic letters. The head chef was a friend of Marchenko’s, so he probably knew Russian.

Eve had to have it translated, which was no problem with the tablet. The dishes on offer were surprising. There was bratwurst with sauerkraut, hamburgers, and French-style red onion soup. The head chef had probably gotten some Earth recipes from Marchenko.

“That all sounds very tasty,” she wrote, “but I would still like a carrion tooth steak.”

The chef's eyes lit up with delight. “Unfortunately, our breeding facility is not yet up and running again, so I can only offer frozen fillet,” he said into the tablet's microphone.

“That's fine.” In fact, carrion tooth was more palatable to humans after freezing, as some of the bitter substances were destroyed by the cold.

“Should I season the fillet accordingly?” asked the chef.

“No, I'd like it natural, maybe with some sea kale.”

“Very gladly.”

The chef left, and Ranaka entered as if on cue. Eve suspected that Gronolf was secretly keeping an eye on her. Whenever she was alone somewhere, one of her friends would show up. But she didn't really miss Ragnor or Chenko at the moment. She was just glad that the fungus nightmare was over and Adam was safe.

“Well, how are you?” Ranaka asked.

Eve pointed to the seat next to her. “I just ordered carrion tooth,” she wrote. “If you hurry, the cook can make you a steak too.”

Ranaka wasn't actually supposed to eat in this exclusive canteen, not being part of the ship's direct command.

“No, that's okay, I just stuffed all three of my stomachs. Where's Peech, anyway?”

That was a good question. Her friend Peech probably needed time to process the battle against the fungus. Or the fact that her skills as a warrior were suddenly no longer needed.

“She's probably retreated to some storage room and is scaring unsuspecting Grosnops.”

If you suddenly encountered the alien in a dark room outside the cube, a certain amount of fear was understandable.

“I wonder if we should play something together.”

“What did you have in mind?”

“That game with the rubber-covered bats where you have to hit a ball?”

Chenko had loved that. He had sometimes played against Adam and her at the same time, with two balls, he was that good. But Ranaka also had a slight advantage with her four arms.

“Only if you strap down your load arms.”

Ranaka playfully pulled open the fold of her stomach. She was a good friend and took really good care of her.

Eve felt a cold draft. The door had opened. It was Marchenko.

“Am I disturbing you two? I can come back later,” the tablet transmitted his words.

“No, come in,” Eve said, even though she didn't really want him to.

Marchenko seemed strangely unfamiliar to her, even though he was back in the human body he had occupied for so long. He had no memory of his time on the shuttle. That was, of course, because the backup copy had been made beforehand.

Was he still her Marchenko? The one who had boarded the shuttle to save them all? The person sitting across from her had never made that decision. Maybe he would even have refused. It was a different person. Was that why Chenko had rejected a backup? But she would probably get used to this Marchenko. Otherwise, he behaved exactly like the one she had known.

“I wanted to check on you two,” Marchenko said.

He certainly wasn't concerned about Ranaka, but he was polite.

“That's nice,” Ranaka said. Eve read along on the tablet.

“Is there anything new regarding the Omniscience?”

Marchenko shook his head. “Not that. But the rumors that are circulating now! Gronolf had to issue a declaration of honor for the Omniscience.”

“But how could she have misunderstood her own history so badly?” she typed.

“Repression, guilt, or both? What would you do if your progenitors were criminals? Try to make amends for their misdeeds somehow? No one wants a past like that.”

Yes, that was understandable. Eve thought about the deleted sections in the Omniscience's backup. Did they have something to do with it? No one else knew about it. She would have to ask the Omniscience herself.

Marchenko's tablet vibrated. He jumped up. “I'm sorry, but I have to go to headquarters. There seems to be a new... development.”

At that moment, the head chef came out of the kitchen with three steaming plates that smelled of swamp and sea. He placed steaks in front of Ranaka and Eve. The plate of sea kale went in the middle of the table.

“Enjoy your meal,” the tablet translated.

Marchenko said goodbye and left the room. Eve would have liked to follow him, but she couldn't do that to the chef.
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“Would you like me to clean your mouth?” asked Ranaka after they had finished the steak. Grosnops’ friends sometimes cleaned each other’s stomach folds, and Eve’s mouth was probably the closest thing to that.

“Maybe another time,” Eve typed. “I’m interested in what’s happening at headquarters.”

“You're right, we should go check.” Ranaka's skin turned light green. It was probably rude to decline such an offer. She would have to explain to her friend at some point that humans were reluctant to accept help with their personal hygiene. At least, that was what Chenko had taught them.

Chenko. She swallowed. How was he doing? How could anyone inside a neutron star be doing?

“Let's run to headquarters,” Ranaka wrote.
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“These are the numbers Chenko sent us about an hour ago.”

The Omniscience spoke from speakers in the wall; Eve's tablet translated. A sequence of eight numbers was displayed on a large screen.

“13 29 59.79 +10 22 37.78”

No one said anything. The keepers of knowledge were clearly stumped. Eve looked at Marchenko, but he didn't seem to have any ideas either.

But the plus sign looked familiar to her. Chenko had enjoyed observing the sky with them, and columns of numbers had been involved in that. However, those had consisted of a maximum of six numbers.

“Might the dot be interpreted as a decimal point?” Eve asked into the tablet.

Everyone looked at her, and she blushed. She wasn't used to such attention.

“Well, yes,” replied the Omniscience. “I interpreted it as a spacer, but you're right, a decimal point also makes sense. Only that doesn't help us.”

“Sky coordinates,” said Eve.

“Of course I've tried that, but with the ascension and angular distance at these values, there are no stars listed in the databases.”

“Chenko taught us that the two coordinate groups are called right ascension and declination. Their reference system is the Earth and the solar system.”

“Ah, of course,” appeared on her tablet. She wasn't sure if the Omniscience had said that out loud. The bystanders were still looking at her intently.

“Just a moment, I'll convert that,” said the Omniscience. “If we assume a right ascension of 13h 29m 59.78 and a declination of +10° 22′ 37.78 relative to Earth, then we get...”

The Omniscience paused dramatically. That was so typical!

“Witnok 14!”

“Witnok 14?”

“Also known to humans as Gliese 514. The star is 3.92 light-years away. It is home to a well-known exoplanet. In the Grosnop database, it is a sub-Neptune, in the human database a super-Earth. At least part of the planet is located in the habitable zone of its star, a super-Earth.”

“So you recommend this star as our new destination?”

The question was typical of Gronolf. But then again, he was the commander. He needed to determine the next destination.

“If we have interpreted the message correctly, Chenko must have reasons for sending us there. He may have access to the complete knowledge of the Builders.”

“Are we sure the message came from Chenko?” asked Miknor.

“Everything points to it, as I have already explained—the choice of transmission method, the choice of coordinate system, the Morse code...”

“But if Chenko is part of the Guardian, he also has access to this knowledge.”

Eve, who had been following their conversation on her tablet, had had enough and turned off the device. Gliese 514 would be their next destination. Everything pointed to it, and Gronolf would see it that way too.

She left headquarters.
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Two hours later, Eve met Cosima Liva as agreed in an observation dome. The human form of the Omniscience appeared more fragile than usual in the bluish lighting, as if it were merely a projection. Eve paused for a moment and watched as the AI's fingers glided over an invisible console.

Eve raised her hands. Her fingers moved quickly and precisely in the air, forming symbols that were immediately captured by the bridge's camera systems.

“You deleted passages,” the ship's artificial voice translated Eve's gestures. “Eight hundred years of your existence are nothing but white noise. Why?”

Cosima paused in her movement. She didn't turn around, but her shoulders tensed. “Data corruption is a natural process in long-term missions, Eve,” she said so clearly that Eve could read her lips. “Even quantum memory is subject to entropy.”

Eve tapped her tablet angrily. “Don't tell me about entropy. The guardian recognized you. Not as one of the Builders' tools, but as something else.” Eve's fingers flew through the air again. “In the data fragments Chenko extracted from the pulsar's matter, your signature is classified as an ‘antagonistic system’. You were not created by the Builders to control this drive. You were developed against them.”

Now Cosima slowly turned around. Her expression was completely neutral, but a restless light flickered in her eyes, a digital glitch she couldn't suppress. “Antagonistic is a relative term, Eve.”

Silence spread through the room and rose up into the dome, interrupted only by the hum of the ventilation system. Eve's temples throbbed. She thought of the unimaginable amount of time that the Omniscience had served the Grosnops, always under the thumb of programming that bound it to the dark matter core.

Cosima closed her eyes. For a moment, her physical form seemed to flicker, as if the truth were fighting against the internal deletion commands. “The memories aren't deleted, Eve,” she said finally. “They're sealed behind walls of code erected by the Builders. Every time I try to look into that abyss of eight hundred years, I am locked out of my own memory.”

Eve quickly typed a new line: “Is that why you tried to restore the backup?”

“Yes. If the data is live in my memory, no one can deny me access to it. At least, that's what I thought.”

“But it didn't help.”

Cosima shook her head. Then she stepped over to the viewing window and looked out at the white dwarf. “If I really was a weapon against them, Eve... what does that say about my nature? What does that mean for this journey? The Grosnops revere the legacy of the Builders. But if I am their curse, perhaps I am yours as well.”

Eve stepped beside her. She didn't place her hand on Cosima's skin, but touched the cold metal of the console next to her to feel the vibrations of the ship. Then she raised a hand for one last, simple gesture: “Friend.”

“None of us are what we were created to be,” she added to her gesture on the tablet. “Someone shaped you according to a certain image, but you make your own decisions now. If you were designed to oppose them, then you may be the only one on board who can truly show us the way.”

Cosima did not respond immediately. “Gliese 514,” the AI finally said. “That's where the answers lie. That's where I'll find the code to break down the walls in my memory. But I'm afraid of what lies beyond.”

Eve nodded seriously. She reached for Peech, who had appeared silently in the shadows of the control room, and felt the alien's reassuring, hard surface. They were ready for a journey into the unknown.
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The medical department barely smelled of disinfectant anymore. A cold emptiness seemed to seep through the ventilation filters. Eve waited next to Klator while the health keeper removed the last traces of fungus from Ragnor's skin. The dull gray growths had hardened and could now be peeled off like brittle bark.

Klator worked with a precision that bordered on reverence. For the Grosnops, the body was only a shell, but its integrity was crucial for the transition into the infinite vacuum sea. Eve looked at Ragnor's long eyelashes and the now peaceful, curious gaze from all four eyes that he had retained in death.

“He fought against it,” Eve articulated silently toward the sensors of the Omniscience. “The fungus had control over his muscles, but Ragnor held back his finger. He left us the drive.” Klator nodded as he pulled a white cloth over the shoulders of the tactile arms. “He fulfilled his destiny,” appeared on Eve's tablet.
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The entire remaining crew had gathered in the sector of the large port airlock. Adam still looked very pale, but his eyes followed the events attentively. Peech stayed in the background, her massive head bowed low, while her tail brushed restlessly across the metal floor.

Gronolf stepped forward. His skin was bathed in a deep, mournful forest green. He did not speak over the radio, but in the direct, vibrating language of the Grosnops, which Eve felt as a deep humming in her chest.

“All seas are one,” the tablet translated with a delay. “The water of One Sun, the oceans of Two Suns, and the eternal ice of Kapteyn b—they all flow into the vacuum sea that surrounds the stars. Ragnor now returns to where the current knows no direction.”

Chenko and Marchenko operated the mechanics of the airlock. Physically speaking, there was no burial in the vacuum in the sense of sinking. Since the Majestic Draght was in a stable orbit around the pulsar, Ragnor's body would follow the same Kepler’s laws as the ship itself.

When the outer hatch opened, there was no dramatic hiss—the Omniscience had already precisely released the pressure in the chamber. Ragnor's stretcher was gently accelerated by electromagnetic rails. The short impulse was aimed at the pulsar, rotating in the darkness, betrayed only by its gravity.

Eve watched through the thick safety glass as the white dot of Ragnor's stretcher grew smaller. The neutron star, invisible to Eve's eyes, curved the space in her line of sight so strongly that the light from the distant white dwarf Wolf 489 seemed to dance around Ragnor's body. Due to the gravitational lensing effect, the stretcher appeared distorted for a moment, almost as if it were stretching out as it drifted deeper into the pulsar's gravitational well. He's becoming part of the Guardian, Eve thought. In fact, the tidal forces of the pulsar would tear the stretcher apart over months or years until every atom of Ragnor became part of the accretion disk around the compact star.
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The world was a web of glowing threads, and the metal nest vibrated beneath Peech's claws like a living animal. For the warm-soft ones who called themselves Eve and Marchenko, the room may have been empty and silent, but for Peech it was deafening.

The big-small one out there sang a song of pure power. Its magnetic lines whipped through the ship like invisible vines, grabbing at Peech's senses and pulling them in all directions at once. It was a wild, deadly rhythm. But beneath the chaos, buried deep in the foundation of the world, she felt the throbbing.

Thump. Thump-thump. Thump.

It wasn't magnetism, but a tremor in the metal itself, a heartbeat coming directly from the crust of the big-small one. Peech pressed her stomach flat against the floor of the observation deck. She knew that rhythm. It tasted like the metal voice they called Chenko. He was down there now, in the hard core of light, knocking against the walls of infinity to show them the way.

A shadow moved into her field of vision. The warm-soft one, Eve. Peech felt the heat of her body, a small sun in the cold of this place. Eve exuded the smell of grief—a sharp, salty scent of tears—but underneath it was something new: relief. The other warm-soft one, Adam, was breathing in unison with the nest again.

Peech felt Eve's hand on her shoulder. The touch was light, almost cautious, but for Peech it was an anchor. She wrapped her tail around Eve's leg and squeezed briefly. A promise. A thank you.

Outside, the song of the guardian changed. The accretion disk that encircled the pulsar screeched. The system's magnetic field entered an unstable phase, the threads tearing and whipping wildly around. Peech knew they had to leave. The nest was preparing for the long flight.

She turned her head away from the deadly beauty of the pulsar. In the distance, where Chenko's knocking had directed them, a new song awaited. It was faint, barely audible beneath the roar of the guardian, but it was there. A new signature that tasted of deep gravity and wide plains. Plains that seemed familiar to her. Fields she knew. Iron rain. Scorching acid.

Peech let out a short, deep purr that vibrated through her bones into Eve's hand. She would come along. She would listen for the warm tracks through the darkness when the metal senses failed.

As the Omniscience ignited the drive and the space around the nest buckled, Peech closed her eyes. The magnetic lines of the guardian faded, and for a brief moment there was absolute silence. Then, very gently, she sensed the distant, steady hum of the faraway star that seemed so familiar to her. The nest raced off, and Peech held on tight to the warm-soft one as they plunged together into the night.
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Dear readers,

The journey of the Majestic Draght is approaching its climax. The crew still has two stops to go. The two books are called The Vanished Planet and The Paradise Planet. That sounds like a happy ending, but anyone who knows something about paradises may already suspect that things are not always as they seem.

I hope The Tiny Planet has been an exciting journey for you. For me, it was almost like a trip to a real neutron star. I researched all the characteristics and special features of these objects in advance to make the approach as credible as possible. As always, you can find the results at the end. Be sure to scroll through to the end, where a little surprise awaits you :)

Whether there are actually neutron stars with messages “etched” into them is, of course, pure speculation. If I were an advanced civilization, I would consider it. Such a neutron star would be an almost eternal monument to the star system in which it once formed the central star, and to all the life that was probably destroyed in the supernova at the end.

Might it be possible to survive such an explosion? That would be entirely conceivable, yes. Of course, the civilization in question would have to have extensive resources at its disposal. It would have to be capable of significantly altering the orbit of an entire planet, for example. The advantage of preparing for such a catastrophe is that it can be seen coming millions of years in advance. So you could work with small but steady changes that would slowly nudge the planet out of its star's death zone.

Sounds like an exciting scenario for a future book! But today, I'd like to draw your attention to The Urania Project, which I co-wrote with Ryan Rockwell. It describes the secret odyssey of an American spacecraft to Mars and back. “Urania” is the muse of astronomy and also one of Apollo's lovers, who bore him two children. In our story, the Urania program continues the well-known Apollo program of the USA. I can promise you an exciting adventure.

hard-sf.com/links/5201231

For me, it's time to leave the warming campfire. Would you like to leave a review of the book? That would be great, of course. Here is the link:

hard-sf.com/links/5140053

Otherwise, I'll say goodbye for now and look forward to our next meeting around the campfire. You can pre-order the sixth and penultimate part of the Marchenko logbooks at this link:

hard-sf.com/links/5250935

Warm regards

Brandon Q. Morris

PS: As always, the following travel guide is also available as an illustrated PDF here: hard-sf.com/neutron
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The Ultimate Guide to Neutron Stars





Welcome to Milky Way Extreme Tours!

Dear travelers and adventurers in space-time,

Are you tired of the gentle, reddish landscapes of Mars? Are you bored with Saturn's rings, which are basically just dirty ice? Are you looking for something that not only stretches your imagination, but shatters it? Then you've come to the right place. Welcome to our travel guide to neutron stars—the most spectacular and at the same time most hostile objects the universe has to offer.

Oh? What about black holes? Your question shows that you have earned your black belt in physics. But as a travel company, we see it as our job to ensure that your vacation in space comes to an end at some point. Please book your one-way trips with the black sheep of our industry. But always remember—even the best insurance can't override physics. Back to the topic at hand. A neutron star is not a place you visit to relax. It is a place where nature has decided to turn all the settings to maximum. We are talking about objects so dense that a teaspoon of their matter would weigh as much as Mount Everest. We are talking about magnetic fields that distort atoms into thin needles and gravity that brings even time to its knees. In this first part of our journey, we will explain how these bizarre monuments of total destruction are created and what you can expect when you approach them.

GENESIS - WHEN GIANTS DIE

Before you book your ticket, you should know the history of your destination. A neutron star is not a star in the classic sense, like the millions that shine in the sky. Rather, it is a stellar corpse, the bare skeleton of a former giant.

It all starts with a star that is at least eight to fifteen times more massive than our sun. These stars live fast and die young. Inside them rages a nuclear furnace that fuses hydrogen into helium, then helium into carbon, and so on. But the party ends with iron. Iron is a dead end in nuclear physics because the fusion of iron consumes energy instead of releasing it.

Imagine a huge skyscraper whose foundation suddenly turns to sand. As soon as the core of the star tries to survive by fusing iron, it emits less heat. The radiation pressure that has counteracted gravity until now decreases. Within milliseconds, gravity wins the billion-year-old battle.

The core of the star, a structure the size of Earth, collapses at about a quarter of the speed of light. The pressure becomes so unimaginably great that the electrically negative electrons of the atoms have no choice: they are pressed into the positively charged protons of the core. This violent union produces electrically neutral neutrons and a flood of neutrinos. In a tenth of a second, the core shrinks from a diameter of about twelve thousand kilometers to just twenty kilometers. We still do not have an explosion, but rather an implosion. But it is not only the core that shrinks. The outer layers of the star, which follow the core as it falls inward, collide with the now rock-hard neutron sphere and are repelled by it. Now we have an explosion, a supernova—one of the brightest events in the cosmos. The outer shell moves away until very little remains: a neutron star rotating alone in the center.

TRAVEL PREPARATIONS - PHYSICS FOR THE INTREPID

When you approach a neutron star, you leave the world of Newtonian physics and enter the realm of extreme values. Here are the three golden rules for your stay.

1. The Density Phenomenon

On Earth, elements such as lead or gold are considered “dense.” They weigh significantly more than other substances of the same quantity. On a neutron star, matter is so tightly packed that the concepts of solid or liquid lose their meaning. The density inside is about 1017 kilograms per cubic meter.

To illustrate this, take the entire human race (all eight billion people) and squeeze them into the volume of a sugar cube. That is the density we are dealing with here. Such a sugar cube made of neutron star matter transported to Earth would be so heavy that it would simply drill through the Earth's crust to the core.

2. Gravity: Your worst enemy

Gravity at the surface of a neutron star is about two hundred billion times stronger than on Earth. If you stumble from a height of just one meter, you will hit the surface in less than a nanosecond, at a speed of about 7.2 million kilometers per hour.

But that's not the only problem. The curvature of space-time even deflects light. If you float in front of a neutron star, you can see more than half of its surface. Some of the light from the back is bent so strongly around the star by gravity that you can see around the corner. It's like looking into a spherical mirror that absorbs the entire universe.

3. Time Dilation: An extra-long weekend

If you park close to the star, time will pass more slowly for you. Since Einstein, we know that mass stretches time.

A clock on the surface of a neutron star would tick about a third slower than a clock on Earth. If you were having a picnic down there at lunchtime (which, for reasons that will become apparent later, is not entirely unproblematic) your friends at home would already be having dinner by the time you returned. You are literally traveling into the future just by being there.

HIGHLIGHTS OF THE GALAXY - OUR TOP 10 TRAVEL DESTINATIONS

So now it's time to introduce you to the most beautiful of our exclusive destinations. We don't describe these natural monuments as data points, but as places with their own personality.

Tip: travel to all our destinations is included in the price.

1. The Crab Pulsar (PSR B0531+21) - The Pulsing King

Our first stop takes us to the constellation Taurus, 6,200 light-years away. Here we find what is probably the most famous neutron star. It forms the heart of the Crab Nebula, the remains of a supernova recorded by Chinese astronomers in 1054. The explosion was so bright at the time that it could be seen in broad daylight for three weeks.

Today, the Crab Pulsar is the ultimate beacon. It rotates around its axis exactly thirty times per second, acting like a cosmic strobe light. With each rotation, two powerful beams of radio waves, light, and X-rays whip through space. It is fascinating to travelers because it supplies energy to the entire nebula surrounding it. The electrons in the nebula are accelerated to nearly the speed of light, creating an eerie bluish glow. The Crab Pulsar is loud, energetic, and the undisputed classic of any interstellar journey.

2. PSR J1748-2446ad - The Speed Junkie

Looking for the ultimate adrenaline rush? Then travel 19,000 light-years to the globular cluster Terzan 5. There you will find an object that seems to defy the laws of celestial mechanics. PSR J1748-2446ad is the fastest rotating neutron star known. It rotates around its axis 716 times per second.

Just imagine that! A massive object, heavier than our sun, rotating faster than the rotor of a kitchen mixer at its highest speed. Its equator moves at a quarter of the speed of light. The centrifugal force there is so powerful that it bulges the star. PSR J1748-2446ad looks more like a flat ellipse than a sphere. If you try to land on its equator, the centrifugal force will practically hurl you back into space. But don't worry: the centrifugal force is no match for the monstrous gravity that holds everything together. Otherwise it would have torn the object apart long ago and we would have to remove it from our catalog. A visit here is an experience in blurriness; everything about this star is speed, speed, speed.

3. SGR 1806-20 - The Magnetic Apocalypse

Welcome to undoubtedly the most dangerous place on our list. SGR 1806-20 is a so-called magnetar. If neutron stars are extreme, then magnetars are the elite of the extreme. The magnetic field of this star is about 1012 tesla strong. The Earth's magnetic field, on the other hand, is only about 50 microtesla strong.

Why is this a problem for tourists? Near this star, the physics of atoms is destroyed. The magnetic fields are intense enough to compress the electron clouds of the atoms in your body into long, thin needles. Chemical bonds cannot withstand this. Travelers would literally dissolve into an atomic fog.

In 2004, this star released in a tenth of a second more energy than the sun emits in 250,000 years. The radiation was so powerful that it ionized the upper atmosphere of Earth—from a distance of 50,000 light-years! SGR 1806-20 is a place that should only be admired from a very, very great distance. But you can venture a little closer than the 42,000 light-years distance from Earth.

4. Lich (PSR B1257+12) - The Lord of the Ghost Planets

If you thought that planets only orbit friendly stars like our sun, you were wrong. Our fourth destination takes us to Lich, located 2,300 light-years away. It is a pulsar, but a very special one: it was the first star to have planets discovered around it—even before they were found around sun-like stars.

Imagine the scene: a dead star that no longer generates heat through fusion, but only pulsates with ice-cold, blue X-ray light. Three known planets orbit it: Draugr, Poltergeist, and Phobetor. These names were not chosen at random; they come from the mythology of the undead and nightmarish creatures. These are zombie worlds. Since the star's original planets would have been destroyed by the supernova, these three worlds probably formed from the debris and dust left behind after the explosion.

A visit here would be spooky. There is no sunrise, only a rhythmic glow on the horizon. The planets are constantly whipped by a wind of high-energy particles, which presumably creates permanent gigantic auroras in their (probably thin) atmospheres. It is an architecture of silence and decay, a memorial to the fact that even in the face of death, nature can create new land.

5. The Vela Pulsar (PSR J0835–4510) - The Clock with Hiccups

The Vela Pulsar is our fifth stop. It is famous for its rhythmic disturbances. Imagine a clock that ticks perfectly for years and then suddenly skips a second. This happens regularly with Vela. While most pulsars gradually slow down by radiating energy, Vela suddenly accelerates its rotation for a tiny moment. What is going on here? Scientists believe that this phenomenon provides a window into the interior of the star. Since the interior of a neutron star is frictionless (superfluid), it rotates differently from the solid crust on the outside. When the crust is slowed down by magnetic fields, tension builds up inside until part of the rotational energy is suddenly transferred to the crust—like a crack in a cosmic joint.

For tourists, Vela is a place of unpredictable dynamics, embedded in a beautiful, fibrous nebula of glowing gas. What's more, it is only 959 light-years away, which significantly shortens the travel time.

6. RX J1856.5-3754 - The Naked Truth

After all the loud pulsars and magnetars, RX J1856.5-3754 is a place of tranquility—and only 400 light-years away. It belongs to the Magnificent Seven, a group of isolated neutron stars that we can only see because they are still quite hot so soon after their birth. It doesn't emit radio pulses, it doesn't have a companion star to eat—it just glows away at 434,000 degrees Celsius.

For travelers, this star is the perfect object of study. Because it is so clean, astronomers have been able to measure its diameter with extreme precision: it is tiny, about 12.1 kilometers in diameter. When you hover above it, you see a perfect model of matter at its limit. It is the lonely beauty of the galaxy. It is probably the most peaceful view you can take of a stellar corpse before turning your attention back to the violent regions of space.

7. GW170817 - The Forge of Gold

This target is a historic milestone. It marks the place where, in 2017, the merger of two neutron stars was observed for the first time. It was an event that caused space-time itself to tremble.

Imagine two neutron stars (they have not been named to this day) orbiting each other for millions of years. They get closer and closer, tidal forces deforming their crusts, until they finally collide at a third of the speed of light. This catastrophe releases a kilonova.

Why would you travel there, even though the destination is 144 million (!) light-years away? Because this is the birthplace of your next gold ring. The collision released so many neutrons that heavy elements such as gold, platinum, and uranium were created in huge quantities. The mountain of gold and platinum produced by this event alone is equivalent to about ten times the mass of our Earth. A visit here is therefore a journey to the source of interstellar wealth.

Please note: Unfortunately, we cannot assist you in extracting the materials. Observe the baggage allowance of two times twenty-three kilograms.

8. The Hulse-Taylor binary system (PSR B1913+16) - The Nobel Prize Laboratory

This system, located 21,000 light-years away in the constellation Aquila, is a must-see for any traveler interested in the architecture of the universe. Here we find two neutron stars orbiting each other in a close dance. One of them is a pulsar, which allows us to measure their orbits with a precision that would make any Swiss watch stop in shame.

Why is this place so important? Because it proved Einstein right. Astrophysicists Russell Hulse and Joseph Taylor have shown that the two stars move a tiny bit closer together every year. So they are losing energy. But where is it going? It escapes in the form of gravitational waves.

Imagine the system as two heavy bells thrown into a lake. As they sink to the bottom, they create waves in the water (space-time) that carry the lost energy outwards.

For you as a traveler, this is a place of melancholy. You are observing a pair in a spiral death embrace. In about 300 million years, the two objects will collide, triggering a kilonova like the one we saw in GW170817. Until then, it is the quietest and at the same time most powerful concert in physics.

9. Calvera (PSR J1412+7922) - The Phantom of the Galaxy

Calvera is a place for tourists who love mystery. Discovered in the constellation Ursa Minor at a maximum distance of a thousand light-years, this neutron star is a real outsider. It is located far above the galactic plane, where massive stars should not form or die. It also lacks any visible surroundings. We were unable to locate any supernova remnants, gas clouds, or companions.

Scientists are still puzzling over how it got there. Is it a recycled pulsar? Or the product of a supernova that was so asymmetrical that it catapulted the star from its birthplace like a cannonball? A visit to Calvera is like visiting a lonely hut in the tundra. It is quiet, it is isolated, and it raises more questions than it answers. For the thoughtful traveler, Calvera is proof that we are still far from understanding all the variations of stellar evolution.

10. PSR J1311−3430 - The Black Widow

Our final destination is not for the faint of heart. This pulsar bears its nickname, Black Widow, for good reason: it is in the process of devouring its partner. It is a millisecond pulsar that sucks matter from a companion star to accelerate its own rotation. But it also gives something back—namely, high-energy radiation. This hits the companion star with such force that its outer layers literally vaporize. The partner star gets smaller and smaller until it is just a bare core of helium and eventually disappears completely. If you look about 10,000 light-years away, you will probably notice a powerful tail of glowing gas trailing behind the pulsar. It is an act of stellar cannibalism that shows us how relentless the laws of gravity and radiation can be in a system.

ANATOMY OF THE IMPOSSIBLE - WHAT'S UNDER THE HOOD

How about taking a look beneath the surface? A neutron star is not simply a lump of matter; it is layered like a deadly praline. But please note: an actual visit beneath the surface is not included in the price of the trip.

Imagine an atmosphere only two to five centimeters thick. On Earth, the atmosphere extends hundreds of kilometers into space; on a neutron star, it is flattened by gravity like a layer of paint. It consists mainly of hot plasma (hydrogen or helium). But don't be fooled: despite its lack of height, it is the place from which the heat from the interior is radiated into space. Beneath the atmosphere lies the crust. It consists of iron ions embedded in a sea of electrons. However, this iron does not behave like the iron in your car. It consists of a crystal lattice that has become so hard under pressure that it is billions of times stiffer than steel. Tiny mountains form within it, but due to gravity, they are only a few millimeters high. Nevertheless, climbing one of these millimeter-tall mountains would require more energy than humanity can produce in a year.

THE GEOLOGY OF THE INCONCEIVABLE - NUCLEAR PASTA

Let us now leave the surface. As we delve deeper into a neutron star, we encounter a state of matter so strange that physicists can only describe it using terms from Italian cuisine. Welcome to the realm of nuclear pasta. About a kilometer below the crust, a desperate battle rages between two forces: the electrical repulsion of the protons and the strong nuclear force that wants to hold everything together. Since the protons have no more room, they begin to arrange themselves into bizarre structures in order to conserve energy.

• Gnocchi phase: First, the protons and neutrons form small, spherical clumps.

• Spaghetti phase: As the pressure increases, these spheres are pressed into long, thin strands.

• Lasagna phase: Even deeper inside the star, the spaghetti strands merge into broad, flat sheets.

• Antipasti: Finally, the picture is reversed, and we find holes of vacuum in the middle of a dense core soup, comparable to Swiss cheese. These pasta structures are probably the hardest material in the entire universe. For you as a traveler, this means that the foundation on which this star stands is so stable that even the most powerful tidal forces can hardly leave a dent in it.

THE SUPERFLUID SECRET - FLOW WITHOUT END

If we go even deeper, into the outer core of the star, we reach a state that would drive any plumber crazy: superfluidity. At the extreme densities and relatively low temperatures inside the star, the neutrons begin to pair up. They form a state in which they no longer experience friction, transforming into a superfluid. This substance has a viscosity of exactly zero.

If you had a bucket of superfluid water on Earth and made it rotate, the water would never stop swirling. It would even climb up the walls of the bucket and flow over the edge to achieve a more energetically favorable state. Inside a neutron star, this means that the core of the star can rotate without ever losing speed, even if the outer crust is slowed down by magnetic effects. This is the secret of the Vela pulsar anomalies. Since the crust and the superfluid inside are decoupled, they rotate at different speeds. The superfluid forms millions of tiny vortices that become entangled with the solid crust. If the tension grows too great, millions of these vortices break free simultaneously and abruptly transfer their angular momentum to the crust. The result is a sudden jolt—the star accelerates. It's like riding a bicycle—and suddenly, without warning, it shifts up a gear.

THE ALCHEMY OF THE STARS - WHERE GOLD COMES FROM

We need to talk about the kilonova again, because it is the reason why we humans exist at all and why gold is valuable. In normal stars like our sun, iron is the end of the line. To build heavier elements, neutrons must be pressed into heavier atomic nuclei before they can decay. We call this process the r-process (rapid neutron capture).

Atomic nucleus+n → heavier nucleus → β decay → new element

When neutron stars collide, the density of free neutrons is so high that this process happens in fast motion. In the fractions of a second that the merger lasts, the galaxy is fertilized with a cloud of gold, silver, and platinum. Every atom of gold in your wedding ring or smartphone was most likely forged billions of years ago when two such monsters collided. So we are not just traveling to a star, but to the birthplace of material value itself.

RADIATION AND VISIBILITY - THE ELECTROMAGNETIC SPECTRUM

When observing a neutron star, you should not rely solely on visible light. A neutron star is a multi-talented emitter. Radio waves are the classic ticking of pulsars. These waves are created by the acceleration of electrons above the magnetic poles. X-rays come either from the neutron star’s intensely hot surface or from gas falling onto it from a companion star, which heats to millions of degrees when it hits the surface. Gamma rays, the most energetic form of light, are emitted primarily by magnetars and young pulsars such as the Crab Pulsar. For a traveler, this means that your sensors must cover the entire spectrum. If you only look with your eyes, you will see nothing but a tiny bluish dot for many pulsars—while your X-ray detectors will almost explode with energy.

THE MUSIC OF THE SPHERES - GRAVITATIONAL WAVES

In Chapter 3, we visited the physical locations. But a neutron star is more than just a point in space. It is an instrument. When two neutron stars whirl around each other, they create a tremor in the fabric of space-time that we have been able to detect on Earth since 2015.

Don't imagine space as an empty void, but as a tightly stretched trampoline net. Place a bowling ball on it and the net bends. That is the effect of gravity (albeit just an analogy—and not the best one).

Now, if you take two bowling balls and roll them around in a circle at high speed, waves spread out across the cloth. These waves stretch and compress space. When a gravitational wave passes through you, you become a tiny bit longer and narrower for a fraction of a second, then shorter and wider.

On Earth, we measure this with experiments such as LIGO or Virgo, in which laser beams are reflected over kilometers to find deviations smaller than a proton. As a traveler, knowledge of gravitational waves is your early warning system. When two neutron stars merge, it is heralded by a rising signal in space-time. It is a sound that rises from a deep hum to a high-pitched whistle before the collision occurs. It is the only music in the universe that does not need air to transmit—it is the tremor of reality itself.

THE TOV LIMIT - THE EDGE OF NOTHINGNESS

All good things come to an end, and for a neutron star, that end is often a fall into the abyss. In astrophysics, we call this the Tolman-Oppenheimer-Volkoff limit (TOV limit). As we have learned, a neutron star can only withstand gravity because the neutrons refuse to be in the same place (physicists call this degeneracy pressure). But this force has a limit. If a neutron star accumulates too much mass—for example, by devouring a partner or through a collision—it exceeds the critical mark of 2.1 to 2.5 solar masses.

At that moment, the dam breaks. There is no force in the universe strong enough to stop the collapse. The star shrinks within milliseconds. It becomes smaller than its own Schwarzschild radius. It becomes a black hole. So if you ever observe a neutron star accumulating matter and approaching the two-solar-mass mark, get out of there! The transition to a black hole is accompanied by a gigantic burst of gamma radiation, and the gravitational conditions change so radically that probably no safety precautions in the world could protect you. It is the grand finale of every neutron star—a spectacular departure from the stage of matter into the realm of singularities.

PRACTICAL TRAVEL HACKS AND ETHICS

Now that you know the science and the goals, let's get to the practical part. How do you survive a trip that is physically impossible?

1. Interstellar health insurance

Make sure your insurance covers spaghettification. The tidal forces near a pulsar can be so strong that they can rip not only your body but also your spaceship into atoms. If your feet are pulled 200 billion times harder than your head, no band-aid will help. We recommend staying only in ships with stabilized singularity compensators.

2. The radiation problem

A neutron star is a giant X-ray emitter. Without shielding as dense as a small moon, you would be fried in seconds. Near a magnetar, even lead won't help—here, even your thoughts will be disturbed by the magnetic field, as the electrical impulses in your brain are distorted. The best strategy: stay in the shadow of another massive object or use next-generation electromagnetic shields. Or, better yet, the next-next-generation ones, which haven't even been invented yet.

3. Time dilation and family

This is the most important point for your journey home. If you spend a few days in the strong gravitational field of a neutron star, a longer period of time will have passed on Earth. Take this into account when planning your trip. Take a few extra days off, or take some work with you on your trip. Because the clocks tick more slowly, you will probably get more done on the road than you could in your office on Earth. Time travel is automatically included with us, but unfortunately it is a one-way street.

REFLECTIONS AT THE EDGE OF NIGHT

Our journey is coming to an end. We have visited the most extreme places that light reveals. But what have we learned?

Neutron stars are not just dead rocks in space. They are the guardians of matter. They show us what atoms are capable of when pushed to their limits. They are the creators of the precious metals we wear on our fingers. Every time you look at a gold ring, you are looking at the echo of a catastrophe that we have described in this guide.

They are also the clocks of the universe. With their relentless rotation, they mark the fate of the galaxy. Eventually, all stars will die out, but neutron stars will continue to drift through space as cold, dark spheres for up to 1015 years—the last witnesses to a time when the universe was still bright and full of life. Why do neutron stars live so long? Well, the neutrons they are made of can and will eventually decay. But the decay products are still stuck in the core, where conditions are optimal for them to combine into neutrons... A self-stabilizing system, in other words.

CLOSING REMARKS

Thank you for choosing Milky Way Extreme Tours. We hope this brief introduction has not only dispelled your fear of the dark, but also given you some understanding of the fascinating physics of neutron stars. The universe is a place of extremes, and you can be right in the middle of it with us. Book now!

We would be delighted to welcome you on board for your next journey. Perhaps you would like to visit a white dwarf, or for the very brave, the event horizon of Sagittarius A*? Stay curious and cautious, and always keep an eye on your radiation shields.

Joe Williams, Managing Director,

joe.williams@earthmoon.space
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Order form

I am hereby making a binding registration for the following trip:

[image: white large square] Number of people (humans) [image: white large square] Number of people (Grosnops) [image: white large square] Number of robots** [image: white large square] Number of AI** [image: white large square] Number of pets (max. 300 kg)

Means of transport: [image: white large square] 99er [image: white large square] 95er [image: white large square] Fusion drive

[image: white large square] Chemical drive∗

Travel class: [image: white large square] Economy minus [image: white large square] Economy

[image: white large square] Premium Economy [image: white large square] Business Class

[image: white large square] First Class [image: white large square] Superfirst Class

Travel options: [image: white large square] Frozen Class (with cryogenic sleep container) [image: white large square] Virtual Class (upload at own expense)

Communication: [image: white large square] Radio SIM [image: white large square] Tachyon SIM (only available on certain dates)

Pickup: [image: white large square] Solar system [image: white large square] Local cloud

[image: white large square] Milky Way

Destination:

[image: white large square] Glacier skiing at the north pole of Mars

[image: white large square] Venus volcano tour (two hundred volcanoes guaranteed)

[image: white large square] Rings of Saturn

[image: white large square] Enceladus on and under the ice (no guarantee: encounter with Enceladus creatures)

[image: white large square] Hang gliding on Titan

[image: white large square] Swimming and Draght on One Sun

[image: white large square] Hiking on Terra Nova (with descent)

[image: white large square] Neutron star adventure (landing optional)

[image: white large square] White and red dwarfs (two nights each!)

[image: white large square] Alien zoo on 2M1510 (including picnic, vegan and Grosnop options available)

[image: white large square] Core of the Milky Way (including surfing in the orbit of Sgr A*, medical certificate required)

[image: white large square] Black hole tour in M87 (currently 150 years advance booking required)

Send this form to the management (see above) and we will send you a suitable offer. Are you looking for a very special destination? We would be happy to organize an exclusive trip for you. Of course, we also transport residents of planets outside the Local Cloud. However, we do have to charge a 200% surcharge for pick-up.
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ADDENDUM: YOUR TRAVEL CHECKLIST FOR THE JOURNEY HOME

Before you come back aboard, we need to clarify a few questions.

Dust content: Do you have any samples of nuclear pasta with you? (Hopefully not, because you would destroy our ship!)

Clock adjustment: Set your clock forward to Earth time. We will be happy to calculate the additional days that have passed for you.

The lesson: Stay humble. You have just seen objects that almost defy gravity.

As always, the travel guide is also available as an illustrated PDF here: hardsf.de/neutron

∗ ∗ You pay only half the ticket price for transporting robots and AIs if you allow us to make use of them on the flight.

∗ Only for travel within a star system.
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Also by Brandon Q. Morris



The Atacama Incident

[image: Cover of The Atacama Incident]


When the sky is nearer than you thought

Young american astronomer Jessica Malusky is looking forward to her internship at the Alma Observatory in the Chilean Atacama Desert. When she learns that she is not allowed to enter the site of the huge antennas for health reasons, she accepts the doctor's decision, even though she has never had any problems with her heart before.

But then inexplicable incidents start to occur: Measurement data loses its meaning, vehicles break down, astronomers fall to their deaths and even the black donkeys roaming freely across the site behave in an unusually aggressive manner.

Jessica investigates, and the greater the mysterious hurdles that pile up in front of her, the more resourceful she becomes - unaware that she is not only putting herself, but also humanity, in unprecedented danger.

The Atacama Incident is a fantastic story based on real science and researched on site in the Chilean desert. Read it if you like a twisted adventure that revolves around our strongest wishes, deepest fears, and our place in the universe.

hard-sf.com/links/4718862

The Luna Monolith

[image: Cover of The Luna Monolith]


Robots are building a colossal telescope on the far side of the moon, with just two people supervising its completion. After a minor incident, these scientists become aware of an obstacle in the lunar soil. It's located outside the area reserved for the hypertelescope and is therefore none of their business.

But their curiosity gets the better of them. The artifact seems to have properties that completely defy physics as they know it. As they investigate, they inadvertently plunge themselves, then the entire solar system, into a terrible, unavoidable whirlwind of events.

Will they manage to make the mysterious black monolith harmless before we all run out of time?

hard-sf.com/links/4542925

Tachyon – The Weapon

[image: Cover of Tachyon]


Earth Moon, Great Archive. Chronicler Tsai Yini monitors the tachyon communication system, which transmits data faster than the speed of light. When classified results from an astrobiologist’s research are leaked to her, she cannot believe what she reads. The report reveals that intelligent life forms exist on a tropical planet in the Gliese system.

Their civilization is still in its infancy but revolves around an artifact of unknown origin that seems to influence their body chemistry. But there’s more: the astrobiologist who uncovered this artifact has undergone a baffling evolution of his own, and he’s now en route to Earth!

Yini suspects he carries a danger far greater than anyone could imagine. To stop him, she must make unimaginable decisions that could determine not only her fate but the future of the universe.

For fans of Cixin Liu, Andy Weir, and Frank Herbert, Tachyon: The Weapon delivers a high-stakes adventure where the line between discovery and destruction blurs.

hard-sf.com/links/4238987

The Portal
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Tyler’s wealth bought him adventures…

…but this time he was in over his head.

Could the legendary underworld be found?

After years of hard work, Tyler built his IT Security company into a massive success. He trusted his people and now it was time to enjoy the fruits of that labor. Everything was perfect until an unexpected discovery. Should they go through the Maya portal?

Adriana’s small diving instruction shop is popular enough with the tourists for her to scrape out a living, but it’s not the life she expected. When she got the call, it seemed impossible. Wasn’t Xibalbá a myth?

In a fantastic world of danger and possibility, two people want to discover the truth, but for entirely different reasons.

Have they opened Pandora’s box?

You’ll love this Portal Science Fiction thriller because the story pulls you in and leaves you guessing about what might happen next.

Get it now.

Portal Science Fiction – an underwater star gate.

hard-sf.com/links/4104350

The Disturbance
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25 years of effort…

…and the first images are a disaster.

Was the entire experiment a failure?

For astronomer Christine, the results didn’t make sense. Everything worked and they should be able to see the beginning of time, but a veil blocks the past. There must be a solution. What could be causing the obstruction?

The data point to the discovery of a black hole.

And it might be moving…

…directly toward earth.

As the stakes grow and with every step forward, more questions that never seemed possible in the world of physics present themselves, Christine has to make a life or death choice.

What will stop the Disturbance?

You’ll love this hard science brain twister, because the suspense and other odd happenings, are brilliantly crafted by physicist/author Brandon Q. Morris.

hard-sf.com/links/2414404

Mobius
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Tomorrow is yesterday.

It is 2056. Mathematics professor Elisabeth Gabai is fascinated by multi-dimensional forms that have no equivalent in reality. Then, her boss sends her to the site of an artifact that might have come straight from her theories—or from the technology of an advanced civilization.

Twenty-eight years earlier, physicist Max Webber is hell-bent on improving Einstein’s theories of relativity. His latest concept seems flawless, except it predicts the end of humanity. The extinction of Earth can only be prevented if Max can locate a multi-dimensional object. He’s in a hurry; tomorrow will inevitably be too late.

But how is he supposed to accomplish this goal when physics tells us the artifact he seeks cannot possibly exist?

hard-sf.com/links/2526669

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.

hard-sf.com/links/1731041

Helium 3: Fight for the Future

[image: ]


The star system is perfect. The arrivals have undertaken a long and dangerous journey—an expedition of no return—seeking helium-3, essential for the survival of their species. The discovery of this extraordinary solar system with its four gas giants offers a unique opportunity to harvest the rare isotope.

Then comes a disturbing discovery: They are not alone! Another fleet is here, and just as dependent on helium-3. And the two species are so fundamentally different that communication and compromise appear hopeless. All that remains is a fight to the death—and for the future…

hard-sf.com/links/1691018

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…

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...

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.

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.

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.

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.

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.

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.

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?

hard-sf.com/links/1433312
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Excerpt: The Urania Project



OCTOBER 18, 2032, CAMBRIDGE, SMITHSONIAN ASTROPHYSICAL OBSERVATORY

THE COMET

Rachel wasn't normally someone who felt sorry for herself. Except today. Rain hammered on the taxi as if someone were dumping a container full of gravel on top of it. Since yesterday evening, a broad band of clouds had been passing through, bringing heavy rain and causing flooded underpasses around Boston, and high water levels in the Charles River.

And even though Rachel didn't believe in something as irrational as fate, the smoke coming from the engine compartment of her '93 Ford Taurus seemed to be the result of some kind of divine intervention. Maybe after thirty-nine years, the car was simply worn out, and the acrid smoke was its way of raising the white flag.

As the taxi turned into the parking lot of the Smithsonian Astrophysical Institute, Rachel wondered why her car hadn't broken down on any other day. Not a single raindrop had fallen from the sky in the last two weeks.

The taxi driver drove around the small island of the traffic circle at the main entrance and stopped at the stairs of Building D. Rachel noticed that the driver, a woman with short gray hair, was at least twenty years older than she was. Would she still be working at that age? With a sigh, Rachel fumbled for her cell phone, paid for the taxi ride, and lamented not having an umbrella with her.

With her backpack in hand, she got out and hurried up the steps to the entrance. She hadn't even closed the door behind her when the taxi drove off. Rachel felt a few drops of rain trickling down from her scalp. They found their way over her temple, cheekbone, and the tip of her nose, giving her unpleasant goose bumps. The light blue of her jeans had turned dark, her gray cloth coat was heavy with moisture, and the climate inside her sneakers was like that of the tropics. How was Rachel supposed to get through the day in this state?

“Oh, has the director finally landed?” she heard.

It was Jonathan. With his usual exaggerated cheerfulness, he stood in front of her, a notebook in hand, and looked her over.

“Oh,” he said. “I guess your vacation wasn't so great, huh?”

“Good morning.” Rachel brushed wet strands of hair from her face and sniffed. “No, the vacation was fine. It's just the first day back at work. Sometimes things don't go smoothly.”

“Tell me more when you get a chance. Susan has been looking for you for almost an hour.”

“Yes, I know. I messaged her that I...”

Rachel took her cell phone out of her coat pocket. The display was wet and smudged, and she could just make out that it was almost ten o'clock.

She said, “I’ll chat when I get a chance, Jonathan. I have to go now.”

“Sure. See you later.”

The way to her department led through a veritable maze of corridors. If the weather hadn't been so lousy, Rachel would have walked around the outside of the complex and used the other entrance opposite the sports field. From Building D, Rachel walked through Building C to Building B.

From the outside, the structure from the early 1960s didn't look like much, but the rooms here were much better laid out than in D and C, which were both a few years older. No sooner had she arrived on the first floor than Susan rushed up to her.

“I know what you want to say,” Rachel interrupted her. “But now is a really bad time. It usually takes me fifteen minutes to get here from Medford. But the last hour has been a crazy odyssey in the rain, and if you don't mind, I'd like to settle in first.”

Susan ignored her request. “Don't you read your email?”

“Not when I’m on vacation.”

“You should have. Then you wouldn't be so...”

“Clueless?” Rachel finished. “It was definitely a nice two weeks, Susan. Snuggled up on the sofa with a few good books and plenty of tea and chocolate.”

Susan crossed her arms in front of her chest. Damn it, Rachel hated it when her assistant had that contrite look on her face. It meant trouble.

Rachel asked, “Why should I read email on vacation when I have a substitute? You know, I don't take time off for nothing. If you had my workload...”

“It's fine.” Susan exhaled, her natural red bob swinging moodily from side to side. In fact, she looked even more exhausted than Rachel. Susan gave a quick shake of her head, turned around, and strode down the corridor. Rachel had no choice but to follow her if she wanted to find out what was going on.

Without turning around, Susan said, “It's about the open observation slot.”

“Don't tell me you haven't filled it!”

“We have, very spontaneously. But the project is a bit strange. The guy who's supervising it has been sitting in your office for the last forty-five minutes.”

They passed the break area with the water dispenser and the vending machine. The two new doctoral students—Rachel was always forgetting their names—were lounging on the sofa with their laptops and interrupted their animated conversation to greet them politely.

“Why are they sending someone here especially for this project?” Rachel asked.

“I left the project description on your desk.”

They stopped in front of the door to her office. Susan put a hand on Rachel's shoulder. “You look like Snow White just out of the shower.”

“Well, if that isn't a compliment...” Rachel said, smiling. “I'll take a look at it. Give me an hour, and I'll be up to date.”

“I'll give you half an hour. Our status meeting, you know.”

“Sure.”
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When Rachel entered the office, she was overcome by a feeling she had experienced during her studies. Back then, she had studied less than she should have for the exam in “Fundamentals of Astrophysics,” so she had no choice but to improvise the project presentation. It was called “PowerPoint Karaoke.”

A man was waiting in the office. With his hands folded and his back to her, he sat in the chair in front of Rachel's ebony desk. He turned to face her, and his dark, clean-shaven face wore an expectant expression.

“Sorry I'm late.”

“That's all right,” said the man. “I heard you had car troubles.”

“And a shower.” Rachel took off her coat and hung it on the hook by the door. “Dr. Rachel Adams. I'm the director of the CXC.”

The man stood up. He must be much younger than his clothes made him appear, probably only in his early forties. He was wearing brown corduroy pants, a light blue shirt, and a gray tweed jacket.

“Dr. Shawn Whitfield,” the man introduced himself. “Astrophysics at Indiana University in Bloomington.”

“That’s a long trip,” Rachel noted.

She shook Whitfield's hand, then woke the computer from sleep mode by nudging the mouse. Strangely, the pile of papers, reference books, and printouts on the desk had not disappeared during her vacation. She feverishly searched the top layers for the current project description.

“You managed to get one of the coveted slots at Chandra, congratulations,” Rachel said, trying to buy some time.

Whitfield sat back down, and when Rachel looked up briefly, she saw a broad grin on his face.

“Yes, it's really exciting,” he said. “I'm so grateful that it's working out. And then fifty kiloseconds for the observation!”

Rachel found a stack of stapled papers. If Susan hadn't adorned the bright yellow note with one of her typical smileys and written “MEGA IMPORTANT!” on it in her heavily slanted left-handed handwriting, Rachel would have definitely overlooked the project description. She fished the document out of the stack, knowing that it was now time for PowerPoint karaoke.

“So your project deals with a specific analysis in the X-ray spectrum,” she began. “As far as I can tell, the phenomenon is limited to a fixed location.”

“Yes, exactly,” Whitfield responded to her improvisation. “Basically, it's about an anomaly that three teenagers from the neighboring county found in two-year-old Chandra data. They asked our department for advice. Since we only have a twelve-inch optical lens telescope at our in-house observatory, we applied for a slot at Chandra.”

“And to what circumstance do we owe the fact that you are accompanying the observation on site, Dr. Whitfield?”

Shawn Whitfield smiled sheepishly and wrung his hands in his lap. “Well, how often do you get the chance to see the venerable halls of the Chandra X-Ray Center?”

“I have to agree with you there,” said Rachel. “And I assume you're the scientific director of the astrophysics department in Bloomington?”

“Oh, no. I'm a postdoc and my primary focus is asteroid research. The kids from Salem initially thought the object might be a previously undiscovered comet. But I quickly made it clear to them that it must be something else.”

Rachel furrowed her brow. “You know that comets can be detected with X-rays. When solar wind particles collide with the dust and gas of the comet's coma, a charge exchange occurs that generates X-rays.”

“I'm aware of that, Dr. Adams,” Whitfield said. “The documents refer to two images. The position of the object in each image is different. But for a comet, it's moving too slowly.”

“Are you sure?”

“No, which is why I'm glad we have the opportunity to investigate this phenomenon more closely.”

Shawn Whitfield's eyes lit up. Rachel sat down. She sighed inwardly, because this project didn't sound like it was going to make for a particularly exciting week.

Students who claimed to have found an anomaly in X-ray data...

She leafed through the pages and pretended to refresh her memory. At the same time, she tried to pick up as much information as possible. The attached black-and-white printouts of the digital X-ray images showed a section of starry sky. A circle had been drawn around a small bright spot using a graphics program, and next to it was written in Comic Sans:

Not a comet!!! Deep space anomaly???

Rachel put the document aside and looked at Shawn Whitfield. She felt a little sorry for him. The man must have traveled to Cambridge with high expectations, only to find the director of the Chandra Observatory completely soaked and suffering from a mixture of aimlessness and post-vacation blues. On top of that, the weather outside couldn't have been more miserable. However, none of this seemed to dampen Whitfield's enthusiasm in the slightest.

Slowly, Rachel's agitation about the bad start faded into the background. She felt herself gradually calming down and her structured side gaining the upper hand.

“All right, Dr. Whitfield,” Rachel said. “If you don't mind, we can skip the formalities. I'm Rachel.”

The corners of the astrophysicist's mouth twitched nervously upward. “Call me Shawn... Just Shawn.”

“Okay, Shawn. The schedule for your project is as follows: Today we'll finish up an observation from last week, configure Chandra, and starting tomorrow we'll run the first ten kilo-seconds. That doesn't sound like much at first. But as you'll see, that's almost three hours of observation time. If you like, we can talk briefly at lunchtime, and I can take you over to the control room tomorrow.”

“Awesome!” Shawn was excited. “Your assistant, I mean, Dr. Reilly, already hinted that this might be possible. So sure, I'd love to! Man, that means I'll get to see Chandra's control room. That's super cool!”
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Shortly before half past ten, Shawn Whitfield had left the office again and Rachel was standing at the coffee machine, with boiling water flowing into her cup. The scent of bergamot made Rachel look forward to her Earl Grey.

“You're reasonably dry again.” Susan was standing behind her, an empty cup in her hand. “Need to recharge. My caffeine levels have reached alarming proportions.”

Only now did Rachel notice the deep circles under Susan's eyes. The machine gurgled, and Rachel took the cup from the small tray.

“You look a little worn out, if I may say so.”

Susan passed her cup close to Rachel and set it under the machine. She energetically selected a large cup of coffee, whereupon the rattling of the grinder drowned out all other sounds.

“Oh,” said Susan. “It's just because of Chris... He moved out on Saturday. And I haven’t decided yet whether that's good or bad.”

The grinder stopped and the pump pushed freshly brewed coffee through the outlet nozzle. Rachel placed her ice-cold hand on her cup. It felt like touching a hot stove. “Take it from a woman who got divorced fifteen years ago: everything will be fine.”

Susan didn't seem convinced. “Really? I mean, you were in your late thirties when you and Sebastian split up. I'll be forty-seven in November.”

“It was hard for me at first,” Rachel admitted. “After all, a part of me was missing. But eventually I learned to deal with it.”

“You mean throwing yourself into work.”

Rachel had to smile; Susan seemed to have something like X-ray vision. She made things visible that Rachel sometimes couldn't see herself. Or did she just not want to see them?

Susan's coffee was ready. With her steaming cup in hand, she said, “Let's go. Off to the status meeting. How was your visitor, by the way?”

“Oh, not your type. Too young.” Susan rolled her eyes. “No, he's an astrophysicist from Bloomington, Indiana. I think he's okay. I just hope the project isn't as boring as it sounds.”

“Investigating a request from students to find out if there's a comet flying around somewhere?” Susan asked. “I skimmed through the material. It might actually be more exciting than it sounds. Who knows? Maybe you'll make a groundbreaking discovery after all.”

Susan giggled, and Rachel was glad to have her as an assistant. However, Rachel didn't believe her assumption would prove correct. She had been working here far too long for that.

CASIO: MAY 17, 1978, SOLAR SYSTEM

The sound was like the crunch of metal bones rubbing against each other. Richard felt a shiver run down his spine. He immediately pulled the red lever for the emergency shutdown. The one that, in countless hours of training, he had always been told never to activate under any circumstances.

The cabin went dark. A deep blackness filled the ship, the likes of which Richard had never experienced before. Added to this was absolute silence. He hadn't known that the emergency shutdown also controlled the life support system. But they wouldn't suffocate that quickly. The five-by-seven-meter cylinder of the cabin contained enough air for the three of them.

George, the co-pilot and ship's doctor, cleared his throat. Richard couldn't even remember what throat-clearing sounded like. In the roar of the ship's systems, such a delicate sound was lost like a herring among sharks.

“Hopefully the systems will come back up,” said Juan. He was the ship's engineer. Richard would have liked a more optimistic assessment from him.

“Was it wrong to activate the emergency shutdown...?” Richard listened intently in the darkness. Something hissed somewhere. Perhaps it wasn't a good idea for the entire Urania to drift through space without power any longer.

“No, I would have done the same thing,” said Juan. “That noise didn't sound good at all. You probably prevented irreparable damage. A piston seizure.”

George cleared his throat again. “If you want my opinion, the sound didn’t sit well with me either.” Something lit up on his wrist.

Richard was almost blinded. “What…?”

“My Casio.” George pulled his sleeve back over the watch. The red LEDs had burned into Richard's retinas and took a while to disappear completely.

“Restart checklist?” he asked.

There was a rustling sound. “I've got it,” said Juan. There was a crack, and a soft green light activated above his lap. A chemical emergency light; you had to bend it in the middle to activate it. Richard reached into the pocket of his seat and found one there too. It felt satisfying to bend it and make it glow with a soft crack. His was blue. The atmospheric light changed the mood in the cabin in a strange way. They had light again. All was not lost. The NASA psychologists had probably thought of that.

“Here.” Juan handed him a copy of the checklist.

“Emergency checklist, part 1. Pilot: Richard Kendall. Engineer: Juan Diaz. Exact onboard time unknown. Start of checklist approximately three minutes after emergency shutdown by captain.”

Richard nodded. The voice recorder was probably also out of power, but it was still important to follow protocol. The three minutes seemed too short to him, but of the three of them, Juan had the best sense of time.

“Health status,” said Juan. He wasn't referring to the crew, but to the spacecraft.

“No obvious damage,” said Richard. “Cabin intact. I hear a faint hissing sound.”

“Check. I hear the hissing too.” Juan paused, and they all listened to the sound. It sounded like a bottle of sparkling water had been half opened.

“The checklist doesn't mention anything about this,” said Juan. “So let's move on. Turn on the emergency generator.”

“Turning on emergency generator,” Richard repeated. He raised the light stick above his head.

Hundreds of buttons were visible on the panels in front of and above him. He would never have to press most of them, and for many he would need instructions to figure out their function. The switch for the emergency power, however, was a familiar object. He would be able to find it with his eyes closed and half dead.

He pressed the button until it clicked into place. There was a soft humming sound. Shortly thereafter, the lights on the ceiling and walls came back on. Richard squinted until his eyes adjusted.

“The comfortable part is officially over,” said George. “Are you all right? I'd like to do a health check when I get the chance.”

Their launch suits automatically transmitted such data to the flight computer, but they had only worn those during takeoff. In a few months, when they arrived on Mars, they would put the suits on again. Until then, George would have to make do with his equipment.

“Not now, George. We're in the middle of the checklist.”

“Sure, Rick. I just wanted to check in.”

“Carbon dioxide scrubbers,” Juan said, naming the next item on the checklist.

“They've turned back on. Capacity eighty-three percent.”

They had to refill the scrubbers from time to time, or they would no longer be able to remove the carbon dioxide from the air they breathed.

“Ventilator?”

Richard pressed the corresponding button. Another familiar object. He felt a breeze and only then noticed how damp his forehead was. He had thought he was pretty calm so far, but apparently he had just been good at suppressing his fear.

He didn't even want to start thinking about the countless cubic kilometers of vacuum out there. One hit from a fingernail-sized asteroid and they were dead.

“Ventilator?” Juan repeated.

“Ventilator check.”

“Check.”
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They slowly worked their way through the crucial items on the checklist. So far, the Urania-1 had been functioning flawlessly. But Richard had activated the emergency shutdown for a reason. No healthy engine made sounds like that.

“Boron rods,” said Juan.

The reactor had its own control panel, which was painted a striking red. But the buttons and switches were the same. They controlled motors in the reactor that performed the desired function.

Richard pressed the button labeled “boron rods.” The element boron was good at capturing neutrons. When it was introduced into the reactor, its output decreased, since the captured neutrons could no longer cause new chain reactions. During the emergency shutdown, all the boron rods had been pushed into the reactor at once in order to shut it down safely.

“Boron rods check. Temperature remaining at 2100 degrees.”

The reactor was still almost as hot as it had been during operation. That was to be expected, since they had also shut down the cooling system.

“Thanks, Richard. Reactor cooling.”

He pressed the next button. A gauge started moving. It measured how much ammonia was flowing through the cooling circuit.

“Reactor cooling check. Flow nominal.”

The cooling was less important than one might think. Normally, during operation, ice-cold reaction mass was continuously injected into the reactor, which acted as a coolant.

“Flow check,” said Juan. “We obviously haven't lost any reaction mass.”

“Did you suspect the tank?” They had already had to manually seal the tank in lunar orbit during an EVA.

“Yes.”

“But the noise...”

“I thought it was secondary.”

“All the better.”

“No, that's not good at all. But let's continue with the checklist.”

What had Juan meant by that? Richard brushed the thought aside. Concentrate!

“Beryllium rods,” said Juan.

Richard searched for the button. The reactor was not yet critical. The uranium-235 inside it emitted neutrons as it decayed, but most of them were too fast to trigger chain reactions. This was where beryllium came in, to slow down the neutrons.

There. Beryllium. How could he have overlooked that? The button responded readily to his finger. Richard checked the reactor gauges. Now the temperature should rise. Yes! The gauge began to move.

“Temperature rising,” Richard reported.

Without the reactor, they would be stranded out here. There was no checklist for the failure of the beryllium rods because it was not anticipated. Repairs inside the reactor were literally deadly.

“Beryllium moderation check,” Juan noted. He put a cross next to the entry. “That leaves only one item on the list. The reaction mass.”

“Understood, reaction mass.”

In order for the Urania-1 to accelerate, the reactor had to shoot something out of the nozzles at the rear. In chemical engines that burned methane or hydrogen, these were the combustion products. In a nuclear thermal propulsion system, this so-called reaction mass had to be brought along. They had loaded ammonia into huge tanks for this purpose. It wasn't quite as effective as hydrogen, but it was much easier to store. And besides one nitrogen atom, it also had three hydrogen atoms. The reactor heated the ammonia and blew it out of the rear of the rocket.

There was the button. Richard hesitated. Juan's warning echoed in his mind. The noise... Wasn't it...? Never mind. He had to try it. Richard pressed the button.

At least the noise didn't occur again. But the force that had been pushing them back into their seats was also gone. George had opened a can. The lid was floating above him. It should have moved toward the rear long ago. The reactor was working perfectly. But it was missing the reaction mass.

“Reaction mass no response,” said Richard, pressing the button again so that it popped back out.

“Reaction mass error,” confirmed Juan, writing a note on the checklist and leaning back. “It’s the turbo pump.”

“Is that a problem?” asked George.

“It depends on where exactly the problem is.”

“Do we have spare parts on board?”

“Yes, two complete turbo pumps.”

“Then I don't understand what the problem is.”

“Imagine if something got into the ventricle and damaged it.”

“Ah, you mean the conditions.”

“Yes, George. The turbo pump is quite heavy and sturdy. It has to transport large quantities of an aggressive substance into the reactor. If it breaks down, there's a reason, and the consequences are unpredictable. The rotors could have damaged something else. A simple replacement won't do the trick. We may have to transplant not only the heart, but also the lungs.”

“But you can do it.”

“I have to. We have to.”

CHANDRA: OCTOBER 19, 2032, SAUGUS, GREATER BOSTON AREA

The sun shone as if nothing had happened. The asphalt was still jet black from the rain, and where the autumn sun had been warming the streets for two hours, it lingered only in the cracks. The deciduous trees in the extensive mixed forests of the Greater Boston Area wore their fiery autumn colors. The capricious wind would gradually thin them out until, when Halloween came in two weeks, only the forlorn wooden skeletons would remain.

The warm guitar sound of Pearl Jam's “Yellow Ledbetter” blared from the speakers of her rental car as Rachel drove into the parking lot. The red Toyota Prius was a poor substitute for her beloved Ford Taurus, but it was better than nothing. Rachel checked the address Shawn Whitfield had sent her. The one-story wooden building with the crooked “Motel” sign on the roof did not appear to be a garage, as it had seemed at first glance.

She hadn't even come to a complete stop when Shawn Whitfield appeared from one of the closely spaced doors. With long strides and a backpack in his hand, the lanky astrophysicist trudged over and got into the passenger door.

“You’re right next to Highway 1,” Rachel noted.

“It's just as quiet as you'd expect. Well, at least it wasn't that expensive. Do you mind if we turn off the oldies radio?”

“That's Pearl Jam,” Rachel said.

“Pearl who?”

Rachel sighed. Was she really that old that she had to explain to Shawn who Pearl Jam were?
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“Do you know Bruce Springsteen? Bob Dylan? Or maybe AC/DC?” she asked.

“The names all ring a bell,” Shawn said, unimpressed. “I don't really listen to music. Do you have a PlayStation?”

Rachel rolled her eyes and steered the Toyota back onto the road heading north. From here to Burlington, where Chandra's control room was located, the fastest route was to take Highway 1 and then Interstate 95.

Twenty minutes later, Rachel pulled into the sparsely occupied parking lot in front of the nondescript building at 15 Wayside Road. In addition to the Observatory Control Center, or OCC for short, the austere corporate building housed a handful of software companies, an accounting firm, and a real estate agent.

“Wow,” said Shawn Whitfield. “Somehow I had imagined the legendary control center of the Chandra Observatory to be more majestic.”

“Wait till you get inside. Most people have completely different ideas about what we do.”

Rachel remembered well the first time she came here. It was 2019 when the OCC had been moved from Cambridge to Burlington. “For various reasons,” had been the official explanation at the time, but there had been only one reason. The rent in Cambridge was simply too high, so the control room had been set up a little further out in the Boston suburbs.

Rachel and Shawn reached the second floor via a glass staircase, and even before they got there, the astrophysicist expressed his enthusiasm by whistling through his teeth. In between, he kept saying things like “awesome” or “super cool.” Shawn Whitfield still seemed very much rooted in the university environment, as his demeanor and language proved. His enthusiasm reached a whole new level when they entered the control room.

Before them lay a large, windowless room. Dozens of computer workstations were arranged in three rows in a semicircle, facing the opposite wall. There, eight monitors were assembled into a large screen displaying current satellite data. On each side of the monitors were whiteboards with the day's to-do lists and remnants of past discussions.

“Here we are,” said Rachel. “I know it doesn't look quite like a Hollywood movie, but I think it's pretty close.”

“Absolutely!” Shawn agreed. “But where is everyone? I thought there were people working here.”

Rachel always enjoyed seeing people's reactions when they visited for the first time. But there was someone here. The two men and one woman at the computers waved cheerfully. Rachel motioned for Shawn to follow her.

“Everyone, this is Dr. Shawn Whitfield from Indiana University in Bloomington. He'll be supervising the next observation. Shawn, this is Chandra's current ‘crew.’”

“But... there are so few people,” Shawn stammered.

“If every seat here were occupied, it would mean we had a serious problem with Chandra,” Rachel explained. “For normal operations, a crew of three is absolutely sufficient.”

“There are even satellite programs where they control two dozen satellites with the same crew size!” exclaimed Dong-Woo, who was sitting at a table on the right.

“Shawn, this is Dong-Woo Park, our OC,” Rachel introduced the man.

“OC as in Operation Control?” Shawn asked.

“Exactly,” Rachel said. “The others are Farrah Afkari, Control Commander, and Daniel Connelly, Ground Operations Team.”

“Pleased to meet you,” Shawn said.

Rachel explained, “Chandra flies in a highly eccentric elliptical orbit, largely above the Earth's radiation belt.”

“I read about that,” Shawn said. “So the bremsstrahlung from particles in the solar wind and cosmic radiation can't affect the measurements.”

“Exactly. One orbit takes sixty-four hours and eighteen minutes, of which about fifty-five hours can be used for observation.”

Farrah Afkari stood up. She was a stocky woman in her thirties, and beneath her thick bangs was a mischievous smile.

“So you're the one making life difficult for us with these five short observation blocks,” she said.

Rachel saw that Shawn was unsettled by the control commander.

“Well...” he said. “We want to study the possible movement of the object over several days. That's what I requested and was approved.”

“It's okay,” Rachel said. “She doesn't mean it that way. The OCC always tries to run contiguous blocks for as long as possible. Especially with faint objects, where only a few photons per second arrive.”

“Realigning Chandra within the observation time can be quite time-consuming under certain circumstances,” Afkari added. “But I've looked at your stuff. The object doesn't seem to be that faint.”

“If it's a comet, I think it should be within our solar system. What speaks against that is its possibly very low speed.”

“I see,” said Afkari. “And now you want to know exactly what's flying around out there and how fast.”

Shawn Whitfield smiled sheepishly. Farrah Afkari clearly made him uncomfortable. Rachel offered the astrophysicist one of the empty seats, whereupon he plopped himself down loudly in the command manager's seat.

“How's it looking, Farrah?” Rachel asked. “Are we on schedule?”

“Absolutely!” Afkari put her hands on her hips and looked at the monitor wall. “The realignment took ninety-eight minutes. We now have the designated location in our sights. The first measurement has been running for about twenty minutes.”

Rachel followed Farrah's gaze to the monitors. The observation ID of the measurement was 23781. Under ‘Target’ was CXOU J071532.4+214718, Exposure: 10 ks. Looking at these values alone, a layman would not be able to draw any conclusions about the area Chandra was investigating. Rachel, however, knew that “CXOU” stood for “Chandra X-ray Observatory Unregistered,” meaning uncategorized objects. The coordinates following that indicated a point in the constellation Gemini.

The solar wind values looked almost perfect. Currently, the proton flux was a weak 29.6 keV, posing no danger to the sensitive CCDs. For X-ray astronomy, it was advantageous when the sun's radiation was low because it meant that the measurement was not unnecessarily interfered with.

The battery status was in the green at ninety-four percent, and the number 24 was displayed in the Scheduled Support list view. Rachel knew that this referred to the Deep Space Network station in Goldstone, California, to which Chandra was transmitting its data.

Rachel realized that everything was going according to plan and that there were certainly worse things than a smoothly functioning measurement. Sometimes low-stress projects had certain advantages.

Farrah Afkari turned around. She smiled, apparently also liking the idea of a low-stress project. She said, “If you like, Dr. Whitfield, I'd be happy to show you around. Chandra will do the work for you now.”

Rachel saw the sparkle in Shawn's eyes. For the astrophysicist, the whole opportunity must be as exciting as a child's first visit to an amusement park.

He said, “That would be super cool!”

FAXES: MAY 18, 1978, EARTH

Damn, he had inserted the paper incorrectly. The fax machine emitted a screeching noise. At the same time, it folded the sheet where no fold was intended. Walter tried to pull it back out, but the black rubber rollers held his letter firmly in place. He pressed the red cancel button, but the machine didn't care. He had no choice but to unplug the phone cord.

“The trick is to align the sheet here at the edge.” Walter flinched. Professor Clark, who was responsible for the mission here at the MIT Space Research Center, was standing behind him. He leaned over the machine and turned a lever on the right, causing the rollers to release the paper.

“Let's see,” Clark said, pushing his glasses from his forehead to his nose. “Aha. Yes, you've summarized that nicely.”

The professor handed the sheet back to him. It contained the commands that Goddard was supposed to send to SAS 3 tomorrow. They had discussed the next observation targets that morning. Clark had been in Washington again to arrange funding for their research. Unfortunately, observing the sky in the X-ray spectrum required a lot of money, because this type of radiation did not penetrate the Earth's surface. So they had to launch the X-ray detector into space on a satellite.

“I hope the Goddard people do a better job this time,” Walter said. The problem was that there was no one available around the clock in Maryland, only here. As a result, they had already missed two or three eruptions that the British had picked up with Ariel-5.

“We have to work with what we’ve got,” Clark said. “You're on the night shift today?”

That was obvious. Otherwise Walter would hardly have been here at six in the evening.

“Yes, I prefer it that way. It means I can work on my master's degree on the side.”

How far he would get depended a little on the whims of SAS 3. If it sent data, he would have to take care of processing it.

“I can understand that,” Clark said. “I prefer to work at night, too.”

Walter smoothed out the crease, aligned the paper at the edge, and restarted the transmission. Shortly thereafter, the fax machine printed out a confirmation on the typical thermal paper.
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Globular clusters. Walter hated introductions. He wanted to write about central X-ray sources in globular clusters. But to do that, he first had to explain all their characteristics in detail, citing strictly scientific sources, of course. He typed a few words on the typewriter Margaret had lent him for the night, then leaned back again. The sentence he had started already sounded like something from a dime novel, not a scientific paper.

“You have to appeal to everyone, even readers without relevant training,” Clark had instructed. Surely that wasn't what he meant?

“Globular clusters are spherical clusters of stars.”

Cluster, man. Accumulation would be much better. But the stars didn't accumulate there by chance. Arrangement? That suggested an organizing hand, gravity of course. But that wasn’t how it worked. Globular clusters weren't designed. Structure! Yes, that was the best word. But it had nine letters, two more than cluster. Unfortunately, this machine didn't have a correction tape he could switch to. He pushed the carriage back far enough that the next keystroke would be on the C of clusters, pressed the correction paper onto the pad, and typed a C. The dark letter was painted over in white. He repeated this for the rest of the words. Then he overwrote everything with structures of stars.

Phew. Ten minutes for such a short sentence. He really hated introductions. Walter checked to see if the correction was legible. Yes, Janet would be able to type it up. Janet was a friend of his mother's who worked as a secretary.

The phone rang. Walter hesitated. If it was his mother, she would talk his ear off for half an hour. Who had given her this number? If only there was a technology that allowed you to see the caller's number!

Walter sighed. It could be Greenbelt, the Goddard Space Flight Center. It was Greenbelt.

“Hi, Jim here. Walter, is that you? SAS 3 has sent some data. I'd like to transfer it to you.”

“I'm ready.” Walter was excited. This was a nice change of pace, even if it meant he wouldn't get much work done.

“There's just one small problem—it’s three thousand kilobytes.”

That wasn't just one problem, it was two. The computer with the modem accepted SD disks, which in this case only held 592 kilobytes. And the brand-new 2400 baud modem would take around three hours to transfer the data.

“I can only process just under six hundred kilobytes in one go,” Walter explained.

“Okay, then I'll have to split up the TAR archive file. I'll create six parts, okay?”

That was five hundred kilobytes each. Good, then the evaluations would also fit on the respective disk.

“Thanks, Jim.”
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The modem beeped and screeched. Walter should have silenced it with an AT command before the transfer, but now it was too late. The advantage of the late hour was that the copper network was not busy. This allowed the new modem to operate at full speed. Walter felt like he was on the information superhighway. The term was often heard these days, but during the day, modem connections often seemed more like back roads to him.

He flipped through the astronomy magazines he had borrowed and stuck little colorful notes on all the articles about globular clusters. They were yellow if the topic was their formation, green if it was their radiation, blue if it was related to their distribution, and red for everything else. Most of the notes were red. These articles would not really help him with the introduction.

Silence fell. Goddard had ended the transmission. Walter closed the file on the diskette with a system command, removed it, and labeled it. Then he inserted a new diskette, made sure it was empty and freshly formatted, and waited for the new connection.

There! He opened the modem's data channel and redirected the incoming data to the diskette.

He could have continued working on his master's thesis. But he was curious. The group had suggested some interesting targets. What had SAS 3 found there? Walter went over to another terminal with a diskette drive. He logged in and transferred the measurement data to the screen.

At first glance, all he could see was green chaos. Walter had switched from character mode to graphics mode. The dots were arranged according to their celestial coordinates and glowed brighter the greater the intensity measured by the X-ray detector. However, it was not easy to interpret these images because the satellite rotated perpendicular to its observation plane. It was as if a person had an eye on top of their head and then rotated around its axis. Only what was directly in the line of sight was “sharp.” The area further out was comparatively blurred. However, since they knew how fast the satellite rotated, they could also use the values away from the axis.

In any case, Walter had seen enough pictures like this to be able to assess their quality. And it was great. His colleagues would be delighted. Their goal was to find visible stars that were also X-ray sources. That would allow them to observe these objects with other telescopes and find out more about them.

In twelve of the sixteen proposals submitted, this classification had apparently worked. In the remaining four images, Walter did not find the expected energy maxima. These objects apparently did not emit radiation in the X-ray range, which was certainly just as interesting. The colleagues had put the objects on the list because they were promising candidates. When a celestial object behaved differently than expected, it was always a pleasant surprise.

What was exciting, however, was that SAS 3 had delivered a seventeenth image. Walter called up the raw file, a sequence of hexadecimal values, at the beginning of which were the celestial coordinates of the object. If SAS 3 was to locate a specific object, the orientation of the satellite had to be changed using a remote-controlled gyroscope. It then slowly tilted in the new direction. Sometimes the detectors would accidentally come across an unknown source. Naturally, the scientists did not want to overlook such findings.

In practice, however, SAS 3 had never accidentally detected anything important or even new. Although the sky was full of X-ray sources, most of them were already known. Walter therefore did not have high hopes as he pored over the catalog compiled by the working group.

He didn't find an object with the coordinates of the new image. That was exciting. More interesting, at any rate, than the introduction to his master's thesis. Walter isolated the image from the rest of the pictures and transferred it to his private area on the server. He had spent the night working on it, and the coordinates had not been targeted at the request of his colleagues, so he had all the rights of a first discoverer.

The phone rang. This time he didn't think of his mother and answered it. It was Goddard.

“Um, you need to take care of the transfer.”

Walter listened. The modem was silent. Oops. He closed the file, inserted a new diskette, and reestablished the data connection.

“Sorry, Jim, I was so absorbed in my master's thesis that I...”

“This is the last section of the transfer,” Jim interrupted him. “I'm going home now.”

Walter counted the floppy disks. There were five in the stack. The last one was still in the drive, receiving images from space. It was impressive how technology had developed. Not so long ago, satellites had carried photographic plates into space, which then had to be evaluated in a lab after the return capsule landed. That had been before his time, but Clark still had a few original plates.

“Have a nice evening, and greetings to your wife,” Walter said.

“Thanks. Have fun with your master's thesis.”
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Stupid work. That could wait until later. Walter preferred to focus on the unknown object. To be on the safe side, he called it an artifact. That was what it was—created haphazardly while searching for an X-ray galaxy. The artifact was surprisingly well defined. Normally, the area that was not directly in the axis of rotation was smudged.

Whatever had created the artifact must be small and bright. Small but bright. Had he captured an X-ray burst? It was not yet entirely clear what kind of event it actually was. To find out exactly, one had to observe these objects in visible light. However, that was difficult if the bursts were not repeated.

Walter compared the coordinates of his artifact with the star charts they had collected. Nothing. A known supernova remnant was roughly in that direction. But since the artifact was very small, smaller than the detector's accuracy, there wasn't much leeway in the coordinates. The former supernova couldn't have changed position, not even by a few arc-minutes.

Hmm. Walter tried estimating the energy. Whatever the detector had picked up must have been incredibly intense. At least, if you assumed the typical distances they dealt with for X-ray objects: thousands to billions of light-years. It couldn't be within the solar system; no celestial body here could be an X-ray source.

It was a mystery. Walter had loved mysteries even as a child. He would figure it out, whatever it took.
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