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January 1, 2035 – Moon Base Unity
“JUST GO ALREADY, YOU STUBBORN MULE!”
Maxim Goncharov pressed the accelerator down and clenched the handlebars tightly with both hands. Dense clouds of dust rose on both sides of the rover, but it wouldn’t budge from its spot. Nothing was helping! Maxim dismounted, swinging his left leg over the rear end of the vehicle, which looked something like a moped except that it had two seats and four wheels. He stood to one side and felt his boots sink a few centimeters into the moon dust.
Always the same story. How many times had he gotten stuck in this same trench? Continuous bombardment by radiation and meteorites from space had transformed the regolith—the loose, rocky covering on the moon’s surface —into dust. Gravity gripped the uniformly gray material and pulled it down the sides of Mons Malapert, which lay in front of him, and the stuff was continually accumulating in this trench that didn’t even have an official name because it was at most 20 meters deep and astronomers on Earth had never even noticed it before. And, the stupid thing was located right in the path between the moon base and the solar panels on the mountain’s summit.
“Ken, do you copy? Maxim here.”
All he could hear on the radio channel was noise. Why was he always counting on miracles? Since this side of the mountain had a protrusion that blocked a direct line of sight, he knew he shouldn’t have bothered trying to call the base. The moon has no ionosphere to reflect radio waves, so there was no way for his signal to reach the base without a direct line of sight.
Maxim took a few steps away from the rover. The ground was still very soft here, he noted with a deep sigh. Once again, this was going to be a lot of work. In the three months since beginning his stint at the base, he had already cleared the moondust from this trench three times. The solar panels on the summit supplied the station with vital energy, so one of them had to check the panels every day for signs of any potential problems. If those down on Earth would just keep their word and send them the equipment to set up a WLAN here, they wouldn’t have to drive out to the panels every day! But the repeaters they needed were still at some spaceport, waiting for their transport to be launched.
He would just have to call Kenjiro from some place higher up. The sooner he reported what needed to be done, the quicker he could get Yue in on the plan. How long would it take for them to get to him this time? Since they were constantly understaffed, they were behind by at least six months in upgrading the base. Actually, Unity should have been fully autonomous by now. But they were still a long way from that. How long could they survive without fresh supplies from Earth? Two weeks?
Maxim banged on the plastic of the handlebars. There was no sound—no atmosphere equals no sound. But as unfriendly to life as the moon was, at least its low gravity was sometimes helpful. Maxim positioned himself next to the rover. The vehicle had an Earth weight of about 200 kilograms. He found a grip under the rear seat cushion with his left hand, and with his right, he grabbed a handlebar.
“And... push!” he shouted to himself as he tried to move the rover out of the dust.
“Ow!” The right front wheel banged against his shin, causing Maxim to clench his teeth. That was going to leave a bruise. Even at a sixth of its weight on Earth, the rover was still no feather. There was a hissing sound in his helmet. His spacesuit had automatically activated the cooling system. Maxim tried to slowly walk backward, still clutching the rover and trying to drag it free. His arm muscles hurt. He should’ve been more faithful about his exercises. Yue, the master and manager of all the numbers, was always warning him about that.
Then he hit an obstacle. It must have been a stone hidden under the moon dust. The heel of his right boot banged against it. The backward movement that his body had been intuitively expecting was arrested in mid-step. Maxim had to react with his left leg—he needed to tighten those muscles as quickly as possible to stabilize himself, but he didn’t react soon enough. His center of gravity moved downward toward where his feet were. His knees buckled, he lost his balance, and he fell.
Everything happened in slow motion. Gravity wasn’t dragging him down as strongly as it would have on Earth, but it was just as relentless. Only a miracle of physics could have stopped him from falling. First, his rear end hit the ground. At least the moon dust cushioned his fall a little. He had instinctively let go of the rover so that he could try to catch himself by putting his arms behind him, but he hadn’t done it quickly enough. He wasn’t able to stop his fall with his arms. His whole body toppled onto the ground like a fallen-down tree, and the rover, which he had started to drag down with him before letting go, fell onto his abdomen and pushed him further down into the dust with its additional 35 kilograms of weight. Something snapped in his right arm.
This can’t be happening! He tried to pull his arm out from behind himself quickly—bad idea! The pain almost made him black out. His field of vision narrowed to a tunnel, and he felt the contents of his stomach making their way back up, but he quickly focused on his surroundings with all the energy he could muster.
He couldn’t lose consciousness. He must not vomit. Who knew what had happened to his suit in the fall? If he blacked out, he might never wake up again. The fear of that kept him alert. His pulse slowed. Maxim started breathing once more. He lay on his back and stared up into the blackness of space. The suit wasn’t giving him any warning signals, so it must not have been damaged. Everything was going to be okay. He would rest there for three minutes, and then he would slowly get up and make his way to the summit.
    
THREE MINUTES TURNED INTO FIVE, then seven. Maxim counted the seconds. He wasn’t about to move his arm to check his watch. Why did it have to be his right arm? He would have to gather all his strength. As soon as he moved, the pain returned. Carefully he moved his chin to his chest. There she was—Earth. The sides of Mons Malapert were among the few places on the moon that had nearly continuous illumination from the sun, and thus were almost always visible from his home planet. That was one of the primary reasons the base had been built where it was. The Earth was 385,000 kilometers away, just a short hop on the grand scale of space, but it was much too far away for them to reach. Irina was waiting for him there. They’d only gotten married two years ago. She had a birthday coming up and he had promised to be back with her for the one after that.
Maxim groaned and turned his head slightly to the left. The sun shined there like a white gemstone, lighting up the mountain nine out of every ten days. That was why the solar panels had been placed on the summit. He was supposed to be checking them in a few hours.
There, that would have to do. He closed his eyes briefly to collect himself.
One. Two. Three.
He used his left arm to support himself and sat up. The rover slid a little way downward and came to rest on his legs. Instinctively the muscles of his right arm tried to follow his movements. Pain shot upward from his lower arm to his right shoulder. He groaned again. At least Wayne was far away and couldn’t hear him. The American would’ve liked this opportunity to make fun of him. Nonsense. He would’ve been happy to see anyone—even Wayne—coming toward him on another rover at that moment, preferably on the cargo rover that they usually used just for moving the raw materials for the 3D printer. If he could make it into the back of the cargo rover, he wouldn’t have to move his arm.
But Wayne wasn’t there. Nobody was there, only the rover. He would have to use it, and with both of his hands. The handlebars wobbled too much whenever he had tried to use the rover with only one hand before.
First he had to get the vehicle off his legs. With his left arm, he pushed it farther down toward his feet. He hoped he wouldn’t be tearing holes in his suit. But the fabric didn’t tear. He had already fallen on the ground and the rover had landed on him. Nothing had happened to the spacesuit yet, so it would probably be okay. He pulled his legs up toward his chest. The rover rubbed against the air-filled fabric past his lower legs and got stuck briefly on the lip of his hard boot. After a good shove with his left hand, it landed.
Time to stand up, Maxim.
Now, go slow, don’t do anything else stupid.
Again, he’d need to use his left arm for support. He tried to put his broken right arm out of his mind, but the immediate jolt of pain made that impossible. Nevertheless, he was able to get to his knees.
Ugh. You’re almost there, Maxim.
He remembered how his father had pushed him relentlessly. He’d hated it when he was a kid. But it had eventually helped him grow beyond his own limitations, and was probably the main reason he had ended up a paratrooper and finally a cosmonaut in space. The best-paid job anyone could get in the military. He hadn’t flown to the moon for fame or out of curiosity. It had been purely about the money. He wanted to be a good husband for Irina.
Go, Maxim, stop thinking, just do it!
Maxim, don’t be a crybaby!
Get up, goddammit!
Maxim stood up. He used his left arm to support himself briefly on the tipped-over rover. He was standing. He was wobbling a little, but he was standing.
Ha! Did you see that, Dad?
Now the rover.
No, first a plan. He had to be realistic. With his broken arm, he wasn’t going to be able to get back down the mountain to the base. But even if he could reach base by radio, help wouldn’t get to him for at least two hours. He wasn’t alone on the moon. There were six of them at the base. He either needed to get past the protrusion on the side of the mountain below him, or he had to go farther up until he had a direct line of sight to the base again. But if he went down, he’d have to cross the trench again. And what if he got stuck again? Although everything was pulling him back toward the base, it seemed to make more sense for him to go up the mountain.
How far? He tried to solve the problem in his head. The base was on a plateau at an elevation of 3,000 meters, and he was currently located at about 4,200 meters. The protrusion was... No, he didn’t know enough. They would have to map out all the radio dead zones in their surroundings sometime. He couldn’t forget to have Yue put that task down on the plan.
So, the rover. The vehicle was still on its side. He clenched his teeth, which didn’t do much to help him ignore the pain. He pulled the rover up with his left hand, his right foot in front of the front wheel so that it wouldn’t slide away. The seat was full of dust, but that didn’t matter. He had to climb on somehow—one step at a time. Maxim positioned himself next to the rover, held tightly to the center of the handlebars with his left hand, and then swung his left leg onto the other side.
Ha, he was back in the saddle again. Anyone who saw him now wouldn’t have believed that he had just broken his arm. Maxim took a deep breath. He turned his body so that his right hand came to rest on the handlebar without having to lift his arm. Next he needed to grip the handlebar. Now! His hand opened and closed. The pain was unbelievable. It was so strong that he couldn’t even feel if he was holding on to the handlebar or not. He had to look down to convince himself. Yes, it should work.
Carefully he pressed down on the accelerator. Without a sound, the rover started moving. Only the motor’s vibrations, which he could feel underneath him, gave evidence that it wasn’t magic that was moving the vehicle. He drove faster. How far up the mountain did he need to go? Would 500 meters be enough? First, he selected the direct route. The rover had been designed to handle 30-degree inclines. The Germans had found some way to make that possible.
Neither the American nor the Russian rover prototypes had been able to handle inclines of more than 20 degrees. It had annoyed him at the time, because waiting for that technology had delayed the whole project. He blamed the Germans for wasting time and making it possible for the Mars colony to step in and take all their sponsors. Since then, nearly all the money was going to Mars, leaving only ‘crumbs’ for the formerly magnificent moon base.
But now here he was, sitting on the rover that could manage an unbelievable 30 degrees—a product of the legendary German automobile industry. Everyone in Russia wanted to drive a German car, and now he was driving one himself.
Then the rover started to slow down, even though he hadn’t let up on the accelerator. Even with large studs, the tires could no longer get enough traction on the smooth, slippery rock. The display on the handlebars showed an incline angle of 25 degrees. He shouldn’t try to overdo it. Maxim turned the handlebars slightly to the left. He could also make switchbacks across the mountain to get higher.
He almost immediately realized his error. A big mistake. He should’ve turned right. The base was to the west of the summit. To the north, where he was headed now, the inclinations were significantly greater than 27 degrees, in some parts even steeper than 32 degrees. To the south, he would have to deal with hills of 22 degrees at most. Shit. He had to go back. Maxim turned the handlebars as far to the right as they would go.
The rover skidded a bit, but the tires were finally able to find grip again. The rear end of the vehicle, however, continued to swing around. It was heavier than the front, and its inertia kept turning the entire vehicle so that now he was driving down at an angle. Maxim tried to brake, but the tires skidded. He turned to the left. The pain was unbearable as the rover continued to swerve and pull. Where was the famous German engineering when he needed it? Didn’t the stupid thing have anti-lock brakes or electronic stability control? He continued, without success, trying to stabilize the rover. He skidded back and forth, and then he came to a steep hill that dropped a hundred meters or so, almost straight down.
It was only a small crater. It probably wasn’t even visible on satellite images. But falling a hundred meters into a crater, that wasn’t going to turn out well. Maybe the chasm would turn out to be even deeper. Maxim couldn’t see how deep it was because the crater’s base was shrouded in eternal darkness. It could be as cold as minus 155 degrees in there. That was what they’d learned about such craters here at the South Pole when they’d been searching for water. Atiya had taught them everything there was to know about that.
He and the rover were careening down the crater’s slope before he’d even realized it. Maxim was amazed at how many thoughts could go through his head in such a short period of time. He tried to press the accelerator and the brake at the same time. That must’ve been the fear of death, the panic, overtaking him.
Not me, fear. You won’t get me that easily.
“Help,” he yelled.
Maybe someone was already out looking for him.
“Help! I’m falling into a crater north-northwest of the summit. Depth unknown. Total darkness at the bottom.”
That was all. Irina would never see him again. With every second, the rover was skidding faster downhill. Maxim was nevertheless still able to think objectively. If he wanted to survive this, he couldn’t let the rover fall on him again. He had to jump off to create distance between himself and the vehicle. It was crazy. He was falling into a crater!
‘Do it, Maxim, jump!’ he heard his father shout. ‘Now!’
He jumped.
Then he fell.
And finally, he stopped with a thud against the bottom. The pain was a dull ache this time.
Maxim blacked out.





   



January 1, 2035 – Mars Ship ARES
“HELLO?”
The voice from the loudspeaker was barely audible above the noise. The picture on the screen was choppy, streaky, and stopped repeatedly. Dammit. Judith had been so looking forward to the conversation, and now the connection was terrible.
“Lisa, is that you?”
She made a fist and looked out of the small porthole to her left. Just then, the black face of the moon moved to the right, away from the blue-white disk of her home planet. They were so far away that she couldn’t make out the greenish-brownish color of the continents anymore. But according to the calculations, Lisa and the kids would have just started their morning routine on the left edge of the Earth’s sphere.
“Lisa?” she said again into the microphone.
Please, Lisa, say something. Soon the signal propagation time would be so long that they wouldn’t be able to hold conversations anymore, and they would only be able to send recordings to each other.
“Ms. Rosenberg, can you hear me? It’s me, Marcia.”
She still couldn’t see anything on the screen, but the voice was unmistakable. It was the au pair, who helped Lisa three days a week, now that she wasn’t there to help out with the work.
“Can you get Lisa, please?”
They had agreed to a time, but Judith knew how it was. Three and five-year-olds didn’t hold themselves to agreements. Probably Max had just stubbed his toe, or Peter had another nosebleed. How much she would’ve given to be there now to hold a tissue on his nose.
“She’s upstairs with Max right now, but I’ll go switch places with her.”
Suddenly the screen showed a camera image. Judith saw Marcia’s back. The au pair walked up the stairs and disappeared from the camera’s view. Judith suddenly felt like a stalker, watching something she wasn’t supposed to. Or wasn’t supposed to anymore. It was still her house too—they had bought it together. But for the next two years, it would belong only to Lisa and the kids. She couldn’t do anything about it. And that was how she’d wanted it, too.
Two legs in jeans came into the camera picture. They walked down the stairs, and with every step she saw more of Lisa. Soon all of her was there in front of her. She looked tired. Maybe Max had suffered another stomachache last night. Judith felt her face break into a smile. She couldn’t help it. She noticed her smile on the little video display of herself that the communicator superimposed on the screen down at the bottom right. Every morning and every night, Judith sat in front of a mirror and contorted her face into grins and smiles. It was a mental health technique that she’d been taught to do back when she was in training. But it looked much different than the smile she saw at that moment in the miniature picture.
Lisa sat down and took a deep breath. Judith gave her some time. Her sweetheart had the more difficult job at the moment. Of course, Judith wished that Max and Peter would ask for her as often as possible, but at the same time, she hoped that she wasn’t too much of a burden on Lisa. Therefore, they had agreed that she would talk to the boys only when one of them explicitly asked for it.
“Sorry that I wasn’t down here at the right time,” Lisa said.
Judith shook her head. “Everyday craziness, I know what it’s like. Here I’ve got all the time in the world. Would later be a better time to talk?”
“No, I’ve got time. Marcia’s watching both of them now. I’m happy she’s here. That was a good idea. Max threw up last night just after midnight.”
“A virus? I hope Peter doesn’t get it too.”
“I don’t think so. He was visiting with old Mrs. Reynolds at her place for half an hour yesterday.”
“Did she feed him popcorn again?”
“Looked like it. I’ll have to have another word with her today.”
“Yeah, you’ll have to. I know the old lady means well, but if she can’t honor our agreements, Max shouldn’t be allowed to go to her house anymore.”
“Yesterday I wanted to go to the store, and he wouldn’t get into his car seat no matter what I tried. Mrs. Reynolds saw what was going on and offered to watch him while I went. At the time I was just thankful for her help. Last night, not so much.”
“I understand. I’m sorry.”
“I don’t want to complain. Marcia’s been a big help. And the boys are getting bigger every day, and slowly a little more reasonable. So, what’s new with you?”
Lisa was right. Max and Peter were growing and learning every day. She probably wouldn’t even recognize them when she returned in two years. Judith refused to cry. By no means was she going to let herself fall apart in front of the camera. This is what she had wanted.
Judith swallowed. “Not much going on here. Mike’s had his moments, like always, François’s working on his muscles, and Giordi’s upgrading the ship.”
“What’s Mike’s problem this time?”
Judith looked around, but she was alone in the command center. Michael was probably still sleeping in his cocoon. He was off duty this shift. “The New York Times did a long feature story about us. He feels like he wasn’t shown enough recognition or appreciation.”
“I read that yesterday before I went to sleep and thought it was very well-balanced.”
“He thinks I put myself too front and center. Since then he’s only talked to me when absolutely necessary.”
“You?” Lisa laughed. “I guess he doesn’t know you very well, then.”
“I think it doesn’t matter what I do. He simply cannot deal with the fact that he’s not leading this mission.”
“You’re probably right. I hope you’re able to not take it personally.”
“I’m trying. And I’m setting the shift schedules so we have to see each other as little as possible.”
“That’s a good idea, my dear.”
“I just have to not overdo it. Otherwise he’ll notice and have another reason to get upset about nothing.”
There was a high-pitched shriek from the loudspeaker. Lisa turned away from the camera. Marcia was apparently shouting something from upstairs.
“Oh, now Peter’s crying too. Marcia thinks he might’ve stepped on a Lego.”
“I guess you should get up there, Lisa.”
“I know. Can we talk tomorrow morning? I’ve got a meeting at JPL later and don’t know how long it’ll be.”
“With Whittaker? Tell him hi from me.”
“I’ll do that.”
Lisa turned around. “I’m coming, Marcia!” Then she turned back to the camera. “I love you.”
“I love you too.”
Judith tapped on the screen and ended the call.





   



January 2, 2035 – Moon Base Unity
JONATHAN WAS KNEELING on the ground. “He must’ve been here. Oh, look, he must’ve been kneeling right here. The tracks fit perfectly.”
“No shit, Sherlock,” Wayne said, “but he’s not here now, is he?” The American, who was still sitting on the rover’s driver’s seat, turned to his left and then to his right.
“The same thing that just happened to us must’ve happened to him too,” Jonathan said.
“You mean he was as stupid as the two of us, and got stuck in this damn dust-filled trench?”
“I warned you it might be too thick. The stuff really builds up here. We need to come up with a better solution. Maybe a bridge or something.”
“Hey, who’s the engineer here?”
“So, do your job, Mr. Engineer,” Jonathan said. “Then you won’t have to listen to any more stupid ideas from a dumb doctor.”
“You’re right, Jon. Now come here and help me get this thing out of this stuff.”
    
IT TOOK the two of them at least ten minutes to free the rover. Even without any load, the cargo rover weighed almost a ton.
“Now what?” Wayne asked.
Jonathan took a few steps forward until he was standing right in front of Wayne, whose face was no longer obscured by all the reflections from the sun and Earth. Wayne looked sad. He’d never seen the American look that way. He wasn’t giving up, was he? It was just after midnight. Maxim’s oxygen supplies would have lasted at least two hours—even longer if he were unconscious. And he had to be unconscious, because he wasn’t responding to their calls. Jonathan wasn’t going to consider any other reasons.
“Earth to Jon, I asked you a question, buddy.”
He winced. Of course. Where had Maxim gone from here? The tracks at the trench’s upper edge showed that he must’ve gotten his rover back on its wheels. Jonathan lit up the tracks with his flashlight. Then he knelt.
“Are we gonna say a prayer now?” Wayne asked.
He shouldn’t take him seriously. His colleague was only trying to mask his fear. Jonathan bent forward. The tire tracks began out of nothing. The moon had no wind or rain to wash anything away. This is where Maxim must’ve set the rover upright again. The tracks then went a few centimeters uphill. Then there was a slight shift. Ha! Here’s where Maxim got on, he thought. The tracks first continued upward toward the summit, but then they ended on the bare rock.
“He didn’t make it to the top,” Jonathan said, this time thinking out loud.
“You don’t say.”
Jonathan opened the toolkit on his thigh and took out a plastic-coated map of the elevation lines.
“A map? Why don’t you look on your display?” Wayne asked.
“The data on this map wasn’t licensed to NASA. It came from a private Israeli supplier, probably wanted too much money for NASA’s budget people. Your digital version has much less information.”
He could see Wayne coming closer out of the corner of his eye. He spread out the map so that the American could also see it. “You see, here you have the south side of Mons Malapert, our normal route. Completely safe, no incline greater than 20 degrees, no surprises.”
“That’s why it’s our normal route.”
Wayne was not understanding what he was trying to say. “By that, I mean that Maxim would have reached the top if he had taken the southern route,” he explained. “Conversely, that means—”
“He must’ve tried the northern side of the mountain,” Wayne interrupted.
Jonathan wasn’t annoyed, just relieved. The main thing was that Wayne finally got it. “And now look,” he said and pointed to an elliptical, bright red spot. “There’s a small crater very close to here. Its slope must be almost ninety degrees.”
“But couldn’t he have just gone around the crater?” Wayne asked. “The incline is only twenty-five degrees here at the top. Any rover could handle that easily.”
“What if he was injured from the first fall and was having trouble steering?”
“Then why wouldn’t he have just gone down again, back to the base?”
“Maybe he wanted to call for help by radio. I’m sure you’ve noticed that we can’t contact the base from here.”
“You’re good at this, Jon,” Wayne said. “If we find Maxim in that crater, I’ll build you a bridge.”
“I thought you were an engineer, not a dentist,” Jonathan teased.
Wayne climbed on the rover and invited him to take the seat behind him.
    
THE CRATER WAS NOT FAR AWAY. They stopped at a safe distance. Jonathan got off the rover, walked to the edge, and pointed the flashlight beam downward. The beam didn’t reach the bottom.
“Wait a minute. I’ll attach a rope to you, and then you can start climbing down,” Wayne said.
Jonathan didn’t like major heights or drops, and the others knew that. He nodded.
“Or do you want me to go?” Wayne asked.
“No. I’m the doctor. If he’s hurt, it’d be better if I got there first.”
He had spoken the last part to himself more than to his colleague, but Wayne nodded anyway. Jon hoped he’d still be able to help. More than six hours had passed since Maxim had left the base. Yue was the first to think that something must’ve happened to him. Maxim always followed the rules, so it had seemed very strange to her when he missed his hourly check-in call.
Wayne’s long shadow moved across the gray rock, the projection so precisely defined that Jon was reminded of a shadow play. Wayne got the rope out of the rover’s side compartment and attached the end with a carabiner to a hook on the rover’s rear end. Then he gave the other end to Jonathan, who grabbed it and hooked it onto a loop on his belt.
“The rover will hold you,” Wayne said. “But be careful.”
“It’s only a hundred meters.”
“Just a thirty-story high-rise.”
“Thanks for pointing that out.”
Wayne gave a short laugh. “My offer’s still good. But you’re right. It’d be better if you are the one. You’re the doctor. I wouldn’t be able to tell if we should move him or not.”
Move him? That wasn’t even the right question to be asking yet, Jonathan thought. If they couldn’t find and get to Maxim, then he was as good as gone. He pulled the rope taut with his right hand and coiled the remaining length of rope in his left. Then, slowly, he backed over the edge and began walking backward down the steep hill, keeping the rope taut. He looked up and counted his steps so that he wouldn’t turn around and have to look at the long, dark way down. He only weighed 15 kilograms here on the moon, so the rope cut into his hand less than he had feared it would.
    
HE WAS MAKING GOOD PROGRESS. They had practiced rappelling in a canyon in Arizona during their training on Earth. It’d been the two worst days of his life. But here on the moon, he thought, he might’ve even been able to enjoy this—if the purpose of his descent hadn’t been this critical.
“You’re doing well,” Wayne reported.
“How far am I?”
“I’m guessing twenty meters, about.”
“Oh.”
He had counted a hundred steps. Apparently they’d been smaller steps than he thought. He’d never make it to the bottom like this. He’d have to start taking bigger steps immediately. He gradually started to sweat. The ventilation fan turned on. The sensor must’ve noticed the inside of his helmet visor beginning to fog up.
    
“MAXIM, do you copy? It’s me, Jonathan.”
No answer. He was now 80 meters down in the crater. Should he jump the rest of the way? He estimated how fast he’d be going if he jumped 20 meters. About 30 kilometers per hour—that was much too fast. The value surprised him. He’d always thought of the moon’s gravity as harmless. What did that mean for Maxim? If he had fallen from the top and was accelerated by the moon’s gravity at 1.6 meters per second squared, he would have hit the bottom at over 60 km/h.
He really should stop doing so many calculations. A doctor who could calculate physical variables in his head had been deemed unacceptable by his boss at the hospital. But Jonathan had never understood why his boss thought it was better to just trust his gut instinct. Jonathan mentally replaced Maxim with an Olympic diver jumping into the water from the ten-meter platform. A good 50 km/h final velocity. Indeed, a nice thick layer of dust had collected at the base of the crater, and that could have cushioned Maxim’s fall. And maybe he hadn’t fallen from the very top. I should be concentrating on my own descent, he thought.
“Wayne, can you still see me?”
“Yeah, but you’re just about to disappear into shadow.”
“Good to know.”
It was getting dark around him. It seemed as if a ravenous shadow monster was climbing out of the depths to devour him. When the darkness reached his shoulders, Jonathan stopped briefly. It was a terrifying but also fascinating picture, just a head bobbing above a sea of shadow with a surface tilted by a few degrees. The shadow seemed to possess an almost physical force.
Jonathan felt the urgent need to take a deep breath before he submerged himself into the darkness. “Wish me luck. I’m going into the shadow now,” he said into the radio.
“You remember you’ve got a headlamp, right?”
Of course. He’d completely forgotten. Jonathan quickly turned on the lamp on his helmet, and the ghostly effect disappeared. He took a few steps backward. The lamp wasn’t able to completely get rid of the darkness. Now he felt somewhat like a cave explorer. Wherever he turned his head, a path opened up like magic.
Jonathan stopped again. It was time to face his surroundings. Slowly he turned around. The rope wrapped halfway around his body. He moved his head and scanned the bottom of the crater with the lamp’s beam. In the best case, he wouldn’t find anything at all. Maybe Maxim had already returned to the base long ago. Nobody would have been able to tell them if that were the case. They hadn’t been in radio contact for some time.
Then he stopped—the scanning light beam had just illuminated a leg. Jonathan turned his head to bring the light back to the leg and lifted his line of sight slightly. Now his lamp lit up a body in a spacesuit. Maxim! He was lying curled up like a baby down at the bottom, with his right arm bent unnaturally outward to the side.
“I found him!”
“How is he?”
“Just a minute.”
Jonathan started running down the slope. Suddenly it didn’t bother him anymore to be facing the steep drop. Down below, his friend was waiting to be rescued—at least that was what he hoped!
    
JONATHAN KNELT OVER MAXIM. The suit appeared to have survived the fall, and the helmet glass didn’t show any signs of scratches or cracks. Carefully he took hold of the computer on Maxim’s wrist. It showed that the life support system was working. Maxim wasn’t moving and had his eyes closed, but he was still breathing and there was still oxygen.
“He’s alive!”
“That’s a relief,” Wayne said. “I was just imagining us wearing our uniforms and standing in front of Irina’s door to express our condolences.”
They had met his wife during training, when every candidate had been allowed two visits from family. Jonathan remembered a graceful, thin woman with an almost ethereal radiance, who would see Maxim again. The life support data showed that his state wasn’t critical, but that didn’t rule out broken bones or internal injuries.
Jonathan moved Maxim’s right arm in close to his side. He wanted to get it into a stable position.
“Mmm, carefurry... dere,” a voice suddenly slurred in his ear.
Jonathan jumped in surprise. Maxim was conscious! He put the arm down, and Maxim groaned.
“My righ...,” he mumbled.
“I know, your right arm’s broken.”
Jonathan looked at Maxim’s face behind the helmet glass. There was a thin, dark streak running down from the left side of his mouth. He must’ve been injured in the fall. In the best case, maybe he had just bitten his tongue. In the worst case... Jonathan didn’t want to think about it.
“Wayne and me, we’re going to get you back to the base,” he said in the calmest voice he could muster. “Everything’s going to be okay. Is anything hurt other than your arm? I can’t examine you here.”
Maxim moved his left arm and both legs, then shook his head.
“Good. I need you to try to stand up. Very slowly.”
“My righ... ar...”
“I know. I’m going to help you as much as I can.”
Maxim supported himself with his left arm and tried to push himself up, while Jonathan wrapped his arms around Maxim’s abdomen and pulled him up. After some effort, he was standing, wobbling, next to Jonathan.
“Anything hurt now?”
Maxim glanced at his right arm.
“Nothing else? Man, you were really lucky!”
Jonathan felt as if he could’ve run up the crater wall without a rope.
“Now we just need to get you back to the top. Probably best if you go in front of me, then I can support you from behind.”
    
“OKAY, Wayne, we’re coming up now.”
“I’m already sitting on the rover to add a bit more weight.”
“Maxim? I’ll give the command,” Jonathan said.
His colleague nodded.
“Left.”
Maxim shuffled his left foot forward as Jonathan pushed against it with his left foot.
“Right.”
They repeated the movement on the right side. Like a caterpillar with only two pairs of legs, they shuffled their way up the steep wall. The right steps were somewhat shorter, because they had to be more careful due to Maxim’s broken arm. Maxim emerged from the shadow-filled sea first.
“Thaa-nk y... you. I th... thought I’d n... never see the su... sun again...”
“There it is, buddy. There it is.”
    
“ONE... TWO... THREE... GO!”
On Wayne’s mark, they lifted Maxim over the edge of the rover’s cargo bed. Jonathan had strapped Maxim’s broken arm to his belt, but the Russian groaned when they set him down. He had offered to administer an injection of painkillers, but that would’ve damaged the suit, so Maxim had declined.
“Now what?” Wayne asked.
“Someone’s got to go back and retrieve the rover,” Maxim said. “I hope it’s still usable.”
Ah, his speech is already improving—that’s a good sign, the doctor thought.
“For that, we’ll have to get you off this rover first,” Wayne said.
“We’ll drive as fast as we can to the base and unload you there,” Jonathan said.
“We should go to the summit. Someone’s still got to check the solar panels,” Maxim said.
That fit him. A job was a job. If the solar panels were supposed to be checked today, then they should be checked, no matter what.
“I’d rather give you a thorough checkup first,” Jonathan said. “Concussions are nothing to joke about.”
“Couldn’t you do that at the outpost on the summit too?”
The outpost was a small building right next to the solar installation. Its equipment included a portable emergency kit.
“I’d rather take you to my medical station,” Jonathan said.
“Do I have to pull rank on you?”
“I’m the doctor, and I’ve got the last word when it comes to medical questions.”
“Please, Jon? It’s just a small detour. A couple of hours won’t matter in the end. Then I’ll be able to sleep in peace. I promise I’ll take it easy for 24 hours after that.”
A 24-hour recovery after a serious fall sounded like a joke, but Maxim actually believed he was offering a fair trade. If his arm had suffered a complicated fracture, he’d probably never agree to surgery.
“Fine, we’ll go to the summit. But as soon as we get back to base, you’ll recognize my authority as the medical doctor and do everything that I tell you. Agreed?”
Maxim didn’t answer.
“Agreed, Max? Otherwise we will return to base right now.”
“Yeah, yeah, fine, I’ll do what you say. When we get back to base, my body’s yours.”
Jonathan nodded. He’d heard just how Maxim had said the word when, and he knew him well enough to know that now he’d try to delay that time as long as possible.
    
THE VIEW from the summit was stunning. At that moment, he was thankful to Max for talking him into coming here. To the north and west, he saw countless small craters. The land there looked like it had been subjected to a long-lasting bombardment. In contrast, to the east he could see the enormous Scott crater, which was more than 100 kilometers across. Because other meteorite impacts had significantly worn it down, the walls of the even more massive Demonax crater could only just be made out beyond it. To the south, Mons Malapert spread out into a plain that was almost 2,000 meters higher than the mean elevation of the moon.
This plain contained the Shackleton crater, which had a diameter of 21 kilometers. It measured as much as four kilometers deep, and was close to the moon’s South Pole. Laser links for data transmissions were long ago supposed to have been set up on its sides, which were about a hundred kilometers apart, had the moon base’s upgrading not gotten so far behind schedule. But the moon was no longer as glamorous or sexy as it had once been, before humankind had gotten its eyes set on Mars. Jonathan didn’t envy the four-person crew that was currently underway to the Red Planet. But if Unity had been given just half of that mission’s budget, the moon base could’ve been self-sufficient a long time ago.
“Are you coming?” Wayne asked.
The American was standing with an arm around Maxim in front of the airlock that led into the outpost, which resembled an oversized mushroom. It looked as if they were dropping off a drunken friend with his family.
“You make a lovely couple,” Jonathan said.
“Fuck you,” Wayne said.
He used the F-word often, but he didn’t mean anything by it. And he was always very careful not to use it if Atiya or Yue were within hearing distance, which contradicted his claim that it always just slipped out. Wayne probably just thought cursing was fun.
“Wasn’t there a famous cowboy with your name?” Jonathan asked.
Wayne pressed the button that opened the airlock. The door slid to the side. Thin tendrils of mist greeted them, the remains of the air inside the lock, its moisture immediately freezing.
“His name was John Wayne, but he was just a movie actor who played cowboys, not a real cowboy.”
It was tight in the airlock. He usually came here by himself. He liked it here. Not having to see another face for a few hours helped to relax and rejuvenate him.
    
“GET THAT SUIT OFF, Maxim, and lie down over there,” Wayne said and pointed to the only couch in the room. Relative to its outer dimensions, the outpost’s living area was surprisingly small. That was due to the thick insulation that humans needed as protection from cosmic radiation. The ratio of the outside diameter to the inside diameter was about the same as a cherry to its pit.
He helped Maxim over to the couch, took off his helmet, and pulled in a motherly manner at his suit. With a broken right arm, getting out of a spacesuit was very difficult. Wayne opened all the zippers and snaps. Then he pulled on Maxim’s left glove until his left arm was freed.
“Come here, Jon. Help him keep his right arm up.”
The doctor obeyed the request. Wayne pulled on Maxim’s right glove. The top part of the suit finally swung open.
“I’ll take care of the bottom part myself,” Maxim said.
“You sure?” Wayne asked.
“Yes, Mom.”
“I’d like to give you a dose of pain medicine first,” Jonathan said.
“I’ve got nothing against that.”
“I’ll report to Yue about what’s happened,” Wayne said, “and then I’ll go out and take a look at those solar panels.”
    
“I’VE GOT good news and bad news,” Wayne said when he returned to the outpost.
Jonathan put a finger in front of his lips and then pointed at Maxim. His patient had been sleeping for half an hour, and he had almost fallen asleep too while waiting for Wayne to return.
Wayne put his helmet back on his head. That’s a good idea, Jonathan thought, and he looked around for his helmet. They could talk to each other via radio without disturbing Maxim.
“So, first, tell me how he’s doing,” Wayne said, pointing to the injured Maxim.
“Well, as far as I can tell, it appears to be a simple fracture to the surgical neck of the humerus. He was really lucky because, other than the break, he only got a few contusions that’ll probably be sore for one, two weeks.”
“The ‘surgical neck?’”
“That’s the mechanical weak point of the humerus, right before the shaft, so just below the shoulder. I still need to check the nerves and arteries. There’s a small chance the fracture might’ve caused some problems there, but I’ll just have to wait and see.”
“How long will it take to heal?”
“If the X-ray doesn’t show anything else, he’ll have to keep the arm in a sling for three to six weeks.”
“He’s right-handed,” Wayne said.
“Yes, he’ll have to get used to some new ways of doing things. But walking away with nothing more serious than a broken arm after a free-fall of almost a hundred meters is a miracle, especially since he’d already broken the arm before the fall. Maxim’s got some crazy luck.”
“Well, Yue won’t be happy. This will just delay the work even longer. We wanted to be done with the greenhouse by the time the next transporter arrived.”
“I already talked to her. She doesn’t think it’s going to make any difference, anyway. Earth is just going to have to continue sending us supplies. It’s their own fault that they give us so few resources. But you said you had good and bad news for me?”
“Yeah, I’ve determined that the solar cells are degrading significantly slower than what was expected. But one of the fuel cell accumulators is leaking. That means we’re not harvesting as much energy as we could be.”
“But it’s still more than we need?”
“That’s right. But I guess the engineer in me is not satisfied with the loss of efficiency. So, I talked to Ken, and he had an idea on how I could fix the problem using just materials that are already here at the outpost now.”
“I’d like to get Maxim back to base first. Surely, we’ve got time to do that, don’t we?”
“Then it’d be at least two days before we could get back here.”
“But Maxim—”
“What are you two whispering about? I can see you saying my name.”
Shit, his patient had awakened. He needed more sleep than that. He removed his helmet and Wayne did the same.
“I told Jon that one of the fuel cells has a leak, but he wants to bring you back to base first.”
Thanks, Wayne. Jonathan already knew what Maxim was going to say next.
“The work’s got to come first, of course,” the injured Maxim said. “I’ll be fine here for a while. This couch is very comfortable. But you two will have to sleep on the floor, I’m afraid. There are emergency rations here, right?”
“Of course,” Wayne said.
“I’m worried about the nerves and arteries in your upper arm,” Jonathan said.
“Don’t forget our deal. I’m yours as soon as we get back to base.”
Jonathan cursed under his breath. He’d known Maxim was going to twist their deal to his own advantage. They probably wouldn’t see the base for several weeks now, just so Max wouldn’t have to go to the medical station.





   



January 2, 2035 – Mars Ship ARES
“GIORDI? I need you at the medical station.”
That’s Mike, our ship doctor, thought Giordano. But what medical problem does he want to solve now, and what does it have to do with me? He didn’t take his eye from the eyepiece. It had taken him long enough to get the strange object in focus. He didn’t want to get up yet.
“What’s going on? I’m busy right now. And I thought you were the doctor, right?”
“The robot. It seems to have gone on strike again.”
“The surgical robot? Who are you wanting to operate on?”
“I... uh, just come here, please. You’re the one with the magic touch.”
He might have a magic touch, but he also had eyesight that was slowly getting worse. He’d been so happy that he’d actually found something in the scope. Giordano sighed. He blamed the zero gravity. It flattened out his eyeballs and affected his retinas, so that images were getting less and less sharp. That was what Michael had told him. He couldn’t do anything to counteract it except for staying in his cabin in the rotating ring 24 hours a day, which was out of the question. But after they landed on Mars, the chances were good that his vision would normalize again.
“Okay, I’ll be there soon.”
He read the latitude and longitude values where he had found the object and recorded them in his digital journal. If he was done with the surgical robot quickly enough, the celestial body wouldn’t have time to move very far. He had already made some reasonable estimates on its motion and velocity from his previous observations. He didn’t have an especially powerful telescope on board, but he was significantly closer than astronomers on Earth, and most importantly, he didn’t have any interference from an atmosphere.
If he was lucky, he would finally be able to get his name in an astronomical publication. Since childhood, his dream was to make discoveries in the sky using a telescope like his countryman, Galileo. His parents, Mr. and Mrs. Bruno, who had named him, of all things, after the astronomer Giordano Bruno—burned at the stake as a heretic—would finally be proven prophetic.
Since the James Webb space telescope, still a work in progress after 30 years, was non-operational, there was really only one person who could dispute his discovery. Atiya Kabira was responsible for the telescope on the side of the moon facing away from the Earth. But even there the construction work appeared to be proceeding less quickly than the astronomical community had hoped. Ever since the Hubble telescope had to be decommissioned, there was no longer any universe-observing instrument that didn’t have to contend with atmospheric interference.
“Are you coming now?” Michael asked over the ship’s radio.
The question boomed loudly through the workshop module. Giordano had turned up the loudspeaker to full volume, because his hearing was also not working as well as it used to. Luckily it also didn’t disturb anyone, because JR and François were spending their off-duty time in their cabins.
“I’m on my way,” he answered.
    
THE MEDICAL STATION was located toward the rear of the ship, along the main axis. He floated into the room. Michael was upside down, intently examining a small object that appeared to be fixed to the operating table. The arm of the surgical robot was suspended next to him. Giordano floated closer and rotated so that his orientation in the room matched Michael’s.
“What’s going on?”
“See for yourself.” Michael pointed to the robot’s hand. It consisted of three fingers that could be replaced by different surgical instruments. The middle finger was vibrating as if the robot were suffering a tremor.
“Ah,” Giordano said. He already had an idea about what the cause might be. But first he inspected the object, which appeared to be a vase that was mounted on the table. Giordano touched it. The material seemed to be very hard.
“Don’t touch that,” Michael said. “It’s very valuable.”
“What is it?”
“It’s a vase, can’t you see that?”
“On the operating table?”
“I wanted to clean it. It’s a family heirloom—my mom gave it to me before our launch. It’s stoneware. As long as it doesn’t break, I know I’ll get home safely.”
“Why didn’t she give you a metal vase then?”
“I don’t think you understand. If there’s no way it could break at all, where’s the significance?”
“I get it. So, what’s the vase doing here?”
“Like I said, I wanted to clean it.”
“With the surgical robot?”
“Well, at least it’d have a use then.”
“But our tin crew member is supposed to be available to save me if things go bad.”
“The likelihood of us having to use it for something like that is less than half a percent. We’ve all had our appendixes removed long before we started this mission, I’m sure. How many times have you had surgery in your life?”
“Um, once, to have my appendix out.”
“You see? Same with me. Our trip to Mars takes two years. What’s going to happen? And if something does, you’ll still have me.”
“Maybe we should let JR make that decision.”
“Please leave Judith out of this.” Michael put his hand on Giordano’s shoulder. “We shouldn’t bother her with such unimportant stuff.”
Unimportant, now. Michael didn’t want to argue with Judith about what he was doing. Everyone knew that he was jealous of her position. But Giordano didn’t want to make things bad between himself and Michael either. If he somehow damaged or destroyed the surgical robot with this ‘unimportant stuff,’ however, he’d have no choice but to tell the captain. But he didn’t think this faulty behavior was serious. He was almost certain that one of the muscle fibers of the finger had merely become stuck. Something similar can happen in human hands, too. A finger can’t move, and then suddenly it jerks out of position. He was amazed by how similar the problems in artificial and biological muscles could be.
“Take that thing away.”
Michael carefully released the anchorage. He lifted the vase with three fingers and caressed it with his other hand. Sometimes he acted very strangely. He was the most experienced astronaut here, but he wouldn’t have been the ideal candidate for the role of captain. Judith, or JR, as everyone else called her, was much better suited to the job.
Nevertheless, Michael wasn’t a bad astronaut. Quite the opposite, he had been one of the four best of the last twelve candidates. Maybe he would even be the one chosen to be the first human to set foot on a different planet. Officially that honor belonged to Judith, the highest-ranking officer, but she could also assign someone else, and if he knew her, she might feel like she should placate Michael’s ego somewhat by giving him the honor. Was that unfair? No. He didn’t care who the first was, and François had also already expressed something similar.
Giordano pressed a button on the surgical robot’s lower arm and then turned its hand to the left. Once, twice, and then he was able to remove the sensitive micro-mechanism. The muscle fibers were made from strands of organic material that contracted when a voltage was applied. They worked against tiny springs made from a very elastic and very lightweight alloy. Together with the springs, the fibers were assembled and encapsulated into cable sections that could be replaced if needed. If one of the cables got stuck on something, the fibers inside it would become squashed and shortened, which could cause the tremors that Giordano had observed before.
It usually was enough to free the fibers, but sometimes they bonded together. Then the section had to be replaced, which is what he thought was the case now. “It’s nothing bad, but I think I’m going to have to replace one of the muscle modules,” he said.
“Oh, that is bad,” Michael asked. “Can’t you just repair it?”
“Only under a microscope, and it’d never be like new again.”
“But then you wouldn’t have to take anything from storage.”
Ah, so that’s what he’s afraid of. JR might notice the part removed from stock and start asking questions. Such micromanaging was not her style. The inventory control system issued warnings automatically when certain supplies or replacement parts got low or ran out. He’d never needed to replace any muscle modules before.
“I’ll put in a new one and try to repair the old one later. Then you can do with it what you want.” Mike should have to do his dirty work himself, thought Giordano.
The doctor nodded his consent.
“Okay. I’ll get the spare part and put it in. But then you’ve got to leave me alone for the rest of the day.”
“What about the repair?”
“It’ll have to wait for tomorrow. I’ve got other plans.”
“Oh, yeah? You got a hot date or something?” Michael punched him playfully in the side.
“Yeah, with a mysterious, sexy celestial body.”
“Aha, I always knew you were the romantic type.”
    
WITH A HUM, the hatch closed behind him. Finally, he was back in the workshop with his telescope. This time he would be able to work in peace and quiet. Carefully and without touching anything because he didn’t want to shift something accidentally, he closed one eye and put the other up to the eyepiece.
He didn’t see anything.
But that also made sense. He had been gone for almost an hour, meaning the object must have moved during that time. He called up the preliminary trajectory data on the computer, calculated a new position using that data, and oriented the telescope to the new position. There was still nothing in his field of view. He scratched his chin and concluded it was too early to worry. Preliminary trajectories were seldom right on the first try. Usually they were inexact, because they were missing some information.
He had the computer calculate other possible positions. He moved the telescope to each of these locations, sorted in terms of decreasing likelihood. He couldn’t find the object anywhere. Shit. He’d lost it, all because of Michael’s strange doings.
Just stay calm, Giordano. Maybe you should start over from the beginning. Where did the ELT in the Andes find evidence? He reset the coordinates again and then moved the telescope along the orbit. It was a long, tedious task, and it didn’t appear to make any sense. But he might have had made an error somewhere. The computer hadn’t placed any illuminated label over this barely distinguishable speck of light, which would have told him the name of the object. But the asteroid belt was still between the ship and the object. The risk that he had mistaken the object for one of the more significant asteroids wasn’t great, but it was still possible.
There! He hadn’t expected it, but there was a pinpoint of light in the field of view that shouldn’t be there. Giordano entered the data into the computer. It wasn’t any of the known asteroids. But the object that he had observed before would have already been much farther along its orbit. Had he found a new celestial body? He’d be far from disappointed. Finally, there would be an object in the universe carrying the name of his choice, the name of his mother, Paola Bruno. That was what he’d wanted ever since he was a kid.
The object moved out of the central area of focus and became blurry. But it hadn’t moved to the right as would be expected, and it traveled to the left instead. That didn’t fit at all with his earlier observations. One possibility was a previously unknown celestial body that was orbiting the wrong way around the solar system, that is, a real oddball. That would make it very fitting if it were to be named after his mother. Either that or the object had changed its direction of motion by somewhat less than 180 degrees. That would mean it wasn’t a celestial body at all. It would have to be an artificial object, a spaceship.
Giordano began writing a memo to the Minor Planet Center to report his discovery. But then he began to reconsider. He’d look like a fool if he sent a report that turned out to be just a spaceship. He hadn’t even checked what human-made constructions were flying around out there. Where was the Europa probe that was supposed to bring material from the ice geysers of Jupiter’s moon back to Earth? What other missions were still underway out beyond the Asteroid Belt? He really should check that before sending any reports. But, at the same time, he also knew that it would be a fruitless search. No probe made by man could have changed its course so radically within such a short amount of time.
He stopped his search in the NASA databases before he’d really even begun. Maybe he would be the biggest laughingstock among the astronomical community, but the risk of that seemed low. He decided he’d send his observations to the MPC. Let them decide what to do next and see what they could find. He sent his already recorded data. His stomach growled. It was time for dinner, but he didn’t want to waste his valuable time with eating. He stayed at the telescope.





   



January 3, 2035 – Moon Base Unity
“BASE TO AWAY TEAM. PLEASE REPORT.”
Jonathan opened his eyes. He needed a few seconds to orient himself, as it was dark. He reached out toward the right. His spacesuit had to be there somewhere. The computer on the suit’s arm showed that it was 04:00 standard time. What did base want with them at this time of the morning?
Yesterday had been plenty stressful and they needed sleep. Jonathan hoped the conversation wouldn’t disturb Wayne and Maxim. “This is Jonathan. What do you want? We’re trying to sleep.”
“Atiya here. Sorry, but we were just awakened here too.”
“Let me guess. Earth?”
“Yeah, Capcom sent us an urgent request from NASA.”
“What do they want from us?”
“They want us to make some observations using the telescope in Shackleton crater.”
“But that’s not even officially operational yet.”
“Tell me about it. But they don’t care. And I’ve got to admit the test exposures were impressive.”
“Tell them it’s not working because the laser link isn’t up yet. And it’s their fault.”
“That was my first response. But they only want an hour of observation time. You should be able to use one of the fuel cell modules from the solar power station to run it for that amount of time,” Atiya assured him.
That was the equipment that Wayne had just repaired yesterday. It was almost as if they had planned it all this way.
“But if we take out one of the modules, we won’t have enough power capacity for the base, and our work will get even further behind,” Jonathan countered.
“Doesn’t matter. If we do what they’re asking, they’ll send us a Cygnus transporter full of fresh food.”
Fresh food. That was the dream of any astronaut on a long-term mission. And it was a bribe, but he didn’t care. A whole transporter meant several tons of food. They could live like royalty for a few months.
“We’re already on our way,” Wayne interjected, having followed the conversation. “What’s it all about, anyway? Ah, it doesn’t matter. Tell them we’ll be there soon.”
“Just a minute, we need to ask Maxim too,” Jonathan said.
“Computer, 30 percent light.”
Light modules in the floor immersed the room in a warm light. Jonathan stood up and walked to the couch. Maxim’s eyes were closed and he was breathing very quietly.
Jonathan tapped him on his left shoulder. “Wake up, Maxim.”
“What? What’s going on?”
“Earth is asking if we’d make a little side trip to Shackleton crater. What do you think?”
Maxim laughed. “Of course!” What he really meant was, ‘See, Doc? You’re never going to get your hands on me.’
    
THEY STARTED out half an hour later. Jonathan would have liked to shower, but there was only a sink in the outpost. Outside it was just as bright as yesterday. At this latitude, the day was almost endless. Maxim was lying in the back of the transporter, sharing the space with the fuel cell that was nearly two meters long, a meter tall, and a half meter across. Jonathan had given Maxim an injection of painkillers, which was supposed to make the ride more bearable.
They were headed south. Wayne was in the driver’s seat, and Jonathan was sitting behind him. Only at the beginning was the incline so steep that Wayne couldn’t take a direct path. The view down to the low plains in front of them was frightening, but not because of the height. Instead, it was due to the loneliness and desolation that lay over the dark gray landscape like the soupy mist over a swamp.
Jonathan imagined they were driving down from the peak of a 25,000-foot mountain back on Earth. There, they would’ve probably slid into a crevice of a glacier by now. The moon made it a little easier on them. Its mountains were formed many billions of years ago. Since then they’d been flattened by erosion due to cosmic radiation and impacts from objects from space, so even the more significant elevation gains and drops could be traversed relatively easily. But at least here, on the great wall in the north, it looked pretty different from anywhere on Earth. It was frigid, but because there was no atmosphere, the suits lost heat only through radiation. Thus the built-in heating systems could very easily keep up with any losses.
The grand spectacle of the landscape started to make him feel exhausted after they had made it only about halfway down the mountain. Perhaps the last few days had simply been too hectic, or maybe the morning was simply not his best time of the day. In any case, he fell asleep.
    
“WAKE UP, JON.” Someone was knocking on his helmet—Wayne.
“We’ve reached the summit ridge.”
Jonathan felt bad. Wayne must’ve driven almost a hundred miles, and at least the last part over challenging terrain. “You want me to drive now?”
“Nah, let me do it, Shorty. I feel safer when I’m behind the wheel.”
Shorty? Wayne was maybe two inches taller, but it wasn’t worth a reaction. Jonathan looked around. The sun was putting on another impressive show of shadow puppet theater. The crater wall’s zig-zag ridge was casting patterns that brought to mind dinosaurs fighting in the bowl-shaped area in front of them. In the middle of the crater, he could just make out the central mountain. And on top of that mountain stood the pride of humankind, the FST, short for the Far Side Telescope, although they were still too far away to see any sign of it.
There were supposed to be two critical astronomical instruments in this crater, but only the FST, customized for observations in the infrared and visual range, had been built so far. A radio telescope was still in the plans for some later time. It would especially benefit from being free of all of the diffuse radio emissions that were everywhere on Earth. The FST, in contrast, had the advantage of an always-perfect view into space, undisturbed by clouds or any atmosphere. Its resolution wasn’t particularly large—there had been instruments on Earth with larger apertures for quite some time.
“Away team to Base,” Wayne said on the universal frequency. “Do you copy?”
Jonathan turned around. The summit of Mons Malapert was projecting upward behind him. It shimmered in the sunlight. Up there was a repeater that would forward their radio calls to the base—otherwise contact would be impossible.
“Atiya here. I copy loud and clear.”
“That might not be true for much longer,” Wayne said. “We’re driving down from the crater’s edge into the valley, and we’ll be passing through a pretty big radio shadow.”
“Thanks. That’s good to know.”
“I’m not sure what the range of our helmet transmitters is. From the crater to the repeater at the solar power station, it’s about 130 kilometers as the crow flies. Our transmitters might not have enough power.”
“There’s another repeater at the FST.”
“Yeah, but it’s got no power.”
“That’s true,” Atiya said, “I hadn’t thought of that. It was supposed to be powered by the laser link.”
“Tell Capcom they owe us two transporters full of fresh food,” Wayne said.
“Do I need to be concerned?” Atiya asked. “Should I wake up Yue and get her permission to continue?”
“Don’t even think about it,” Maxim said. “Your commander is here and has ordered the crew to make its way to the telescope. We can power the repeater from the fuel cell too.”
“Yes, but on your way there, we won’t be able to contact each other.”
“And we shouldn’t need to,” Maxim said.
“Okay, well, then I’ll guess we’ll talk again in about two hours,” Atiya said. “I’m excited to see the images you take with the FST.”
“Expect it to be more like three hours. This descent’s gonna take some time,” Wayne said.
    
THEY STILL HADN’T REACHED the telescope three hours later. Jonathan had climbed off the vehicle a while ago. In the shadow of the crater’s ridge, it was so dark that they could only move forward at a walking pace. He walked about fifty meters in front of the rover and pointed out the best path forward. Before he had gotten off, they’d had to turn around several times, because large chunks of rock had blocked their passage. The interior of the crater was obviously considerably more chaotic than outside.
But he could already see the shadow’s boundary. It moved in a zig-zag shape through the landscape. Past the boundary, everything appeared to be blindingly bright. But that was due to his sense of vision having adapted to the darkness. The low central projection where the telescope was located was also bathed in sunlight.
“I think you can get back on the rover now,” Wayne said by radio.
Jonathan stopped and let the rover catch up to him. The light from the two headlamps was jumping around wildly. It looked as if a playful kitten with golden-yellow eyes was approaching him. The silence of the rover’s approach also fit that metaphor. It was something he still hadn’t gotten used to, a one-ton vehicle rumbling over stone and dust, and yet there was nothing to hear.
The ground had become uneven over the last 500 meters. It must’ve been incredibly uncomfortable for Maxim. The pain medicine wouldn’t be working as well anymore compared to right after they’d set out, but their commander didn’t complain.
Let’s hope this little excursion will be worth the discomfort, Jonathan thought. The rover stopped next to him. Wayne waved.
“You want me to take a turn driving?” Jonathan asked.
“Won’t make a difference anymore. Just let me stretch my legs a little bit and I’ll be all right.”
Wayne got off the rover, tried to take a step away from the vehicle, groaned, and then fell to one knee.
“You okay?”
“Yeah, no problem, Doc, my legs just fell asleep, sitting on that seat all that time, and I didn’t notice.”
“I think I’d better drive.”
“No, just give me a couple of minutes, then we can keep going.”
Wayne was as stubborn as Maxim. But weren’t they all? Otherwise they wouldn’t have had the persistence to make it onto the international moon crew. When they had applied to ESA for the mission, the moon base had still been humankind’s big prestigious project. Who could’ve known that the crash of the Chinese on Mars would change everyone’s priorities?
“Okay, I’m ready again,” Wayne said. He slowly stood up and then walked once around the rover.
“Maybe we should take breaks more often,” Jonathan said.
“I just want to get there,” Wayne said. “My shit diaper’s already full. I shouldn’t have eaten breakfast. That dried crap didn’t even taste good.”
The telescope building still didn’t have a room where they could take off their spacesuits. The critical life-support systems had no power yet, because the bureaucrats couldn’t make the laser link fit their suddenly tight budget. Thus, Wayne would have to wait until they got back to base to solve his problem.
While Wayne climbed on the rover and started the motor, Jonathan glanced back at the cargo bed. Maxim was still lying there and appeared to be sleeping. Being able to sleep anywhere and anytime might be the most crucial superpower for any superman astronaut.
    
AFTER DESCENDING from the four-kilometer-high crater rim, the central peak looked to him like a small hill. Jonathan was familiar with such hills from the low mountain ranges back home, although those back home were covered with green forests instead of gray dust. The telescope was located on the plateau in the middle of the peak. From a distance it looked something like a pimple that was about to burst. A giant 3D printer had used the regolithic dust, mixed into an injection-moldable material to form the rounded, dome-like base. At its center was a metallic cap that protected the telescope from dust when it wasn’t being used, and this was what resembled the white tip of a pimple.
Now they were right in front of it, and fortunately it had lost that repulsive resemblance. The hill where the telescope was located looked like it had grown out of the rocky plateau below it. They were both made of the same material. Together with the dome, it was about thirty meters tall. Right in front of them was the cavern-like entrance that was closed by a simple steel door. The interior wasn’t pressurized. They would have to keep their suits on if they wanted to complete Atiya’s orders.
“Away team to base. Do you copy?” Wayne asked via radio.
“I doubt that’s going to reach them. We haven’t powered up the repeater yet,” Maxim said.
“Just had to test it. I thought maybe we might’ve underestimated the range of our helmet transmitters,” Wayne said.
“Come on. I’ll push the fuel cell to you from the back.”
Wayne walked around the vehicle. The fuel cell moved noiselessly to the edge of the cargo bed. Wayne lifted it up and lowered it to the ground. “Ugh,” he said, “that’s a heavy part. Where do we have to take it?”
“The external power coupling is in the dome,” Maxim said.
“The external port is inside? That doesn’t make any sense,” Wayne said with a laugh. Then he bent over.
“Wait a minute, I’ll help,” Jonathan said, walking toward Wayne to help him carry the fuel cell. Maxim got down from the rover, walked to the entrance, and held the door open with his left hand.
“I’ll go first,” Wayne said. He shuffled backward into a narrow hallway. They were in luck. The fuel cell fit through the passage, just barely. They reached the inner room without incident, where Jonathan used the lamp on his helmet to cast light into the darkness. The space was round and maybe four meters high.
“The port must be here somewhere near the entrance,” Maxim said.
They put down the fuel cell. They found a nondescript outlet near the floor.
“That’s it,” Maxim said. “You got the cable?”
“Not me,” Wayne said.
“What cable?” Jonathan asked.
“A standard charger cable, like we use to charge the rovers. Wait here. I’ll get it.” Maxim turned around and walked out.
Through the helmet radio, Jonathan heard someone whistling a song. Then it went quiet. Only his suit’s life-support system continued to hum.
The inner dome, with its scientific instruments, appeared to have excellent electromagnetic isolation. That was important, because otherwise they wouldn’t have any protection from solar eruptions.
Jonathan looked around in the light from his helmet lamp. There was a clear lack of color. The inner walls were just as gray as the walls on the outside. Even the metal dome appeared to be painted gray. How could anyone have a positive mental attitude in an environment like this? He should complain to the resident doctor. But, of course, he’d have to look in the mirror to do that.
Then a ceiling light flickered on. Jonathan was surprised. He hadn’t even noticed that Maxim was already back. Three screens lit up on the right-side wall. The telescope’s control computer started booting up.
“We’ve got ninety-three minutes,” Maxim said. “That’s what the display on the fuel cell says, anyway.”
“Better subtract at least ten minutes from that. The motor that moves the dome sucks up lots of power,” Wayne said.
“Away team to base. Do you copy?” This time it was Maxim trying the communications. He seemed to be well-rested.
“Very well,” Atiya replied. “I guess the repeater’s working?”
“Seems to be. You’ve got about ninety minutes. Are you going to send us the coordinates?”
“Don’t take this the wrong way, but I’d rather control the telescope remotely from here.”
“Understood. You’re the astronomer, Atiya.”
“It’s not that I don’t trust you, Commander, but I’ll be able to do the work more quickly myself.”
“No need to explain. None of us knows anything about astronomy.”
    
SUDDENLY THE LIGHT inside the dome changed. Jonathan automatically looked up toward the ceiling. A gap had appeared in the titanium cover, through which the telescope could now observe the sky. The narrow black strip that Jonathan saw from his position looked cold and distant. He felt as if a cold wind was blowing through the dome, but that had to be some sort of illusion or power of suggestion.
As if controlled by a ghost, menus and windows opened and closed on the three computer screens. Jonathan had no idea what Atiya was doing, but it all looked professional. She hadn’t had many opportunities to train on the FST yet, but at the speed she was working, all modern telescopes must’ve worked basically the same way.
“Can you maybe let us see through the telescope too, Atiya?” Jonathan asked.
“The raw images won’t help you much, I’m afraid. I’ve got to process them first so that you’ll be able to recognize something. But if you want, I can put up a live picture on the left screen.”
“If it’s not too much trouble for you.”
“Not at all. I imagine it’d be pretty boring for you to stand around while I do my work. I’ve got to thank you again for making this possible for me.”
“Anything to help.”
“Oh, if the data from the ARES is correct, this might be quite a sensational discovery.”
“From the ARES?” Maxim asked.
“Those guys who took our money and supplies and are running off to Mars to get into the history books?” Wayne asked.
“Don’t blame the crew on board the Mars ship. It’s not their fault,” Atiya said.
“They didn’t have to accept the positions for that mission,” Wayne argued.
“Would you have said no if they had asked you?”
Wayne grumbled something unintelligible. No, of course, none of them would’ve declined a place on the ARES. But they had already completed the training for the moon base. They would have been the last ones to be asked. It was all a bit unfair—Wayne was right about that.
“What did they see from the ARES?” Jonathan asked.
The left screen turned black. Then a bright spot appeared approximately in the center.
“That,” Atiya said via radio.
She obviously meant the bright spot. Jonathan bent over the screen and looked at it. It could’ve been anything, a star, a supernova that had just appeared, an asteroid, Planet X.
“And what is that?” he asked.
“That’s what I’m trying to find out.”
“Then we’ll stop bugging you and let you do your work.”
    
NOW THE WAIT was getting too long even for him. And he also understood why Wayne had made himself comfortable and spread himself out across the floor. He couldn’t take the boredom much longer either.
“How much longer do you need, Atiya?” Jonathan asked.
“Give me ten more minutes.”
He strolled over to the fuel cell. It indicated it still had enough energy for half an hour more. “Okay,” he said. “Have you found anything yet?”
“It’s very interesting. I’m sure I’ll be done with my calculations by the time you all get back here.”
“Nice. Then we’ll have something to look forward to.” He was looking forward much more to finally taking a shower and getting clean again. But he didn’t have to mention that to Atiya. “Hey, what’ll we do with the fuel cell after this?” he asked.
“We’ll have to install it back into the power station,” Maxim said.
Jonathan smiled. The commander was doing everything he could to stay away from the medical station back at the base. He hoped the fracture hadn’t damaged Maxim’s nerves and blood vessels. The fact that he had complained so little about pain made him more concerned than relieved. The Russian was a tough guy, but the pain medicine couldn’t be working anymore. And it was no fun living with such a recent fracture.
    
JONATHAN PULLED the cable from the outlet, and it went dark in the dome again. Headlamp beams darted across the floor.
“I’ll take the cable,” Maxim said.
He held it out to him. The commander started to reach for it with his right arm, apparently without thinking. Despite the reflective helmet visor, Jonathan could see the pain in Maxim’s face. That made him feel a little better. If he was still feeling pain, at least some of the nerves were still alive. Unfortunately, he hadn’t been able to take another look at the fracture yet. And Maxim was doing everything he could to delay that as long as possible.
“Can you help carry the cell again?” Wayne asked.
“Aye-aye.” Jonathan bent down and found a grip underneath the cell with his gloves.
“And... up!”
They lifted the cell. Jonathan let out a groan.
“Out of shape?” Wayne asked.
“Seems that way.”
“I’ll go in front again.”
They walked with small steps through the passage to the outside. It was still bright. Jonathan was sweating, even though his suit’s cooling system was working at full blast.
Maxim was already waiting at the rover. “Careful, Wayne, there’s a step behind you,” he said.
Wayne stopped and oriented himself. Carefully he felt around with his foot. Jonathan’s arms felt like they were getting longer and longer. They started moving again. He watched the ground attentively so he wouldn’t stumble over the step. The fuel cell was a sensitive piece of equipment. They had better not let it slip out of their fingers.
They finally reached the rover.
“On my mark... Now!” Wayne said.
Jonathan tried to raise the cell to the height of the cargo bed, but he only managed to lift it about ten centimeters. “I think it was lighter before,” he said.
“Get ready, Jon. We can do it,” Wayne said. “And... Now!”
They tried again. His muscles were screaming in pain, and after lifting the cell 20 centimeters, he couldn’t raise it any higher. Shit. Shouldn’t the cell be lighter after converting its hydrogen and oxygen contents into water? That’d be true on Earth, he corrected himself. But this was a self-recycling cell. It stored the water for the next step.
“Wait a minute, I’ll help,” Maxim said.
That wouldn’t be good. Maxim wanted to help with his broken arm!
“I got it,” Jonathan said.
That was the wrong thing to say. He realized that with their next attempt. He couldn’t even get the cell half as high as before. But suddenly it got much lighter. He looked to the right. Maxim was using his left hand to help them lift the cell. The three of them succeeded.
Jonathan breathed heavily. Tomorrow he was going to have some muscle aches.
“Thanks, Maxim,” he said.
“Don’t mention it. You’ve been carrying me around all this way.”
Jonathan promised himself he’d exercise more after they returned to base.
    
“AWAY TEAM TO BASE.”
“Yes, Wayne?” Yue was at the radio now. Atiya must’ve been busy analyzing her images.
“We’re back at the power station. We’re going to quickly unload the cell and reconnect it to the system. Then we’re coming home.”
“Okay. Don’t you need a break?”
“We want to get back as soon as possible,” Wayne said. There was no shower in the outpost, and by this time they had agreed that getting cleaned up was their number one priority.
“Be careful. We look forward to you getting here.”
“I’m supposed to tell Ken that Maxim wants sushi.”
“I’ll tell him. He’s at the construction site for the greenhouse right now, but he should be back before you.”
The sushi that Kenjiro could create with the limited resources at the base was hard to distinguish from that made on Earth. Somehow, Ken had figured out how to replace the fresh vegetables with seasoned tofu, and to use rehydrated fish, so that the rolls had an unbelievably fresh taste.
“And what news from Atiya?”
“I haven’t seen or heard anything from her for two hours. Whatever she’s found must be really exciting.”
    
HE RECOGNIZED the base from its position lights. Jonathan couldn’t remember ever coming ‘home’ in the dark before. But today was one of the few days that the base was in shadow. Without the four red lights that marked a square around the building, he might’ve never found their shared home. Most of the living quarters were below the moon’s surface.
This was where drilling robots had dug out chambers and corridors as the first step for the base where they would live. The 3D printer robot, which was currently building the greenhouse, only arrived later. Living underground, he didn’t feel like he was missing anything with no view of the lunar landscape. The moon did not feature particularly diverse terrain. And it was a good feeling to know there were a few meters of compacted regolith between him and outer space, which was the source of a constant bombardment of cosmic radiation and small meteorites.
They stopped in front of a hill that was maybe two meters high and three meters wide. There was a metal door in the side facing them, the entrance to the main airlock. The door slid to the side like an elevator. On the inside, a lamp lit up red. Wayne took over control of the entry procedure. The door closed again, and a foggy mist flooded in from the ceiling. In the cold, all the water vapor in the incoming air condensed. Sixty seconds later, the fog disappeared again.
The lamp on the ceiling had turned green. Nevertheless, Jonathan checked the pressure and temperature in the airlock against the instruments on his suit. Everything was normal.
“Ready?” Wayne asked.
“Absolutely,” Maxim said.
“Please,” Jonathan said.
Wayne pressed the open button. The door on the other side opened. Beyond the door, the passageway continued steeply downward. The corridor led into a reception room, where Yue and Kenjiro were waiting for them.
Jonathan immediately sat down on the bench on one side and stretched his arms and legs. Yue and Ken helped Maxim get out of his suit. Jonathan began to open his own spacesuit. A stench filled the room, a bitter mixture of sweat, urine, and feces. Nobody made any comments about it. It was normal. Anyone in a spacesuit for more than ten hours had no other choice but to stink wretchedly upon return. The ventilation system worked at full blast, trying to eliminate the odor.
“I’ll bring Maxim to the shower,” Kenjiro said.
“You want to use the other one?” Wayne asked him.
Jonathan shook his head. “You go ahead. I need a few minutes of peace and quiet.” He was so exhausted that even his own body odor didn’t bother him. Everyone began to leave the room.
Yue turned around one more time to face him. “Can I help you somehow?” she asked.
Jonathan waved her away. “Thanks, that’s very nice of you, but I’m just going to wait here until Wayne is done.”
Yue waved at him and disappeared down the corridor. Jonathan shut his eyes.
    
EVERYONE BUT ATIYA had assembled in the control center. Maxim was wearing a sling to support and immobilize his right arm. Jonathan had finally given him a thorough examination, and the fracture had seemingly had no additional consequences. The commander had been very lucky. Maxim and Wayne had reported their adventurous outing, but their presentation was mostly just a way to pass the time as they waited for Atiya to tell them what she had found.
Now, they were simply waiting, restlessly.
Atiya suddenly entered the room and all eyes glommed onto her—she must’ve felt like a star. Atiya remained standing and raised her eyebrows. “Is there something wrong with my hair? Why are you all staring at me like that?” she asked while running her fingers through her black hair.
“Come on, tell us all about your big discovery,” Wayne said.
Atiya took a chair that was at the side of the room and moved it to the center. Then she sat down and crossed her legs. Jonathan almost always had trouble reading any hint of her feelings from her face, but this time it seemed clear that she had some major news to announce.
“Strictly speaking,” she said, “it’s not my discovery. The first observations came from the ELT at the European Southern Observatory, and then Giordano delivered conclusive evidence from ARES.”
“But, of what?” Maxim asked.
Atiya raised one finger. Then she stood up and retrieved a tablet from one of the desks in the corner. She tapped on it a few times and then showed them an image.
Jonathan saw a cigar-shaped object, reddish-gray in color, with multiple narrower sections. Where the heck did I see something like this before?
“This is our visitor. It doesn’t have a name yet. It’s about 400 meters long with a diameter of maybe 100 meters,” she said. “What you see here might be a D-type asteroid, or it might be a comet. The shape is a bit unusual, but not exceptionally so. It’s also possible that, instead, it’s several objects on trajectories very close together. Anyone notice anything odd?”
“The narrow parts?” Jonathan suggested.
“No. What’s odd is that I didn’t say ‘orbiting the sun.’ That is a real anomaly. This celestial body very clearly comes from somewhere beyond our solar system.”
Jonathan was again reminded that he’d seen something similar before, but now he remembered when, where. About twenty years ago, a similar object had visited the solar system and then left again. It was called Omama, or something like that. He’d still been in school at the time and remembered being amused by the name. “Is it something like that Omama comet several years ago?” he asked.
“Good observation,” Atiya said. “The solar system already had a visitor something like this back in 2017. Its discoverers named that one ʻOumuamua, or assigned it the scientific name of 1I, for the first identified interstellar object.”
“Is it possible 1I’s come back?” Kenjiro asked.
“No, it left the solar system in the direction of the constellation Pegasus. We’ll never see 1I again. In the case of 2I, however, I’m not so sure.”
“What do you mean by that?” Jonathan asked.
Atiya tapped a few more times on the tablet. The red cigar disappeared, replaced by a bright spot that moved at a constant rate out of the image’s center. But suddenly the spot jumped and started moving in the opposite direction.
“This simulation is based on the data that Giordano Bruno recorded on board the ARES. What you see there is completely impossible for a natural celestial body.”
“But couldn’t the object have been affected by something else that we just can’t see?” Kenjiro asked.
“Its brightness and absolute velocity have changed only slightly. It would’ve had to have been an elastic impact against an object with a huge mass. And this unknown object would also have to be completely dark. I don’t know any phenomenon that fits those conditions.”
“At least in principle, it would have to be dark only in the visual range, right? Or did ARES make observations in other wavelengths too?”
“That’s true, Ken. There are still a lot of ifs and buts and maybes. It looks to me that 2I changed its direction of motion itself. That would seem to be more plausible than the existence of a giant, invisible object that 2I ran into with an almost perfectly elastic rebound and also without being destroyed in the process.”
Jonathan had to agree with Atiya. Her scenario seemed much more plausible.
“I’ve got to disagree with you there,” Kenjiro said. “At first glance, you might be right. But this change in motion that Bruno measured on the ARES—do you know what that means? If the measurements are correct and assuming they are, then 2I weighs something like ten million tons. And then an object like that suddenly changed the magnitude of its velocity by more than 30 kilometers per second? Did the ARES observe any output of energy?”
“Unfortunately, the object was left unobserved for some time. So, we don’t know how long it took to decelerate or accelerate again, or whether it generated any energy to do it.”
What bad luck. Now they had a choice between two scenarios that both sounded unreal. And the fascinating part of it was that one of the two had to be correct! Or had they overlooked something?
“Is it possible there are two very similar objects?” Yue asked.
That’s it, thought Jonathan, that could be the most obvious explanation for the apparently impossible observations.
“I’ll admit that’s a possibility,” Atiya said. “Naturally, I already looked for a second object and didn’t find anything, but that doesn’t mean there couldn’t be one somewhere. Maybe the object has a bright side and a dark side, and it’s rotating very slowly. However, the likelihood that two interstellar objects meet at a spot right in the middle of our solar system would be very, very low. On these trajectories, we know that both objects would’ve had to come from somewhere outside our system.”
Jonathan’s head hurt. Now there were three impossible scenarios. Which would he prefer? The random encounter of two interstellar visitors would upset the status quo the least. It would be a curiosity, not a sensation. People would briefly sit up and pay attention while Atiya explained the phenomenon on the TV news programs, and then it would be over.
The other two versions of the story, in contrast, had the potential of throwing all of humanity into chaos. A giant extraterrestrial spaceship was passing through the solar system. Or, if Ken was right, there was a gigantic, undetectable sphere floating through the system, with properties they didn’t even have physical concepts for yet.
Maybe he should try to be less afraid of changes. A spaceship, so what? If they could establish contact, perhaps humankind could boost their scientific knowledge far beyond its current state. And if it proved to be the sphere... What could they learn from it? Maybe physicists could finally end their fighting about unifying the theory of relativity and quantum physics. Fat chance!
But ultimately it didn’t really matter what he thought about the three possibilities. He couldn’t change the passage of time. The real story had already been written, even if he didn’t know how it would turn out yet. They simply had to wait, and history had no choice but to reveal itself.
“People,” he said, “don’t be mad at me. It’s all really very exciting, but I’ve got to go to bed. I’ll see you all tomorrow.”





   



January 3, 2035 – Mars Ship ARES
“GOOD MORNING, FRANÇOIS.” He preferred to address the French-Canadian from the CSA with his real name. His nickname, Frank, sounded so dull and flat, and the Italian variant, Franco, didn’t fit him at all.
“Good evening, Giordano.”
Giordano looked at the time on his wristwatch. It was, in fact, already 20:00 standard time. The ship’s shift schedule had completely messed up his internal rhythm, and his workday began in two just hours. But before then he wanted to get in a bit of exercise on the equipment. He’d expected to find François in the exercise room. The geologist was physically the smallest among the crew members, but he was in the best shape by far. Giordano liked to think that François was just trying to compensate for going bald, though he knew his crewmate would never admit it.
‘Hair is impractical,’ François always claimed.
“Hey, can you recommend some exercises for me?” Giordano asked.
François let go of the handles on the rowing machine, stood up, and looked over Giordano’s body with a smile. “Well, I don’t mean to be rude,” he said finally, “but you should probably do a whole round of circuit training. Or two rounds. I can make some suggestions on where to start if you’d like.”
“Thanks, but I’m afraid you’re right. It’s probably best I start on the treadmill.”
“Oh, I thought you wanted to work on your body shape. Fitness is something completely different. If you’ve got any questions, just raise your hand to get my attention.”
“Okay.”
Giordano got on the treadmill. In zero gravity, exercise equipment that used a person’s body weight didn’t work the same way as on Earth. Thus, he had to put on a special harness when he used the treadmill. The harness was pulled downward by elastic belts. He could set the force at which the belts pulled on him. First, he selected 70 percent, but then he increased it to 100. He shouldn’t neglect his body. Without constant exercise, his bone density would start to decrease, and then he’d arrive on Mars with a body like that of an old man. Then Michael would have to use his surgical robot.
He logged into the machine with his fingerprint. That allowed the system to record his vital signs and compare them with those from yesterday or from the time before he started exercising. The treadmill recognized him. Immediately, a red symbol began blinking on the machine’s interface screen. Oh, good, the system had already determined that he wasn’t exercising enough and had sent him a message to scold him about it.
He tapped the symbol, and the message opened on the screen. It wasn’t from the system, but from the moon. The sender’s address ended in .luna, a very exclusive domain ending that currently could only be used by six people. Atiya Kabira was the sender’s name, but that didn’t tell him much. When the six current moon inhabitants had started their shifts at the moon base, he had been in the middle of his astronaut training.
Atiya introduced herself as a colleague and fellow astronomer. She thanked him for the data of the celestial body that he’d observed yesterday. Apparently, she’d received it from Capcom after he’d sent it to the Minor Planet Center. And she had used the Far Side Telescope to make some more observations to try to determine what the object was. Her conclusions were breathtaking.
Giordano stopped the treadmill and unstrapped himself. How could he exercise now? What he wanted to do was awaken everyone else. This was something they all had to know immediately! But would Michael appreciate being dragged from his cabin? Maybe he should concentrate on taking some more observations of this object, which had since been officially named 2I and which had been so impressively presented by the astronomer on the moon. After all, didn’t he have some responsibility as the person who discovered it? And no one else was currently closer to 2I than he was. They were even flying straight toward it, if that even made any sense in terms of all the relative directions and motions in space.
“You’re done already?” François asked.
“I... I forgot there’s something I’ve got to take care of,” he said.
“Well, then, go do it. When you’re done, I’ll probably already be in bed. So, see you in the morning, Giordano. And don’t neglect your exercising.”
“Don’t worry. My shift doesn’t start for another two hours.”
    
FINALLY, he was sitting at his telescope again. His fingers twitched as he entered the newly calculated coordinates. This is what a smoker must feel like, he thought, when he lights a cigarette for the first time after a long time without one. There it was again—that bright spot. It hadn’t changed and was still following the precise path that Atiya Kabira had calculated. There were probably hundreds of astronomers on Earth staring at this spot at this moment. Maybe some of them were looking through an actual eyepiece like he was, while others were probably looking at 2I on a screen or in the form of intensity curves of various frequencies.
He was at least a little bit responsible for that. If he hadn’t noticed that the object had changed its direction of motion, it would’ve probably remained identified as just another chunk of space rock from between the stars. If he hadn’t had to help Michael, maybe the question of how this change had occurred would already be settled. And what if 2I repeated its behavior? That definitely couldn’t be ruled out yet. He wouldn’t be able to contribute much to any new knowledge about the object with just his modest telescope on board the ship. But if it changed course, he would automatically notice that a moment before anyone else, because the light reflected by 2I would take somewhat longer to get to Earth than to reach his ship.
It was crazy. He had prepared for this flight for months. The whole world had been waiting for the glorious day when an international team would step on Mars for the first time. Yet now there might be an even more dramatic event developing before they even got there. If they were unlucky, things would unfold for them as they did for the crew at the moon base. Starting tomorrow, the public’s attention would be only on the possible extraterrestrial spaceship, and nobody would have time for the four lonely astronauts on their way to a dry, rocky planet.
Giordano stared at the bright spot in the field of black. Maybe the person he was named after had looked up at a heavenly body like this 500 years ago. His predecessor’s telescope back then might have been more primitive, but the operating principle would have still been the same. The sight filled him with awe and left him quiet, dumbfounded. Now and then he adjusted the optics, because 2I was continuing to move. Whatever it was, the foreign object was following a path that obeyed Kepler’s laws, which were established by another astronomer but not until after Bruno had been burned at the stake. Rules established by a human—and yet the object obeyed them. He couldn’t believe that extraterrestrials should automatically be considered hostile. There must be a common language they could share. After all, they lived in the same universe and were subject to the same laws.
Suddenly the bright spot changed. A kind of bulge appeared on its lower edge. It was brighter than the spot itself. Giordano rubbed his eyes. He hoped he wasn’t the only one who had just witnessed that. One, two, three seconds passed, then the bulge started getting smaller again. Its brightness decreased quickly, and after five seconds, there was no bulge anymore at all. What had he just seen? He didn’t know. Very shortly, what he had just seen would also be visible on Earth. He had the feeling that this might change some things.





   



January 11, 2035 – Moon Base Unity
“CAN I TALK TO IRINA TODAY?” Maxim asked.
Yue, who also managed the communications resources, looked over her reading glasses at him. Since when did she wear glasses? They suited her, but he hadn’t seen her use them the entire trip until now. Was the reduced gravity also weakening her eyes?
Yue swiped back and forth on the screen in front of her. Maxim only recognized long tables with colorful boxes, but he didn’t know what any of it meant. He didn’t envy her this work. As the commander, he was thankful that he didn’t have to deal with any of it. However, he still had to request an appointment for radio time with the Earth, just like any of the other crew members, which was only fair.
“After we re-establish radio contact, first I’ve got to send our current status report. Then Ken said he needed to have an important conversation with his mother. But I can schedule you for some time after that. Thirty minutes?”
“That’d be wonderful.”
When was the last time he had talked to Irina? It must have been four days ago. The moon base was currently in the libration zone. That was the region where the Earth was sometimes visible and sometimes not. Because the relay satellite in lunar orbit had fallen victim to the red pen of budget cuts, they were cut off from radio contact with home for a few days every month. A transmitter outside of the libration zone had also been planned, but first the greenhouse and the laser link to the Shackleton crater had to be completed.
“Good, then I’ll write you in for 16:30 standard time.”
“Thanks, Yue. Have I told you recently that I really appreciate the work you do?”
Yue smiled. “I’m only doing my job, just like all of us.”
“I’ll see you at lunchtime,” Maxim said and left the command center. It was time for him to exercise. Due to his broken arm, he’d somewhat neglected regular exercising.
    
HE HAD ALREADY COMPLETED HALF an hour on the treadmill when Kenjiro walked into the storage room where the exercise equipment was kept.
“Ah, here you are,” he said, “I’ve been looking for you.”
“What’s up, Ken?”
“I’d like to fertilize the ground in the greenhouse. To do that, I need as many helpers as I can get. Jon and Atiya are on their way to the FST right now.”
Maxim looked at his watch. His shift didn’t begin for ninety more minutes.
“Unfortunately, you’ll have to get your spacesuit on. The underground connector to the greenhouse isn’t quite ready yet.”
“Okay, then I’ll need about thirty minutes to get ready.”
    
HE MET the others at the airlock. All their faces were red, because they had been doing some strenuous exercising before their excursion out into the vacuum of the lunar landscape. Yue looked very unfamiliar to him. He’d never seen her outside on the surface before.
“Don’t put on your helmets just yet, please,” Kenjiro said. “First, I want to explain to you what we’ll be doing.” He bent down and picked up a stack of eight buckets. “Each of you will get two buckets.”
“Uh, I might have a problem with that,” Maxim said, raising his right arm.
“I can carry three,” Wayne said.
“Thanks,” Kenjiro said. “I’m going to turn off the recycling system, and then we’re all going to fill our buckets with sludge from the sedimentation tank. You’ve got to do it quickly so the useful bacteria in the tank don’t all die. Then we’ll leave through the airlock with the filled buckets and move as quickly as possible to the greenhouse. It’s only fifty meters, but you’ll have to hurry, just as fast as you can. We’ll dump out the buckets’ contents over the ground in the greenhouse, and I’ll work it in with spades and a rake. Everybody got it?”
“Understood,” Wayne said. “We’ve got to do everything as fast as we can.”
“Exactly,” Kenjiro affirmed. Then he handed out the buckets. They left the room in front of the airlock. Maxim went last, because he had only one bucket. Ken led them to an end of the base that he hadn’t visited in a long time. When Ken opened the door, he remembered why. It stunk horribly, and the pumps were emitting an unbearable noise. The sedimentation tank of the recycling system was still closed.
Kenjiro moved a couple of levers. Everything became almost silent. “Wayne, come here,” he said. Kenjiro was holding a thick hose that extended out of a metal container set into the surface of the ground. Wayne was holding one of his three buckets in front of him. Ken reached to the right and turned on a spigot. Thick, viscous sludge burbled out from the end of the hose. Wayne tipped the bucket so that it would catch everything, but he wasn’t fast enough, and some squirts of sludge landed on his suit. An unbelievable stench started to permeate the room. Maxim was amazed that nobody passed out.
“Don’t worry, our shit’s not going to kill any of us,” Ken said.
Wayne’s bucket filled up. Ken turned off the spigot briefly, and then started filling a second. This time Wayne was ready and moved the bucket more swiftly.
“Probably best if you fill all the buckets for everyone,” Kenjiro said.
“You bet,” Wayne answered, and passed a bucket to Maxim.
    
FIVE MINUTES LATER, all the buckets were full, and the stink didn’t seem quite so bad. It was impressive how quickly humans could adapt to their surroundings.
“I’m going to reactivate the recycling system now,” Ken said, “You should all put your helmets on. Then make your way to the airlock.”
Four barely distinguishable astronauts in spacesuits scurried through the base, being very careful not to spill any of the valuable contents of their buckets. They moved up the steep walkway and squeezed four at a time into the airlock. Ken took the controls. The light turned red, then green again.
“Follow me,” Kenjiro called via the helmet radio.
Maxim was the last one again. He had to laugh when he saw his colleagues trying to rush across the lunar surface with their heavy buckets. Even after watching their struggles, though, he wasn’t able to escape a mishap himself. He had forgotten that the contents of his bucket had a certain amount of inertia. This meant it wasn’t enough just to keep the bucket straight so that nothing would splash out. He also had to avoid jerking it upward with too much momentum.
Because the inertial mass was independent of gravity, but the bucket and its contents had only a sixth of its normal weight, his instincts that he’d learned on Earth failed him, and about a quarter of the bucket’s contents sloshed upward out of their container. The sludgy mass flew as an amorphous blob across space. Maxim managed to just get out of the way, but the mass hit Yue, who had just stopped in front of the greenhouse.
She appeared to have noticed something and turned around.
“Sorry, I kinda splattered you with my shit,” Maxim said via the helmet radio.
“What?”
He pointed toward the back of her suit.
“I can’t see back there. What is it?” she said.
“You’ve got some scum stuck to your suit,” he explained.
A sliding door opened in front of them. “Quick! Get into the entryway,” Kenjiro said.
They entered a small room, and Ken closed the exterior door behind them.
“Is this an airlock?” Wayne asked.
“No, the greenhouse will be connected to the base underground. This is just a temporary entrance. The greenhouse itself is filled with carbon dioxide at 0.1 bar. And it’s heated. You’ll see it very shortly.”
Kenjiro opened the interior door.
Maxim didn’t sense any change. He looked at the computer on his arm to check the ambient conditions. It was a few degrees above zero, and there was low air pressure. They were standing in an almost square-shaped space, maybe two meters tall, with a footprint of approximately twenty meters on each side. The ceiling was transparent, and the sun was shining into the room.
“As you can see, this location is optimal. We only need additional lighting a few days a year. But no more talk right now. I need you to bring me your buckets quickly,” Ken said.
He checked the contents of each bucket by touching the surface. “Looks good. It looks like the sludge only froze to maybe a centimeter deep. Now, I’ve got to spread it out.” Kenjiro took one bucket at a time and shook its contents onto the ground, which had been divided into four beds, before exchanging the emptied bucket for the next full one and moving to a new area. Maxim was happy that they couldn’t take off their helmets in here.
“So, when can we expect our first harvest?” Yue asked.
“I’m hoping the bacteria will transform the moon dust into fertile soil,” Ken explained. “But it’s only been tested with simulated regolith before. So, don’t get your hopes up for fresh food just yet.”
“Have you forgotten the promise of a transporter packed full of food from Earth?” Wayne asked.
“Realistically, it will be a good four months until we have vegetables from the greenhouse on our table for the first time,” Ken said. “But that wouldn’t even be a possibility without your help today, so I’ve got to thank you all. And now, I’ve got to work the sludge into the ground. Thanks again for your help. And Yue, you should get your suit cleaned off before you step back into the base, okay?”
    
“WHAT IS THAT?” Wayne stopped suddenly, and Maxim narrowly avoided running into him. The engineer pointed toward the ridge of a crater in the east. The jagged mountains were in silhouette, their shadows reaching almost up to Mons Malapert. Maxim was used to this view. But there was also something different now, something that didn’t fit in with the usual lunar landscape. A silvery arc was slowly rising from the horizon.
But nothing like that should have been there. It was impossible, like a hallucination, like they were part of a simulation, like watching a play and the stagehands were slowly pushing a table into view from off stage. It would have to be a giant table, that was already clear, although they could only see a small part of it at the moment. It was positioned precisely where the Earth was supposed to rise that day. Maxim closed his mouth. He hadn’t even noticed that he’d opened it. He’d once seen a movie where a space expedition found out at the end of their journey that their ship had never even lifted off.
Had they been put in a simulation like that? If so, the projector that usually projected the Earth onto the walls around them must’ve just failed. But then how did they simulate the low gravity, and why had none of them noticed anything or gotten suspicious before? Most importantly—what would be the point of all of this?
“That’s the Earth,” Yue said, her voice flat-lined from fear.
“That is not the Earth,” Wayne countered. “That definitely cannot be the Earth.”
But what was it? The arc was growing into a disk. The silvery glow had disappeared, and it was now a uniform white color. It was exactly the same white that the sun emitted in the black sky. But the illumination was flawless, with no brighter or darker spots. The object, which had just then risen completely over the horizon, couldn’t have a natural origin.
“We should get back to base as fast as we can,” Maxim said. “Whatever that thing is, it’s giving me a bad feeling.”
Nobody answered. Wayne was staring at the disk as if it had hypnotized him. Something reminded Maxim of an old movie in which all the people were being remote-controlled by external powers. Was he the only one who was still master of his mind? He nudged Wayne with his left arm.
“Sorry, boss,” Wayne said. “You’re right. We need to get back. We’re not going to learn anything about what that thing is out here.”
Yue turned around without a word and suddenly started to run.
“Hey, Yue, wait!” Maxim said through the helmet radio.
She continued to run a few steps, but then stopped and stood in place. He caught up to her and touched her on the shoulder. She was standing very stiffly. Slowly he turned her around and looked her in the eyes. Yue’s eyes were wide open.
“Hey, whatever that thing is,” he said, “we’re going to find out and then respond as necessary. Trust me. Okay?”
Yue nodded.
“Come on. We’re going back to the base.”
“What about Ken and the away team?”
“We’ll get your suit cleaned off, get inside, and send them a message when we know more.”
    
YUE IMMEDIATELY SAT herself down at the radio when they got back to the control center. “Capcom, please come in.”
Good idea, Maxim thought. If anyone knows anything, it’ll be the guys on Earth. He trusted this wasn’t some kind of simulation. If he had been kept away from Irina for this long, only to play lab rat for some psychologists in some underground base somewhere... That would make him furious. Hadn’t there been a provision in his contract that he’d found strange at the time? ‘Employment in the project does not constitute a guarantee that the signee will travel into space,’ or something like that, was how it had been worded.
“Capcom, please come in.”
Maxim was standing behind Yue, who appeared to be changing frequencies. Then she tried again. “Capcom, please come in. Gao Yue from moon base here. We have a few questions.”
“No answer?” Maxim asked and pointed to the headphones that Yue was wearing.
She took them off. “I’ll put it on speaker,” she said and pressed a button.
“Capcom, please come in.”
There was only the sound of static from the speaker. The Earth was not answering.
“Is that thing still there?” Maxim asked.
Yue brought up the image from the exterior camera onto the screen. She pointed the camera toward the east. The white disk was above the mountains now. On the screen, it looked like someone had punched a template out of the black sky. It didn’t appear to be a threat.
“Maybe Earth can’t get through,” Wayne said, having taken a place next to them.
“You mean you think that’s some kind of wall made out of shiny white material between us and Earth?”
“Well, that’s how it looks, boss. Do you have some other idea?”
Maxim was unsure. But his skepticism won out. “You’re the engineer, Wayne. It seems that a disk like that would be extremely heavy, and someone would’ve had to place it right exactly in our line of sight with the Earth.”
“Hmm.”
“Can you measure its dimensions exactly, Yue?” Maxim asked.
Yue enlarged the image and called up a digital ruler on the screen. “Hmm. The disk isn’t complete yet,” she said. Then she moved the current image to the side and opened the file system. Lightning quick, she scrolled through the stored photos. Maxim wasn’t able to keep up with her.
“There, that’s a match,” she said finally and opened an image. It looked exactly like what they saw in the sky right now, except the disk wasn’t white—it was blue. It was the Earth. Yue clicked on the current photo and then used a key combination to overlay the two images. The disk was exactly the same size and shape as the face of their home planet.
“That can’t be a coincidence,” Wayne said.
“‘Coincidence?’ I think you’re thinking in the wrong categories,” Maxim said. “A coincidence would be if a meteorite struck our greenhouse right after Ken had finished spreading out our sludge. A disk like that, hanging over us in the sky, is so ominous that it makes me think I’m in a dream, or there’s been a breakdown in the fundamental logic of the universe. Will someone pinch me, please?”
Wayne pinched his upper left arm. But of course, that kind of test didn’t mean anything. It could all still be a dream. There had even been a movie once where everything that people experienced was part of a simulation. What was it called? Whatever—their current situation reminded Maxim very much of it. What he was even more afraid of was that this wall might be real.
“Capcom, please come in.” Yue was trying again. Her patience reassured him in a strange way. “Capcom, please come in.”
“You’re very good at that,” Maxim said, and he meant it seriously. Maybe all they had to do was wait a little while longer, and whatever that strange phenomenon was would disappear all by itself.
“Maybe all we’ve got to do is wait a while for that thing to disappear on its own,” Wayne said.
Maxim laughed out loud. “I was just thinking almost those same words.”
“Capcom, please come in.”
    
“CAPCOM, PLEASE COME IN.”
Yue had been speaking into the microphone now for a half hour with a calm, steady voice. Maxim was again impressed by her patience. He would have long ago banged his fists against the microphone. The door opened behind him. He turned to see Kenjiro.
“Capcom, please come in,” Yue said.
No answer.
Kenjiro remained in place and looked first at Yue, then Wayne, and finally Maxim.
“Why all the doom and gloom? What’s wrong with all of you, and why isn’t Capcom answering?”
“You haven’t noticed?” Wayne asked.
“Noticed what?”
Wayne pointed to the computer, which had just decided to activate its screensaver.
“Nice, flying ducks,” Kenjiro said.
Yue snickered. Then she typed something. The ducks disappeared, and a picture of the lunar surface appeared again. She pointed to the white disk above the mountains. Ken came closer and studied the image. He looked at it so intensely that Maxim had the feeling that he was trying to absorb every detail.
“Hmm,” he said after about three minutes.
“Hmm?” Maxim asked, “that’s all you’ve got to say?”
“Hmm.” Ken scratched his chin. When he moved his fingers across his stubble, the noise was louder than the constant hum of the climate control system.
“Hmm?”
“Well, something’s happened to the Earth,” Kenjiro said, “that’s pretty clear.”
The Earth? Maxim was perplexed. Then he realized that all three of them had been concentrating on one interpretation of the situation to the extent they’d overlooked other possibilities, like one of those optical illusions where one person sees two facial profiles while someone else perceives a vase. Maybe what they were seeing wasn’t a disk positioned exactly between them and the Earth. Perhaps it was the Earth. It occurred to him that they could easily check if they could just change their perspective.
“We need to look at whatever that is from a different point of view,” he said. He purposely avoided the word ‘wall.’
“A different explanation for what we’re seeing?” Wayne asked.
“No, I mean it literally. If that is the Earth, like Ken believes, then we should be able to prove that from a different location, a different perspective.”
“We could drive a few kilometers north,” Kenjiro suggested.
“That would take a while,” Wayne said.
“We could contact the away team,” Yue suggested.
“But they’re outside the libration zone on the side facing away from the Earth. They wouldn’t be able to see the Earth at all from where they are,” Maxim said. Shouldn’t Yue have known that?
“I don’t want them to observe the Earth, I want them to contact ARES,” Yue said quietly. “The Mars Expedition crew would have a completely different point of view of the Earth than we do.”
Maxim uttered a silent apology to her in his mind. That was an excellent idea. If there was some kind of barrier in front of the Earth, the ARES should be able to see past it.
“Uh, why don’t we just call the ARES ourselves?” Wayne asked.
“For the next two days it can only be reached from the other side of the moon. Exactly where Jon and Atiya are right now.”
“Can you please try to reach the away team, Yue?”
“Yes, Commander, but they won’t be able to answer right now. Shortly after midnight, they should be back in our tower’s transmission area on the summit of Mons Malapert. When they activate the new laser link, we should be able to talk with them.”
“Well, then, I guess we’re going to need some patience.”





   



January 11, 2035 – Mars Ship ARES
“SO, HOW DO I LOOK?” Giordano asked.
Judith reached for his collar and straightened it. Then she opened the top button of his shirt. He pulled his jacket tight. “Presentable,” she said.
After three weeks on board, today was the first day he wasn’t wearing his favorite sweatsuit. The reason for this fashion change was because of television. Interstellar object 2I had become a big topic in the mass media. And since he was one of the scientists whose names appeared under the publication’s title, he was supposed to record an interview today. At least one, if not all, of the other authors would probably be jealous of him, but he couldn’t do anything about that. His celebrity status as one of the Mars astronauts had almost certainly influenced the network’s decision on whom to interview. His face would be shown that night on all of the most popular American news broadcasts.
The time delay in the transmission wouldn’t be a problem. The network was going to send him the questions in advance. As soon as he had them, he was supposed to answer them one after the other in front of the camera. Everything would then be edited together back on Earth. The viewers would think they were watching it all live from space.
“Just float there in place,” Judith said.
To make the image look as exotic as possible, he was supposed to position himself below the ceiling and float around a bit as he answered the questions.
“People love zero gravity,” the moderator had told them.
Judith would control the camera. She had received a list of detailed instructions also. They already had a TV camera on board, because they were supposed to film their egress from their lander onto Mars. The camera was a robotic model with four wheels. The plan was to first let the camera out of the airlock and onto the surface after their arrival, so that it could record the first step of a human onto the surface of a different planet for all eternity. Naturally, the honor was supposed to go to an American. ESA and CSA had been given no choice but to agree to that stipulation as junior partners in the expedition.
The robotic camera’s disadvantage was that it couldn’t initialize itself in the zero gravity inside the spaceship. It completely lost its orientation. It was just a software bug, but there wasn’t enough time to reprogram it. So, Judith would have to be the camerawoman.
“Should we do a test run?” she asked.
Giordano looked at the control panel. The moderator’s questions were supposed to have arrived five minutes ago. But that was typical. First, the broadcaster would make everyone stressed about being ready on time, and then something else would always come up to cause a delay. And he’d gone to the extra effort of putting on his suit! The shirt collar was scratching his neck. There was still nothing on the control panel indicating there was a new message.
“Let’s do a test,” he said.
“Float right in front of the life-support control unit,” Judith said. “I think the plots it displays on its screen will give the shot a nice, technical look.”
“But the newswoman didn’t want any distracting motion in the picture.”
“Do a few plot lines indicate motion?”
“I don’t know.”
“They wanted blinking lights,” Judith said. “Couldn’t that be considered motion too?”
“Maybe only if the lights were also changing their positions.”
“Let’s just try it with the life support. I think it’ll look good.”
“Okay.”
Giordano gave himself a push and floated upward. Then he anchored himself by putting one foot behind a bar. “Like this?”
“Just a second, there’s not good lighting on your face. I’m going to have to put a spotlight above the panel.”
Judith simply let go of the camera. With such expensive equipment, Giordano still had the reflex to catch them before they crashed to the ground. JR had already become better accustomed to zero gravity. She floated down to the compartment below the control panel, where they stored a battery-powered spotlight. Then she switched it on and left it floating above the panel.
“Better anchor that to something. Otherwise a draft of air might blow it to the side while you’re filming.”
“Good thinking, Giordi.”
Judith reached into her pants pocket, took out a rubber band, and attached the base of the spotlight to her seat’s backrest.
“That should work,” she said.
“Are the questions here yet?”
She leaned over the control panel. Then she shook her head. “Come on. I’ll film a couple of tests.”
She had probably long ago noticed how nervous he was. He’d only been on TV twice before, first when the expedition was announced, and then right before the launch. Judith had always done the talking in their appearances. That had been fine with him.
“Let’s see a big, exaggerated smile,” she said and pointed the camera at him.
He curled up his mouth as big as he could.
“No, I said smile, not snarl.”
He smiled at her comment.
“Yes, just like that. Mr. Bruno, how did you come up with the brilliant idea to point the ARES’s telescope at the interstellar object?”
He played along. “Ms. Rosenberg, that is an excellent question. I... I’ve always been interested in astronomy and... then I got this tip from Earth. Ah, this sounds stupid. I don’t know how to explain things.”
“No, Giordi. Just remember, the TV studio is going to edit your answers like crazy when they get them. They want to show their viewers a cool astronaut who’s talking exclusively to them. It’s not going to help their ratings to let you come across as some dumb or inarticulate doofus.”
“You mean even if I say total nonsense, they’ll arrange it all somehow to sound good?”
“You can bet your life on it. Of course, if it’s really bad, they might just simply choose not to air it. But try not to let it stress you out. NASA will be insisting on the coverage. Anyway, all our work here is at the cost of the American taxpayer.”
“The Europeans are paying for me.”
“Which amounts to the same thing. They’ll want it on TV in Europe too.”
“Have you been checking the control panel?”
“Yes. Don’t move from your spot. Your position and the lighting are perfect just like that. I’ll check on the messages.”
Giordano felt a grumbling in his belly. He always had digestive system problems when he had to do something he’d rather not be doing. But the internal grumbling seemed disproportionate to this silly interview. He had a sense—a literal ‘gut feeling’—that something was going on that none of them were even aware of yet.
“Sorry,” Judith reported, “the inbox is still empty.”
“Could you send them a message and ask how much longer?”
“I don’t think that’ll do any good, with the time delay and all. They’ll probably have sent the questions long before they answer my question.”
“The delay’s not really that long right now. Please ask them. I’ve got a funny feeling about something.”
“You think they’ve rescheduled the interview without telling us?”
“No, I can’t put it in words. I have this feeling like there’s more to this delay than just that they’re running late.”
“More? The channel’s broke?”
“Something bigger than that. But that doesn’t matter. Please just do me a favor and ask them?”
“Okay, I’ll send a quick message to Capcom and ask for confirmation.”
“Thanks. I’m sure Theresa will know if something is going on.”
Judith bent over the control panel. Everything looked completely normal, except that her feet weren’t touching the floor. Like a hummingbird, she hovered in front of the screen.
You see, Giordano told himself, everything’s fine. What’s wrong with me today? If the questions don’t get here soon, I’ll have to go to the bathroom again.
“Okay, done,” Judith said.
“Thank you.”
“Should we do another test run, maybe?”
“No. I think I’ll use the time to make another quick visit to the lavatory.”
“Then good luck, and I’ll see you soon. I’ll make a note of your position.”
    
NOWHERE WAS a lavatory as loud as on a spaceship in zero-gravity conditions. It had pumps to suction away your waste products. The ventilation system replaced the smell in the small space with supposedly fresh air that smelled like machine oil. And just now, his highly agitated gut added to the cacophony. François and Michael were lucky to be sleeping in their cabins just then.
Giordano pulled his pants back up, buttoned and zipped, and fastened his belt. Then he washed his hands, dried them, and left the lavatory. He had spent almost five minutes in there. Surely JR would have received an answer from Capcom Theresa in that time.
He returned to the control center with renewed courage. He would complete the short interview just fine. Judith was floating above the control panel and typing something. She’d been using the short break for her work. He cleared his throat. Visibly in shock, she turned around to look at him. All color had drained from her face. What was wrong?
“Did the questions finally arrive?”
“The questions?”
He could see in her face that she didn’t know what he was talking about.
“For the interview.”
Judith slapped her forehead. “Oh, that, of course. No, they haven’t come. We’ve got a problem.” She looked at him with a deep seriousness that filled him with fear.
“What?”
“Earth isn’t answering.”
“You mean Capcom’s come down sick or something?”
“No. Earth! It’s not answering. There are no signals from it at all. Not NASA, not ESA, not the Russians, not the Chinese. Earth has gone silent, completely. The last radio signal we received was two minutes ago. We haven’t received any signal from it since then.”
“But that’s impossible.”
“Yeah, that’s what I thought too. But that’s the way it is. No doubt about it.”
“Our antennas?”
“Functional.”
“The receivers?”
“Diagnostics show no faults at all.”
“Then the diagnostics module must be faulty.”
“And the rear camera too?”
Judith waved for him to come closer and pointed to a camera image. It showed the moon, which looked the same as usual, except considerably smaller than a week ago, and at a short distance from the moon, the Earth. It was also there. But it looked different. The oceans and the clouds and the entire face of the Earth were monochromatic, a uniform white color.
“A white disk, essentially a wall,” he said.
“Well, it’s not a defect of our camera.”
No, the true-to-life moon was the best proof of that. But what was it? This wall? Where was the Earth as they knew it?
“I ran a very quick spectrum analysis,” Judith said.
“Wow, you’re fast. I was only gone for five minutes!”
“It’s just a very rough analysis.”
“And?”
“It’s identical to a spectrum of light from the sun.”
“You mean the light that we’re seeing is being reflected one hundred percent?”
“That’s what it looks like. You’re the astronomer. You have any idea what’s going on?”
“You mean, could that be some natural phenomenon, Judith?”
“I’ll admit it might make me feel a little better.”
“Well, I’ve never heard of anything like this happening before. There used to be some crazy people who wanted to maybe try something similar, as a geoengineering experiment. They wanted to install some kind of shield around the Earth that could control the solar radiation. They wanted to use it to try to stop climate change.”
“But certainly, word would’ve gotten around if someone had actually built such a thing.”
“Of course. Plus, such a thing wouldn’t even be possible with current technology.”
“And yet, there it is—the shield,” Judith said.
“Something like that is impossible.”
“Didn’t you just say that the trajectory for the interstellar object had changed suddenly?”
That was true. Two impossible events within such a short amount of time made him doubt his sanity.
“Tell me, Judith, could we be part of some kind of psychological experiment?”
“You mean, like we never left Earth, and this whole Mars expedition is some kind of fake, like all the conspiracy theorists claim?”
“Maybe there’s a kernel of truth in their ideas.”
“Then tell me why the camera is still floating there where I left it.”
“Okay, then we’re in space, but in orbit. Or maybe we really are underway to Mars, but the administrators are subjecting us to one final test to see if we can handle the stress of the Mars landing. Judith, now would be the moment to tell me the truth. Otherwise you might soon see my head explode.”
Judith laughed, but it didn’t sound like a laugh of relief, but instead a laugh filled with doubt.
“It’d be nice if I could reveal the big secret to you now, but there’s nothing to reveal. If you don’t believe me, take a look through your own telescope,” she said.
That was a good idea, anyway. He’d already disassembled his telescope once to clean it. He was sure it was made only of optical elements. Whatever he saw through it was part of reality. Nobody could modify what he observed or show him something that wasn’t there, which he couldn’t say for sure with the image from the digital camera on the rear of the ship or the signals that the radio receiver supposedly received, or not. He needed to look through his telescope as soon as he could.
“Thanks for the idea,” he said, and floated downward into the workshop module.
He still had a bad feeling about something. It seemed to him as if he had just entered the first phase after an all-encompassing loss, and he hadn’t even realized its full scope yet. And this first phase consisted only of denial, not wanting to accept the loss at all.
    
THIS TIME he didn’t need to check any coordinates. He often liked to zoom in very closely on the Earth. It was a nice change from the blackness of space, a sparkling blue sapphire. It always looked a little different, and thus it was always unique in its own way.
That was history.
The telescope showed him what he didn’t want to see—a structureless, white disk. It was one of the brightest objects in the universe. Its albedo, the reflecting power of its surface, was perfect. But it no longer fit into the solar system at all. While every other celestial body had a face shaped by mountains, craters, and in some cases an atmosphere, the Earth now orbited the sun anonymously, hidden behind a veil. The cacophony of voices that it emitted had fallen silent. His eyes grew watery. They’d lost it. He didn’t know what had happened, but they’d just suffered an unbelievable loss.
Only then did he think of his son... his wife... and then his parents. They had been living behind the faceless disk. Maybe they were still living there. It was impossible to say. Had some unknown force replaced the Earth with this shiny marble? Then all of its inhabitants would have also disappeared with it. But perhaps the situation was more complicated than that. Life was seldom as simple as it looked at first glance. That gave him a little hope. Was what he saw there the new Earth? Maybe he could figure that out. Maybe.
He moved his eye from the telescope and stood up. Then he turned around, opened a compartment in the shelves on the wall to the right of him, and looked for the camera. It had to be here somewhere. He needed it to be able to take near-exact photographs. There it was!
He removed the camera’s lens cover and let it hang by its thin cord, mounted the unit on the telescope, switched the camera on, and folded its screen upward. There was the white, shining marble again. He adjusted the optics so that whatever was left of the Earth filled the field of view. Just a minute. He still had to switch to RAW format output so that the camera’s electronics didn’t process the image. He’d decided to let the computer handle that.
Click.
Click.
Click.
Then he swung the telescope toward the moon. Its face was seldom reassuring to him—it wasn’t the same face that he knew from his childhood, because from here he saw the side facing away from the Earth, but at least its coloring was still very familiar.
Click.
Click.
Click.
That should be enough. He unscrewed the camera and floated back to the control center.
    
“WHY DIDN’T you wake me right away?” Michael yelled. The American waved his hands around excitedly. It looked like he was about to let loose on Judith.
“I woke you up, just like François.”
“But not right away, JR, not right away! I’m second in command, and I have a right to know what’s going on around here!”
Michael pushed off from the floor with one foot, floated across the room, and stopped above their commander. Judith sighed loudly. She was sorry. Giordano was also guilty of not thinking to go and get their two colleagues from their capsules.
“I’ve got something here for you all,” he said.
Maybe Michael would calm down if he felt included now. François came floating closer very slowly. Giordi could tell by looking at him that he’d been crying. No. He was still crying. Hadn’t he said once that he’d met the love of his life during training?
Michael forced himself between them. “Make room, crybaby,” he said.
“Mike, you’re an asshole,” Giordano said and turned away from him. From the corner of his eye, he noticed Michael extend his middle finger downward—upward from Michael’s vantage point. He needed to use the computer in front of Judith’s command seat. “May I?” he asked.
She nodded and floated to the side. He placed the camera into a recess next to the screen, activating a wireless transfer of the data stored in the camera’s memory. Giordano sat down in the commander’s seat and called up the scientific calculator. How large would the Earth’s disk be from their current position at the telescope’s magnification? He calculated the values and then, for comparison, also the values for the moon. Then he brought up the first of the three moon photos in the image processing program. The calculation was amazingly precise. The diameter of the moon appeared on his images just six kilometers larger than in reality. Now it was the Earth’s turn. The single-color disk displayed on the screen looked unreal, as if someone was trying to play a mean joke on them.
“I can’t believe that thing is the Earth,” Michael said quietly.
He had calmed down again. Would he stay that way? Giordano overlaid a circle with the converted, actual diameter of the Earth over the image. The circle was smaller than the white disk. Giordano breathed in and out. His heart was beating so hard that he was sure everyone else could hear it. “It looks like someone put a shell around the Earth,” he explained. “Its diameter is 240 kilometers larger than the Earth’s diameter.”
“And there’s no chance there’s a mistake somewhere?” Judith asked.
“No, it’s definitely outside the margin of error. What you’re all looking at is an optical photograph of this shell, digitized in a camera that I brought from Earth myself. If that is supposed to be a simulation, then the entire universe is in there.”
“Then we’re all going to die,” François said quietly, but very clearly.
The loudest sound in the control center was the noise of the life-support system.
    
“YOU ALL HAVE GOT to stop this moping. It’s starting to get me down,” Michael said after a while.
Did he really not have any loved ones on Earth, no one who meant anything to him? Maybe there were advantages to being Michael. The person who was most important to him was always with him. Or was he being unfair? He mustn’t become bitter. It was far too early to fall into despair. They had no idea what was happening on Earth, but there had been no measurable energy bursts associated with the shell’s appearance. Apparently it just appeared in the sky. His family would now be living in the deepest darkness, that is, if they were still alive. He hoped they were, at least.
“I think there’s a great deal to be sad about,” François said. “Just think of your family down there. Without light from the sun, the Earth will become uninhabitable. It’ll grow cold. The plants will die, then the animals, and finally, the people.”
“Yes and no,” Judith said. “I measured the spectrum. It’s consistent with a pure reflection spectrum. The shell is not emitting any of its own radiation. Without the sun, it’d be completely black in all frequencies. That also means that the Earth is not losing any energy. It won’t grow colder. It’ll start warming up if they continue burning fossil fuels inside that thing. With the sun removed as the energy source for weather, the global temperatures will start evening out over time. It’ll be about eight degrees at both the poles and the equator. The poles will melt, air circulation will weaken. Yes, all the plants will die. Creatures that use other forms of energy will survive. Humans can adapt.”
“Ah, I think that’s putting a rosy outlook on it,” Giordano said. “Wouldn’t fungi become the new dominant lifeform?”
“Sounds almost romantic the way you tell it, Judith,” François said. “But there’d be huge changes, and there’s always violence with huge changes. The means of existence for billions of people would disappear within a year. Supplies could never be built up fast enough or compensate for such a quick change. Humans don’t easily accept that sort of thing. There’d be those who would deny anything was even happening and would incite violence and revolutions. At least half of all humans would probably die.”
“Three-quarters,” Judith said without emotion. “Three-quarters would be more realistic.”
“Come on, what happened to all the happy optimists I knew before?” Michael asked.
Is he somehow happy about what has happened? Giordano couldn’t imagine that being true. He couldn’t be that selfish.
“We’ve got every reason to be happy,” Michael said. “Just think about it. We’re sitting in a covered wagon full of provisions and equipment on a trail out west into a new, unknown world. Mars is ours. We have orders to prepare for a settlement, to set up an outpost. Now we’ll be the first settlers ourselves. Do you think the pioneers way back when could’ve had any idea that California or Oregon or Washington would later become some of the most important states in the whole USA?”
Michael was nuts. Did he really think they could just leave the Earth to its fate? Just stubbornly continue to follow the plan? And not only that, but to expand it into some grandiose mission? And how was it even supposed to work at all? Should they impregnate Judith once a year, always taking turns in order to best broaden the future gene pool for their descendants? Judith, the new Eve, together with her three Adams as the ancestors of the new humanity? The concept was so absurd that Giordano had to laugh out loud.
“What’s so funny?” Michael asked.
“The four of us as the origin for a new humanity? Please. Three men, all white and considerably over 30, and one woman.”
“So? Adam and Eve were only two.”
“That’s a myth... a story.”
“Which wasn’t that far from reality, don’t you think?” François said. “Don’t all maternal DNA lines originate from a single woman who lived 100,000 years ago in Africa?”
“The mitochondrial Eve,” Michael said. “That is the current scientific theory, yes. But it doesn’t mean that there was only one woman on the entire Earth at that time. It’s just that none of the lines of descendants of the others survived.”
“You’re contradicting yourself there,” Giordano said.
“There’s no contradiction. The four of us could establish a genetically stable population. Of course, we’d have to forget all of the concepts of morality we’ve learned. But wouldn’t it be worth it when it comes to humankind’s survival? We’ve got a responsibility. We can’t do anything about this shell-like thing, whatever it is. But we can do our part to ensure that humankind survives on Mars.”
“You’re completely crazy,” Giordano said. “Don’t you think JR might want a say in this? Your second-in-command wants to marry you off to the rest of us.”
Judith shook her head.
“Maybe Mike isn’t so crazy,” François said. “He’s only being logical. Think about it without emotion, without ideological blinders. Someone or something has placed an impenetrable shell around the Earth. This isn’t some cheap trick. To do that, you’d need capabilities that are far beyond our own. We’d have no chance against such a barrier—that must be clear to everyone. But we do have resources—this colony ship and ourselves. It’s only logical that we’d use our resources as best we can.”
Michael floated down and put a hand on François’s shoulder. He was probably surprised to find an ally in the Canadian.
“But we haven’t even checked if we can penetrate that thing,” Giordano said. “François, you’ve told me about your girlfriend. The language teacher, who taught us all Russian? She had steely-blue eyes and long, blond hair. You said you fell in love with her. Do you really want to abandon her now?”
The Canadian turned around and wiped his upper arm across his face. He didn’t answer.
“Mike, don’t you have any friends or relatives back on Earth?”
Michael shrugged his shoulders. “Sure, but how will it help them for us to start some meaningless experiments? They’ve got the government back there, NASA, the military, everyone’s going to use all their capabilities to try to break through that shell. And we should do what we can, too. Nobody else has the ability to ensure the survival of humanity on a different planet.”
“Judith? What do you say?” Giordano asked. “You’re our captain.”
She just looked at him with her eyes wide open. In this crucial situation, she was refusing to lead. It made him angry. Maybe Michael really should have been given the commander’s position. Giordano banged his fist on the computer, got up, and left the room.





   



January 12, 2035 – Moon Base Unity
“YOU SEE the blinking light on Malapert?” Atiya asked.
Jonathan nodded.
“You’ve got to align the crosshairs with that, exactly.”
“How exactly? The light is smaller than the lines in the display.”
“As closely as you can. But don’t worry too much—as long as you are genuinely close, the link is self-adjusting.”
“Understood. Okay, got it.”
“Hold it there. I’ll tighten the screws.”
Jonathan stood up but continued to hold the metal structure. He yawned. It had to be long after midnight.
Atiya knelt on the ground and tightened a few screws on a rotating joint. Then she stood up. “You can let it go.”
The laser link on the Shackleton crater’s ridge was now aligned as close as he could make it with its counterpart on Malapert’s summit. They were still powering it via a cable from the rover’s battery, but soon it would be supplied with energy from the solar panels on Mons Malapert.
“I’m starting the fine adjustment sequence,” Atiya said and pressed a button.
The device, which looked like a large telescope, was now sending a laser beam to a mirror on its counterpart. Then the device measured how much of the beam was reflected and oriented the transceiver to maximize the reflection. None of the process was visible, because the moon had no atmosphere to scatter the laser beam.
“Done,” Atiya said.
That was fast, he thought.
“I’ll start the transmission.”
She pressed a different button. A control pulse was sent at the speed of light to Mons Malapert, and the laser link there started to divert energy from the solar panels and send it to the new link. Here, the concentrated light was converted into electrical current and fed via a cable to the Far Side Telescope in the crater. The radio repeater integrated into the laser link was also supplied with power. Finally, they could contact Base again. Sometime in the future they wanted to provide the whole surface of the moon with power and communications like this.
“Are we done here, then? I’m dog-tired,” Jonathan said.
The next part of the plan was to spend the night in the shelter on Mons Malapert.
“Almost. We’ve got to test the repeater.”
“Okay.”
“Away team to Base, do you copy?”
“Atiya, finally,” he heard Yue’s voice in his helmet. “We’ve all been anxious to hear from you.”
“What’s going on? I thought the others would’ve long gone to sleep.”
“Something’s happened to the Earth. We can’t explain it ourselves.”
“What is it? A new war? A hurricane? Species extinction?” Atiya asked.
“Maybe all at the same time. Earth has gone quiet, and all we can see in its place is a large, white wall.”
Atiya gave a fake laugh. “That’s a good one, Yue, but I’ve got no patience for jokes this late after midnight.”
“Sorry, but it’s not a joke. You’ll see when you get to Mons Malapert.”
“Then let’s talk again in a few hours. You’ll understand we’ve got to see this with our own eyes.”
Atiya was right. Yue would be the one to play a prank on them. Atiya should’ve had Maxim get on the com. The commander wouldn’t have told them any nonsense.
“No, please wait,” Yue said. “We need your help.”
Atiya moaned. “I don’t believe what you just told us.”
“Maxim here. You’ve got to trust us. Yue is telling you the truth. And we need your help.”
Crap. If Maxim was confirming the story, then they really did have a problem. If they couldn’t contact Earth anymore, they would starve in six to eight weeks. They had to re-establish the connection. And what about his family? He’d reserved radio time with them for the day after tomorrow. This supposed wall would have to be gone by then.
“Okay, understood,” Atiya said. “What do we need to do?”
“You’ve got to contact the ARES. We won’t be able to reach it until the day after tomorrow.”
“By helmet radio? The ship is much too far away for that.”
“No. You’ll find a radio dish right next to the FST.” Yue had taken over the microphone again. “That’s the prototype for the large radio telescope that’s supposed to be installed in Shackleton crater. You can use it not just to receive but also to transmit. With its power, you can definitely reach the ARES.”
“Couldn’t you do it by remote control?”
“The dish isn’t in the network. Someone’s got to go there and connect it to the data port.”
“That’s where we come in. And what are we supposed to tell them?”
“They need to look at the Earth and tell us exactly what they see.”
“That sounds very cryptic.”
“I think they’ll understand the request.”
“Okay, understood, Yue, we’re on our way.”
    
“WE’RE THERE.”
Jonathan almost fell off the rover as Atiya stood up. He must’ve fallen asleep in the back seat. At first, he had driven, but halfway through the drive, they’d switched positions. The rover was standing in front of the hill that always reminded him of a pimple. He didn’t see the dish of the radio receiver anywhere.
“Do you have any idea where it is?” Atiya asked.
“Wait here.”
He walked around the FST. There wasn’t a radio telescope anywhere, not even a small one. He was sure he would’ve noticed one during his last visit too. Maybe it had been set up somewhere farther away? He walked a larger circumference. He came across a small crater and shined a light inside. Inside the crater was an upwardly curved metal dish.
“I think I’ve found it,” he called, climbing into the crater and pulling out the dish. It had to weigh at least 150 kilograms. It was a good thing that the moon made transporting things easier.
Atiya appeared.
“That’s not where a radio telescope was supposed to be,” she said.
“No. Someone from the set-up team must’ve hauled it over there,” Jonathan said, grinding his teeth.
“Must’ve been before our time.”
“Probably when the big version was pushed back to the twelfth of never.”
“They could’ve at least noted that in the plans.”
“Yeah, woulda, coulda, shoulda.”
“And now?”
“We’ll have to improvise. Well, you will. I’m just the doctor here.”
“Thanks a lot.”
Atiya walked around the dish once.
“Away team to Base, I’m sending you a photo. Can you make anything of it?”
“Just a minute,” Yue said.
“Kenjiro here. It looks like someone stopped right in the middle of setting it up and just left everything else off. Can you hold the camera in the middle of the dish?”
“Okay.”
“Ah, I can see it now. The system looks basically completely preassembled. It’s only missing a base.”
“Is there anything around here that looks like a base for the dish, Jon?”
Jonathan looked around.
“No, nothing.”
“Maybe it was never delivered,” Atiya said.
“That’d fit the chaos that seems to be the defining characteristic of how this moon base’s organization operates,” Kenjiro said.
“What now, Ken? Can we use Jon as a base?”
“No. He’d have to align the dish exactly with the target and then hold it there in place during your conversation. It’s too heavy for that.”
“Then what do we need for a base?” she asked.
“Some kind of stable ball-hitch joint,” Kenjiro explained.
“You were just tightening screws in a joint like that,” said Jonathan. “For the laser link.”
“That’s true,” Atiya said. “Could we use the laser link’s joint?”
“Yeah, probably, those things are fairly standardized. They didn’t want to have to haul too many different spare parts here.”
“So, we’re supposed to drag the dish to the crater’s ridge now?” Jonathan asked.
“That’d be great,” Kenjiro said. “It’s good you guys took the cargo rover. And at least the ridge is also on your way back to base.”
    
“32.8 DEGREES,” Jonathan said.
“That’s perfect. Now I’ll tighten the nut,” Atiya said.
Yue had calculated the ARES’s current position for them so that they could align the dish perfectly. Nevertheless, it had been a difficult and cumbersome piece of work.
“Do you have the connector cable?” he asked.
“Yes. I’ll connect it... and... it fits.”
“Be careful. Whatever you say from now on, the whole universe will hear you.”
“You’re exaggerating, Jon. The radio transmission is pointed toward the ARES. Otherwise, the modest power of our rover’s motor would never be enough.”
“Understood. I’m just the doctor here. At least I’m very familiar with ball joints.”
He was making jokes, even after what Yue had told them before—that the Earth had gone silent. He wasn’t feeling the loss yet. Maybe it was because he was tired, or perhaps it was because his colleagues jerked him around from job to job.
“I’m going to contact the ARES now,” Atiya said.
“Don’t be disappointed if they don’t answer right away,” Yue warned.
“I know, the signal propagation time.”
“Just start already,” Jonathan said, “I want to get to bed.”
“Moon Base Unity here, calling ARES. Please come in.”





   



January 12, 2035 – Mars Ship ARES
THE NOISE STARTLED GIORDANO. An alarm was sounding throughout the ship. What was happening now? Had the Earth disappeared completely? Or had it returned? The signal only told him one thing—he had to get to the command center as quickly as possible.
Giordano sat up, causing the light to switch on automatically. His sweatpants were lying next to him, and he pulled them on. Then he lifted one arm and sniffed his armpit. Not too bad. The alarm continued. He didn’t have time to look through his clothes closet.
He reached up and opened the flap. The first step was always the hardest. He pulled himself up to the lowermost step. His capsule, which reminded him of an oversized coffin, was being flung around the central axis of the ARES at six revolutions per minute—just like the other three capsules were. The centrifugal force imparted the feeling of gravity.
The next step. For the first five, he had to climb only using his arms. After that he could use his legs as well. There were only 21 steps to the central area. The corridor was a tight fit, but he had gotten used to it. The first few days he had hurried through it so that his claustrophobia wouldn’t be triggered. Humans could get used to anything, maybe even to a lost Earth.
    
GIORDANO WAS the last one to reach the command center. Michael and François looked at him. “Good morning,” he said.
“Good morning to you, too,” Judith said. She didn’t look as unsettled as she had yesterday. It almost seemed as if what she was about to tell them had helped to restore her composure.
“So, why’d you wake me up?” Michael asked. His voice came out somewhat higher than usual. He always spoke that way when he was stressed or itching for a fight.
“I woke up Giordi, too,” she said. “And François had his exercises interrupted. Thank you all for coming.”
“With that alarm going, we didn’t have any choice,” Michael said.
“I just had a radio conversation.”
“With Earth? They’re answering again?” François asked. His face was practically beaming.
“No, with the moon,” Judith said.
Of course! Giordano realized. The moon base! How many people were stationed there now? Four? Six?
“Did they ask us for help?” Michael asked.
“Yes. They wanted to know what the Earth looked like to us. I told them that we saw some kind of shell around the Earth.”
“Did that shock them?”
“They were surprisingly calm. They had first thought that the phenomenon was some kind of wall in front of the Earth. But that had seemed just as unlikely to them as a shell did to us.”
“Well, great, then. Everything’s settled. You didn’t have to wake us up to tell us that,” Michael said.
But Mr. Second-in-Command was wrong. Giordano thought he knew what Judith had in mind. That had to be where her renewed strength had come from.
“I’ve decided that we’re going to turn around,” she said.
“What?” Michael seemed to move into an attack stance. “You can’t just decide something like that.”
“I’m your commander. And I have no other choice.”
“Did they ask you to do this?”
“No, Mike. I asked about their supplies. Everyone knows that the moon base has been scaled back due to lack of funds—funds diverted to our expedition. They are a long time from being self-sufficient. And we have enough supplies on board for two years!”
“Won’t it take too long if we turn around?” Giordano asked.
“That’s a good question,” Judith said. “If we were already on the transfer part of our trajectory, we’d need about a year and a half for the return trip. But the final thrust hasn’t happened yet. Right now, strictly speaking, we’re on an extremely elliptical Earth orbit. If we brake instead of accelerating, we could also reduce our orbit to a trajectory that intercepts the moon.”
“Doesn’t matter. I’m still against it,” Michael said. “We’d be endangering the future of humankind. Only Mars can offer us a new home.”
“We have no other choice. The law demands that we go to their aid. It appears that we can’t help the people on Earth, but these six astronauts on the moon, them we can help. Otherwise we could be found guilty of failing to assist people in danger.”
“That’s nonsense. Who is there now to put us in front of a court? There’s no jurisdiction anymore. There are no laws anymore. Our own decisions are the only ones that count.”
“You’re right, Mike,” François said.
Whoa, thought Giordano. What the heck?
“You’re right, Mike,” François repeated. “Maybe there aren’t any laws anymore. But there are still morals and decency and integrity. A humanity that would ignore its own kind and let them die would not be something worth saving.”
“Yes, I agree,” Giordano said.
“Oh, I knew that we’d get to a majority decision,” Judith said. “But as an offering for you, Mike, the moon base is currently able to produce rocket fuel. We could fly back to the moon, pick up the six astronauts and some of their equipment, and then restart our trip to Mars. Three women and seven men would produce much more potential for the gene pool, if everyone wants to follow your idea. The moon crew also has a considerably more international composition than our team.”
“Why do I have the feeling that you’re suggesting that just to shut me up?” Michael asked. “But I have to admit your arguments are appealing. It would actually make a lot more sense to establish a new humanity from ten individuals instead of just four. And ARES shouldn’t have any problem diverting to a moon orbit. I’ve got no idea how we’ll manage to refuel, but I’ll leave that to the rest of you. I’m just a surgeon.”
“The central unit is a standalone module with a separate propulsion system,” Giordano said. “We can detach it, land on the moon, and refuel it there.”
“Okay. Under these conditions, I will agree to the plan. I assume the ten of us will decide on our ultimate objective, with a simple majority deciding the winner?”
“That’s not important right now,” Judith said. “We can discuss it later. Right now, the moon crew only knows about our observations of the Earth. I haven’t told them yet that we’re coming to help them.”
“Even though you’d already made your decision?” Michael asked.
“True. I was assuming they’d have no objections to us coming to restock their provisions.”





   



January 13, 2035 – Moon Base Unity
“I’VE COMPLETED MY INVENTORY,” Yue said. “The results are—what shall I say?—unsettling. We have enough food for four weeks. If we halve the rations, we can stretch it to eight. And if we drop to a third of our regular calorie intake—”
“We can go twelve weeks, and at a quarter 16 weeks,” Wayne interrupted as he stood up. “Even I can do the math.”
Yue glared at him, unblinking.
“Wayne, sit down,” Maxim said.
Wayne remained standing.
“Now,” Maxim said sharply.
Wayne sat down in a very slow, deliberate, and confrontational way.
“I think we’re all a little on edge right now,” Maxim said. “But we can’t let that impact our working together as a team. As best we know right now, the promised transport ships will not be coming from Earth. So, we’ve got to reassess our options.”
“Thank you,” Yue said. “And to continue my statement from before, if we drop to a third of our regular calories, our work performance will decrease significantly.”
“When would it become harmful or dangerous to our health or lives?” Maxim asked.
“Every human body reacts differently, and some have more reserves than others,” Jonathan said as he looked down at his stomach that bulged slightly outward. He was one of those with more reserves.
“I’d say that it might become critical in twelve weeks,” Yue said. “Assuming we distribute the available food not strictly according to calories, but according to need.”
“All for one and one for all,” Maxim said.
“I guess you could express it that way.”
“Shouldn’t the greenhouse start delivering the first crops in four months?” Jonathan asked.
“That’s the plan,” Maxim said. “But the area isn’t big enough to feed all of us.”
“No?”
“The moon base could be self-sufficient if we had four greenhouses of that size. But building the first took three months. We’d run out of power by the third greenhouse at the latest. So, we’d have to expand our solar power plant before starting the fourth, but we don’t have any more solar cells for that. So, we’re not going to be able to rely on growing our own food.”
“Are there any alternatives?” Jonathan asked.
“What about mushrooms or algae?” Kenjiro asked. “Both are used as biomass in Japan. We’d only need to dig a tunnel under the surface. But we’d still need heating and an atmosphere. Maybe we could grow algae in the drinking water tanks.”
“We’ll need to study that. You willing to do that, Ken?”
“Yes, Commander.”
“What about our drinking water?” Maxim asked.
“Since our fuel cells are water-based, we’ve got no problem there. Supplies in the crater will last maybe 500 years.”
“Thanks, Yue.”
At least there was one problem they didn’t have to worry about. Two issues, in fact, as they could also split the water molecules to obtain oxygen for breathing.
“All this is just dicking around while we ignore the real problem,” Wayne said.
“What do you mean?”
“Just what I said, Max, you know me. It seems to me that all this is just trying to delay our death as long as possible. I think we’d do much better trying to figure out how to solve the big problem.”
“The shell around the Earth?” Atiya asked. “Now just follow my thinking—”
“I’ll think for myself, thank you very much,” Wayne interrupted.
“Okay... well, this technology is so far ahead of us that I can’t even imagine how we’d begin to do anything against it.”
“A nuclear bomb always helps against anything,” Wayne said.
“We don’t have any nuclear weapons here, unfortunately,” Maxim said. “Don’t you remember the treaty against the militarization of space?”
“Then we’ll just have to build one ourselves. I’m sure there’s plenty of fissile material around here.”
“And I’m sure that our military or yours will test that option from the inside of the shell. Maybe they’ve even already tried it. But I don’t see any hole.”
Jonathan imagined an intercontinental rocket impacting the barrier and igniting a nuclear weapon. The fallout from an altitude of 120 kilometers would contaminate large swaths of the Earth. He hoped there were some reasonable heads down there who, if they decided to try it, would try it only once.
“There must be some countermeasure, some weakness we can exploit,” Wayne said. “There’s always something.”
“Always? How many times has the Earth been encased by an extraterrestrial shell before?” Jonathan asked. Wayne was starting to get on his nerves.
“It’s true. We shouldn’t completely forget about the shell,” Kenjiro said. “We need to find out what it’s made of. Maybe that could even tell us about its purpose. Why would somebody—or something—that we didn’t know anything about before, want to put our whole planet inside a thing like that? It must’ve required a tremendous amount of energy. Nobody would do that just for fun.”
“It’s very clearly an attack,” Wayne said. “Maybe the shell is right now sucking all the life energy from the people.”
“You’ve watched too many bad movies,” Maxim said.
“The shell is giving off no radiation whatsoever. We see it only because it has perfect reflective properties,” Kenjiro said.
“Okay, then it’s absorbing and storing the life energy, and when it’s full, it’ll transport it back to its lords and masters,” Wayne said.
“Or maybe ladies and masters,” Atiya said. “We don’t want to discriminate against anyone.”
“They could be dogs for all I care,” Wayne grumbled.
“I agree with Wayne that we can assume a hostile, malicious intent,” Ken said. “Whoever sent this shell to us has probably been watching us for a long time. So, they must’ve known how very dependent we are on solar energy.”
“Sounds right,” Maxim said.
    
SOMETHING STARTED MAKING A RINGING NOISE. The old-fashioned telephone sound coming from Yue’s terminal made Jonathan smile. He hadn’t known she was this nostalgic.
Yue started to blush, swiveled her chair to look at her screen, and pressed a button. Then she sat bolt upright. “It’s a message from the ARES,” she said.
Her excitement was contagious. Atiya and Kenjiro jumped up, and Jonathan grabbed onto his chair tightly. Please be good news. We could all use some good news right about now, he thought.
Yue’s eyes moved quickly from left to right.
“Well, come on, read it to us,” Wayne said.
“Looks like they’re turning around and coming to us. They also attached a list of their supplies. The Mars expedition was planned to be two years long, and they were also given a six-month buffer. That means ten people could survive on that for at least a year.”
“Thanks, Yue,” Maxim said. “That might be enough time for us to build more greenhouses and get them up and running too.”
“They also wrote that they’re considering continuing the Mars mission and bringing us along too.”
“That... that’s not going to work,” Ken said. “I promised my daughter that I’d be home again before it’s time for her to start school.”
Jonathan froze. Making such a decision would mean giving up on the Earth, and with it, all the people whom he loved. He wasn’t ready to do that. Would he ever be prepared to do that?
“It’s the best thing we could do,” Wayne said. “That world down there. Nothing’s going to survive.”
“We’ll make that decision when the time comes,” Maxim said. “Right now, we have to concentrate on surviving until the ARES arrives. Did they say how long they’ll need to get here?”
“Yes. It depends on a corrected mission plan, of course. If everything goes smoothly, they’ll reach lunar orbit in six weeks.”
“Understood. You all know what that means,” Maxim said.
“Starting from now, half the calories for everyone,” Yue said.
Jonathan looked down at his stomach. Every gram of fat tissue would provide him with seven calories. It had just become a good thing that he’d been neglecting his exercising in recent weeks.
    
“ONE MORE THING,” Yue said. “I’ve had an idea on how we might be able to find out if there are still people under the shell. Knowing that would be very important for our survival strategy.”
“Survival? Didn’t you just say that we were all going to run out of food in sixteen weeks?”
“Be quiet, Wayne,” Atiya scolded. “What’s your idea?”
“Obviously, the moon hasn’t changed its orbit around the Earth. So at least something is getting through the shell—the planet’s gravitational force, or gravity in general. Fortunately, we’ve had the ability for a few years now to detect gravity pulses with a gravitational wave detector.”
“Aren’t they all on Earth?” Wayne asked.
“No. One of them is in space, at the Lagrange point. It’s called LISA.”
“What are the arguments against using it?” Maxim asked.
“We’d have to physically go to it first. Do we have a spaceship I can use?”
“Unfortunately, no. But maybe the ARES could do it,” Atiya said.
“First we have to hope that it can get here quick enough, so we don’t starve,” Maxim said.





   



January 14, 2035 – Mars Ship ARES
O
MAN! Take heed!
What says the deep midnight?
“I slept, I slept—,
from a deep dream have I awoken:—
the world is deep,
and deeper than the day has thought.”
AN ALTO VOICE resounded through his cabin. Originally written down by the philosopher Friedrich Nietzsche, the words sounded as if they were emerging out of nothing. It was the fourth movement of Gustav Mahler’s Third Symphony in D-minor. Michael felt almost as if he were addicted to it. In the symphony, the Austrian unveiled his own cosmology musically. What else would be a better fit for the pioneering journey they were currently undertaking? It had to be a sign that, out of all people, he was one of the four who would survive the great annihilation.
He had brought along almost all the musical classics—Mahler, Wagner, Schumann, and hundreds of other composers. Each of their works would survive. How would it feel to play them on Mars for the first time? Would Mahler fit just as well to the rocky red plains as to the endlessness of space?
DEEP IS ITS PAIN—,
joy—deeper still than heartache.
Pain says: Pass away!
YES, the world was waning, as Nietzsche had foreseen in ‘Thus Spoke Zarathustra.’ Mahler had selected the text for his cosmology perfectly. Michael had thought it through thoroughly. Without sunlight, the plants would die, then the animals, and finally, most of the people. Would they have deserved that? It was a moot question. Maybe they had been in the way of a higher power. But they, themselves, were free, and everything pointed to that being intentional also.
Whoever could have placed a shell around the Earth could have certainly also annihilated the tiny seed that was currently making its way toward Mars. That hadn’t happened. So, it appeared that they had also been selected somehow in a way his monkey brain could not comprehend.
And JR wanted to risk all that, or just simply throw it all away?
He shouldn’t have agreed—ten people instead of a group of four. That was, of course, a strong argument. But ten people... that also meant eleven opinions and twelve ideas on how to shape their future. Their job was clear to him—make Mars inhabitable and spread themselves across the Red Planet. Be fruitful and multiply. What if the six moon inhabitants want to stay there, as close as possible to their families and friends they think are still on Earth under the shell?
Hope can be unbelievably resilient, even in the face of all reality, and with the resources from the ARES, they could sustain these false hopes and themselves on the moon for decades. But building a new civilization on the moon was impossible, because it was much too light for any form of atmosphere. Only Mars offered any kind of chance for that. Michael wasn’t afraid of work. He knew it would be difficult there too. But Luna would always be just a companion to Terra, an appendage.
A children’s choir started singing, imitating bells. The fifth movement had begun. The voices of women sang an ancient children’s song.
THE HEAVENLY JOY is a blessed city,
The heavenly joy, now unceasingly.
YES, the heavenly joy, it will be a city on Mars. Thank you, Gustav Mahler. You’ve shown me the way once more. I’ve got to do something.
    
WHEN MICHAEL STARTED HIS SHIFT, his three colleagues were also sitting in the command center. That was unusual. Their shift schedule sometimes meant that they didn’t see each other for weeks. Had they been meeting without him for some reason?
“Good morning, Mike,” JR said.
“Good morning. Why wasn’t I told about this gathering?” he asked with an annoyed undertone in his voice.
“Your shift was scheduled to begin now,” JR said. “So, I didn’t think it was necessary.”
Not necessary. Aha! Am I not even worth the effort of trying to come up with a better excuse? “So, what’s this about? New problems?” he asked.
“Just an addition. Unity sent us a very interesting proposal,” the captain explained.
“We’re not even there yet,” he said.
It was definitely a mistake that he’d agreed to this plan. We give them an inch and they take a whole mile, he thought. They were probably already planning on how they could use the ARES for their own purposes.
“It’s about LISA,” JR said.
“The gravitational wave detector?”
“Yes, Giordi.”
“But that hasn’t even been finished yet!”
“It’s not missing much. If we’re able to make it operational, we might be able to use it to communicate with Earth. It appears that gravitational waves can pass through the shell without a problem.”
“That’s a brilliant idea,” Giordano said.
It’s a terrible idea. We’d have to work for months, only to discover at the end that there’s nobody alive down there anymore. Meanwhile, we’d consume valuable resources that we wouldn’t then be able to use to build a new civilization on Mars.
“I’m against it,” he said. “We should get the Unity crew on board, refuel, and continue our trip to Mars as quickly as possible. Anything else just endangers our survival and has no identifiable purpose. And even if we do hear something from the people down there, it’s not going to make a difference, or help anything at all. Or do you seriously believe we can somehow punch a hole in that shell?”
“I’m for it,” Giordano said. “I believe humankind will be able to survive, even during an eternal night. Sure, billions will die. But it’d mean a whole lot to me to know that there was still someone alive down there. It makes a difference to know if there are only ten of us or ten million.”
The Italian has no idea, Michael thought. He probably just wants to know whether his family is still alive or not. As if that makes any difference! The shell was impregnable. It didn’t matter whether the people inside it lived or died. They no longer factored into the universe—it was as if they had crossed the event horizon of a black hole.
“I think we owe it to them,” François said. “Who knows... maybe millions of people are down there trying, right now, to come up with some idea on how they can free themselves from this shell. All it takes is one person to have some ingenious idea. And then, what if they need our help? I don’t think we should continue on to Mars until we’ve exhausted all those possibilities.”
Michael moaned. So much stupidity in one place! If only he had been made captain. He should really have shown some restraint during training. But he hadn’t learned until the end that NASA’s selection process placed more value on humility than competency. And when you’re trying to show your competency, you won’t get very far by being humble. JR had played it very cleverly, and now she was calling the shots.
But that didn’t mean that he’d have to accept all of her decisions. Even the most coherent decision can’t stand up to the facts. So, he only needed to create the proper set of facts, and everything else would fall in line as he envisioned.
He yawned on purpose.
“Excuse me, fellas, these meaningless discussions are making me tired. I can see that I’m outvoted, so I guess we’ll be flying to the moon. If you’ll allow me, I’d like to get to my work.”
“I’ll initiate the braking phase in three hours, then,” Judith said. “We’ll need to make several corrections before we enter a lunar orbit. Current estimates say it’ll take six weeks.”
    
MICHAEL HAD LAID out various tools in front of him. They were sorted by size. Monkey wrenches, screwdrivers, rubber mallet, and pipe wrenches, among other things, floated peacefully side by side. He liked the order. He was holding the maintenance instructions in his hand. They had to inspect every subsystem every four weeks.
Today, he was responsible for examining the life-support system in the workshop. Actually, the schedule said he should be inspecting the laboratory. The workshop wasn’t scheduled until the day after tomorrow. But that didn’t fit into his plan, so he had to trust that nobody would check the schedule very carefully. He saw no reason why anyone would do that—none of the others would think to suspect anything.
He floated to the right hatch, closed it, and secured the lock. Then he moved across to close the left hatch. Doing so was required when checking the life-support system. Among other things, he had to measure the distribution of tracer molecules in the breathing air, and for that measurement, the workshop module had to be isolated from the others. However, it also had the big advantage that nobody could come in while he was implementing his plan. Afterward, he would open the hatches again, and nobody would have any idea what he’d been up to while he was in here.
He turned the locking bar on the left hatch by ninety degrees, which locked it. Now he had to hurry. He had only seventy-five minutes until JR initiated the braking process. He took a flashlight and the large screwdriver, floated to the ceiling, and hung there like a spider. Then he detached a ceiling panel and shined the light inside. There were numerous cables and pipes up there going every which way, apparently randomly. But there was actually a well-thought-out order that was arranged primarily by colors. He needed the control line for the adjustment propulsion systems. It was supposed to be violet with fine white longitudinal stripes.
There! He noted the position, then gave himself some thrust and grabbed a wire cutter. He still needed a moment to find the cable again. It was made of three lines. One was responsible for the x-axis, the other for the y-axis, plus the common ground. Initially he’d thought of simply cutting the cable. But that would be an easy fault to find and fix. For braking, JR needed to turn the ship, and for that she needed the positioning nozzles. If they didn’t respond at all, someone would check the cables—and repair them.
He needed a more complicated fault, one that would indicate a problem with the nozzles themselves. To repair the nozzles, someone would have to perform an EVA, which would take up a lot of time—enough time that the ARES would continue on its previous trajectory so far that it wouldn’t be able to return to a closer orbit for a long, long time. Once they reached the transfer point to Mars, then he’d have won. Of course, someone might discover what he’d done at some point, but it wouldn’t matter by then. His colleagues were smart enough to accept reality. And someday they would realize that he’d saved them all.
Michael took hold of the cable responsible for the x-axis and cut it. He removed the plastic insulation on both sides of the cut. Then he also cut through the second cable and removed the insulation there too. Then he connected the two control lines coming from the command center to the line responsible for the y-axis of the first adjustment nozzle. Now, no matter what button JR pressed, this nozzle could do nothing but start the spaceship rotating. He hoped the commander would recognize that quickly enough. But he trusted that she would. She might not be as good as he was, but she was still one of the best. Otherwise she wouldn’t have been chosen to command the crew.
The first phase was complete. He closed the ceiling panel again. The cables for the second adjustment nozzle were under the floor. However, the floor covering couldn’t be removed. He would have to climb into one of the side walls. Michael removed a side panel. Now came the unpleasant part. There was only a very tight space between the outer and inner walls of the spaceship. He climbed in headfirst and pulled himself downward past pipes and cables. The outer wall bulged outward there some, but there still wasn’t enough room for him to be able to turn around. It didn’t matter. He looked around the area with the flashlight.
Right then there was a loud knock. The noise came from above. “Michael, I need to use the workshop briefly,” Judith called.
Man, didn’t she know that the hatches were required to be locked while the life-support system was being inspected? But then it occurred to him that he’d made a mistake. He hadn’t set the life-support system to control mode! Control mode made the system much louder. Anyone who knew that, as his boss probably did, would notice the difference.
“Michael, please open up. I can tell you haven’t started the check yet.”
She’d noticed. He had to hurry. Where was the stupid cable? He waved the flashlight around. Then his shoulder bumped against a pipe, and the wire cutters floated out of his hand.
“Michael, this isn’t a game. I need to start the braking procedure in an hour.”
Uh-huh. I’m already hurrying. Fuck the wire cutter. There’s the cable! He’d have to use his teeth. Wasn’t that why he kept them healthy? He remembered the bunny that his younger sister had when they were little. It had started nibbling on a power cable and been thrown across the room by the voltage. That had been fun! His sister hadn’t shared his enthusiasm, but she had been only five years old at the time. He pulled the cable to him. Sometimes a person had to take risks. Stupidly, he had forgotten to check the operating voltages and currents for the control lines. Were they even live if JR wasn’t pressing a button?
He used his teeth on the right side of his mouth to bite and tear at the cable like a dog. He stripped away the insulation. The bare wire tasted terrible, but at least it didn’t give him an electrical shock. He bit down as hard as he could and tore at the cable with his teeth, back and forth, side to side. Then it ripped. The jagged, wiry end dragged across the corner of his mouth, leaving behind a stinging pain. It was the cable for the x-axis. It would have to do.
“Michael, what’s going on? Are you okay?” JR called.
He pushed himself backward through the mess of cables and pipes. Luckily, he had good spatial skills and a sense of direction. Then he felt the opening in the wall with his feet and pushed himself out.
Done. Just then, Judith knocked again. He floated to the left hatch and unlocked it.
“Goodness, Michael, you gave me quite a scare.”
She was too easily rattled. It almost made him feel sorry for her. She seemed to have become worried about him.
“The pump sounded a little off-balance,” he said. “So, I went into the walls to take a look, and I couldn’t get back out very quickly.”
He pointed to the opening in the side panel. It was a good thing he hadn’t been working on the ceiling. He wouldn’t have been able to come up with an excuse that quickly for why the ceiling was open.
“And, everything is okay?” she asked.
“Everything’s okay?” he repeated, momentarily confused.
“With the pump. May I?” She carefully ran her finger across the corner of his mouth and then showed him the tip of her finger. It was blood red.
“Oh, I must’ve scratched myself there,” he said. “Probably from herpes—a cold sore.”
“You have herpes? There’s nothing about that in your file, is there?”
“Oh, that would’ve involved much too much explaining. I didn’t want to lower my chances.”
Something told him that Judith wasn’t going to press him about this explanation. “I understand,” she said.
“And what did you need to do in the workshop, Judith?”
“I just wanted to speak with you in private.”
Had she become suspicious of something? Or was this just some psycho mumbo jumbo that every good boss felt obligated to do? “Oh. I had to really rush myself in there. Maybe that’s how I hurt my lip.”
Making her feel guilty couldn’t hurt anything. He touched the corner of his mouth with his tongue. There was still blood there.
“I’m sorry. After our discussion before, it occurred to me that you might’ve felt like the rest of us were ganging up on you.”
“That’d be a little bit of an exaggeration,” he said. “But, sure, it’s never fun when everyone’s against you.”
“That’s exactly the feeling I wanted to avoid. I’m not against you. I value your input and the work you do very much. Without you, this expedition would’ve already been a failure.”
He nodded slowly. She was really good, and the compliment went down like butter. He almost felt sorry for her, for the disaster that was about to play out when she tried to initiate the braking procedure. But only almost.
“Thank you for saying that, Judith. It helps a lot. Of course, I know that I have to defer to you when your opinion is different from mine—and that it’s not meant personally against me. But it helps to hear it from you.”
She looked him in the eyes. JR had a strange beauty to her, which didn’t immediately catch the eye. Under different circumstances, who knows, maybe if he had been named the boss... but no, dumbass, she prefers women. He had to be careful not to fall victim to daydreams.
JR raised her arm and looked at her watch. “Oh, still fifty minutes,” she said. “Will you come to the command center for the adjustment maneuver?”
“I’ll strap myself in here,” he said. “I’ve still got a lot to do.”
    
“BRAKING MANEUVER IN SIXTY SECONDS,” JR’s voice said over the loudspeaker.
Michael folded out a seat from the side wall and sat down. He pulled the belts over his shoulders, and then a new thought entered his head. If things went according to his plan, sitting against the side wall would not be the best place to sit. The resulting forces would be much easier on him if he were sitting close to the ship’s longitudinal axis.
He stood up again. The seats, which were secured with a click-latch mechanism, were movable for just this sort of situation. He detached the seat from the wall and floated with it to the hatch. Directly next to the hatch was a universal fastener that he could use to attach the seat. He fastened the seat, sat down again, pulled the belts integrated into the backrest into his lap, and buckled them there.
“Braking maneuver in ten, nine, eight...”
When the countdown reached zero, the spaceship was supposed to start rotating about its axis so that the propulsion system would be pointing forward in the direction of travel. At least that was what Judith was counting on. But instead, Michael was pressed against the side bolster farthest away from the ship’s longitudinal axis. The ship started rotating, but only the nozzles pointing along the y-axis responded to Judith’s command. She tried to counteract the motion with the other pair of nozzles, but since Michael had connected the contacts, the y-axis nozzles just fired even more strongly. The ship rotated faster and faster without moving the propulsion system into a braking position.
“Abort,” Judith cried. Her voice sounded cool and calm over the loudspeaker. It amazed him, but a good captain had to act that way, even if it wasn’t going to help her at all. Coolness wasn’t going to get them back to the moon.
“Please remain buckled in,” Judith now ordered. Probably she wanted to try to stop the rotation of the ship. It would be the logical next step. To do that, she’d have to fire the y-axis nozzle on the other side of the ship. That would act against the rotation. But the ship’s rotation did not vary.
“Bad news,” she said. “The adjustment nozzles are not reacting properly. I can’t stabilize the ARES. Everyone please report to the command center for emergency talks.”
    
MICHAEL RELEASED HIS BELT. The continuous rotation was making him feel nauseous. He hurried to get to the central axis. He fixed his gaze on the center point of the hatch. That was the only spot that wasn’t moving.
This wasn’t what he had planned. There was only one explanation—he’d bitten through the wrong cable! The result was undeniably bad. Now they could neither brake nor land on Mars. Of course, he could clear up the mystery. As soon as someone repaired the cable, the nozzles would react normally again. But then everything he’d done would’ve been a waste. They’d still be able to return to the moon. He had to prevent that at all costs. At least time was on his side. If he could hold everyone else off for two days, his plan would be a success.
“Do any of you have any idea what happened?” JR asked.
“We should’ve checked the nozzles first,” François said. “We haven’t used them since we entered our current trajectory. Maybe the heat damaged them.”
“Hindsight is always 20/20,” Michael said. “We shouldn’t have needed them until we were close to Mars. There would’ve been plenty of time to check them by then.”
“It’s my fault. I should’ve had one of you check them,” Judith said. “But an EVA like that would’ve taken at least half a day, and a six-hour delay now would mean arriving at the moon two days later. The moon base has enough food for four weeks. I didn’t want to have to make them wait two days longer.”
“It’s not going to help anything to blame yourself,” Michael said.
Should he offer to relieve her of command too? She had a guilty conscience and might just be ready to relinquish her post. But better not, as that might give him away.
“Could a fault or failure anywhere else cause this?”
“No, Judith,” Michael said. “Someone’s got to go outside and fix the nozzles. I’ll do it.”
That was the best option. If they started looking for other faults, they’d soon find his sabotage. And if someone else inspected the nozzles, he’d also be found out, because the nozzles weren’t the problem.
“The best thing would be if Giordano went with you,” Judith said.
“No, JR, that’s too risky. The ship’s rotating very fast. This is not going to be a leisurely stroll. It’d be best to put only one of us in danger. And I’m volunteering.”
Ha, I’m quite the hero. Michael was thrilled at how everything was turning out. But the spacewalk wouldn’t be without its risks. The centrifugal force would try to fling him off the ship. In any case, this was not a situation for which they could have been trained.
“Okay, Mike, then please get ready for the EVA,” Judith said.
“I’ll start the exercises in a moment. Maybe I could shorten the regimen a little.”
“No, Mike, this time we’re going to do everything exactly by the book. I don’t want the EVA to fail because you suddenly develop aeroembolism. So, we’ll follow the full time. I’ll see you in six hours at the airlock.”





   



January 15, 2035 – Mars Ship ARES
WITH A BEET-RED FACE, Michael appeared at the airlock. He was exhausted from the long exercise session on the stationary bike. Plus, since the ship was still spinning so quickly, the motion combined with the exertion had made him throw up twice. Luckily no one had seen him. If someone had, JR probably would not have let him perform the EVA. He couldn’t complain, however, since he had gotten himself into this. If he could pull off his plan, that would be its own reward. He had to push through these difficulties and keep his eyes on the goal—his goal.
Giordi and François were waiting for him. “You look really bad,” François said.
Was he referring to his face or to the LCVG that he was already wearing over his diaper? It didn’t matter. He shook his head and pointed to his breathing mask. He’d put the mask on so he wouldn’t have to talk to them. Otherwise he ran the risk of giving himself away.
He was very grateful for their help, however. Without them he wouldn’t have managed to climb into the soft lower part of the suit, pull on the boots, or slip his arms into the upper part of the spacesuit, the HUT. He put the helmet on independently. He felt like he owed himself that much, at least. Finally, Giordi held out a second safety line to him.
“You’re going to need this.”
He took it, fastened the carabiner to his belt, and wound the line around his arm.
“You got the tools?” François asked.
“I’ve got them on me.”
“Then let’s get you outside. Break a leg, old man,” François said.
“Be careful,” Judith said through the helmet radio.
She was really trying to get him on her side. Typical female behavior. How many times did he need to show her that he was not her friend before she would finally give up?
He entered the airlock. The spacesuit was making all his movements more difficult. His last EVA had been a good two years ago, and that had been while he was in orbit around Earth, not on a fast-spinning ship moving in the solar system. He tried to picture images from his last spacewalk in his mind. The giant, blue Earth had made quite an impression on him. Who cares? He’d never see it again, and he supposed that was too bad. But life would go on, and for humankind to continue, it all depended on what they did now.
“You’ll have to open the outer hatch yourself,” Judith said.
Michael stopped in surprise for a moment. Of course. He needed to concentrate right now. He could dream about his glorious future when he was back in his cabin. JR was certainly watching him from all of the available cameras. Luckily, these electronic spies were only sparsely scattered around the outer hull of the spaceship.
He turned the wheel to the left, and the thick airlock hatch slowly started moving inward toward him. He had to use a good amount of force just to control it because the ship’s fast rotation was continually trying to separate the hatch from the ship. He was in luck, as there was an anchor on the left side where he could latch it in place.
In front of him was a black hole, or that was what the exit seemed like. To exit the ship, he first had to manage to extend his upper body out of the hole. Immediately, an unknown force gripped him and tried to accelerate him completely out of the opening. The inertia of his own body was the culprit. He hooked the safety line that Giordi had given him to the flat railing set all around the exit. Then he slowly let out more and more line until he was floating completely outside of the ship.
If JR had wanted to get rid of him, all she would have had to do was give him a line with a tear in it. The thought made him sweat. Giordi could be in on it—he had definitely been on her side. No, JR wouldn’t act that way. She was a good person. If she had wanted to kill him for some reason, she would’ve personally told him, right to his face, before she did it.
Michael pulled himself back toward the ship using the line until he landed on the outer hull with his feet. Then he knelt down against the ship. Next, he bent forward and hitched the second line to bring himself closer to the y-axis nozzle. He loosened the first line, wrapped it up, and then used the second line to move forward one and a half meters. Let it out, pull it in, it was strenuous work, but there was no other way. It seemed to him that the spaceship didn’t want him there.
    
AFTER FIFTEEN MINUTES, sweat was dripping down his back, even though his body-cooling system was running at full blast. He passed a camera and waved.
“Are you doing okay?” JR asked over the radio.
“Super. It’s good to step outside for some fresh air every now and then.”
He needed to live up to his reputation, after all. Slowly he let himself out on the line back into space. Only one more part, and then he’d pull himself back in. There, finally, he saw the two adjustment nozzles. It must be the pair that he’d sabotaged when he climbed into the side wall.
Michael looked around. There was a camera staring at him, which wasn’t practical. He waved to his colleagues, who—he was sure—were watching him. From now on he’d have to be very careful to always keep his body between the camera and the nozzles, which he planned to adjust to serve his own wishes.
He squatted down in front of them. In comparison to the size of the ship, they were tiny. All they had to do was deliver a small amount of thrust in the correct direction. They were basically little solid-fuel rockets that could be fired repeatedly until their solid propellant was consumed. Then they could be replaced. To make that possible, they were each mounted in a bracket.
Michael made sure that the camera couldn’t see anything that he was doing. He and his teeth had deactivated the y-axis nozzle that rotated the ship about the longitudinal axis. Thus, the x-axis nozzle, which could rotate the ship about its transverse axis, would have to take over the y-axis nozzle’s function.
“What do you see, Mike?” Judith asked.
“The nozzle’s metal is severely discolored,” he lied. “It must’ve been exposed to a huge amount of heat.”
“That shouldn’t matter,” Giordi said. “It’s a kind of rocket, after all.”
“But what about the supply lines? The heat must’ve spread out to the nozzle’s mount. Maybe the supply lines melted.”
“I was thinking along those same lines, too,” Judith said. “And the other nozzle? Does it look any better?”
“Yeah. Maybe it was protected somehow and didn’t heat up so much.”
“We can hope. I didn’t test the x-axis nozzle before. Can you get to it?”
“I think so. Then I could turn the mount so that the x-axis nozzle’s thrust acts in the direction of the longitudinal axis.”
“You’re going to have to align it very precisely. Otherwise you’ll put us all in a pretty wild spin,” François said.
“I know. I took physics too.”
Michael leaned forward. There was also a second risk. If he turned the mount with too much force, the control cable might break loose. That could be repaired, but if someone else did it, his sabotage would be discovered. After this EVA, JR would not assign him the next task.
The mount didn’t budge. He reached into his tool bag on his belt, seeking something to use as a lever. Ah yes, a screwdriver might do the trick. He tried to fit it into an appropriate place, but it slipped and flew from his hand. The tool came quickly toward his helmet. This damn rotational motion! Michael was just able to turn his head to the side. The screwdriver’s handle bounced off the side of his helmet and flew off into space.
“Everything okay? Your pulse rate has increased by 30 percent.”
“Yes, JR, I just lost a screwdriver, and I’m mad at myself about it.”
“Okay, understood. Continue.”
He took out a pipe wrench, jammed it under the mount, and tried to make it move. Slowly the nozzle turned. He needed to adjust it by exactly 90 degrees. Fortunately, there was also a square in the tool bag. He measured the angle, adjusted the nozzle again, and was then satisfied with his work.
“Okay, I did it. We should be able to stop this damn rotation now.”
“Thanks, Mike,” Judith said.
He could hear clapping in his headphones. Involuntarily, he took a bow.
“Now I need you to get back into the airlock,” Judith said. “Then, we’ll stop this rotation.”
“You mean after I get out of the airlock and back into the ship, right?”
“No, I’ll need you again right after the rotation stops. If we don’t have any x-axis nozzles anymore, that means we can’t turn the ship into a braking position.”
“That’s too bad, but what can we do? Repairs would take too long,” he said. What is JR up to now? She hasn’t seen through my plan, has she?
“I left a fire extinguisher in the airlock for you,” Judith said. “If you point it exactly against the transverse axis, it should work just as well as our nozzles. It should be enough to turn us by 180 degrees once.”
“Oh, what a great idea,” Michael said, but he was unable to believably feign any enthusiasm.
“You sound exhausted,” Judith said.
“That’s true.” He was more tired than he’d ever been before, except for maybe the time period after his wife had died from breast cancer shortly after their wedding. He couldn’t even describe how he felt. He was too tired to think.
“Only one more task, and then you can rest for a few weeks until we arrive at our lunar orbit.”
He’d lost. 1-0 for the captain, he thought. Then he let go of the safety rope and fell away into the blackest night.





   



January 16, 2035 – Mars Ship ARES
THE SHIP WAS NO LONGER ROTATING. His efforts had apparently been successful. Michael kept his eyes closed and tried to pay attention to the feelings inside his body. There was a force. It was his weight, the load of his own body. Either they were back on Earth, which was impossible, or they were braking or accelerating. Had JR perhaps come to her senses and decided to leave all the misery behind?
He opened his eyes. He was in the medical station. The blue and red pipes on the ceiling told him his legs were pointing toward the rear of the ship. And his weight was also forcing him in that direction. Stupid physics. He still couldn’t tell if they were braking or accelerating. Had he won after all, or had he lost? He tried to think it through. The commander was one of those people who always did the right thing, morally speaking, even if it would endanger the survival of the whole human species. He was sure they were not flying toward Mars.
“There you are again, finally,” Giordi said. “You had us really worried.”
“What happened to me?”
“You’re the doctor, but I think you must’ve completely blacked out. François pulled you in from the end of the safety line.”
At least JR hadn’t saved him. If he owed his life to her, it would’ve been harder to thwart her strategy in the future. He was reminded of the song from ‘The Boy’s Magic Horn,’ which Mahler had set to music in the fifth movement of his third symphony.
“AND SHOULD I NOT WEEP, kind God?
I have violated the ten commandments!
I wander and weep bitterly!
O come and take pity on me!”
WAS NOW the time he’d have to account for his sins? The moment had to come sometime. He looked inward, briefly but yet intensely. He found nothing. His conscience was clear—he’d only done what he’d felt he had to do.
“What was wrong with the nozzles?” he asked.
“We still don’t know,” Giordano answered. “But as long as the main engine is firing, we can’t go outside to look. Otherwise we’d have the same problem you did yesterday during your EVA.”
“What problem did I have?”
“As I said, you’re the doctor. The computer thinks you might’ve been physically exhausted and passed out. There weren’t any other symptoms. We also did an EEG, but everything looked normal.”
Fortunately, the computer couldn’t detect his disappointment about his failed sabotage. And luckily, the EEG program couldn’t read his thoughts.
“So, can I get up?”
“Sure, if you feel up to it.”
Michael sat up. He felt better than he had since they left Earth. How long had he been out? He looked at the watch on his wrist—almost 14 hours. Maybe his body had simply needed the rest. “All good,” he said. “Thanks, Giordi.”
“No problem.”
“Ah, and the fire extinguisher? I guess I’m still supposed to do something with that?”
“François already took care of it. I’m sure you’ve noticed that we’re braking. Due to the little mishap, we’ve pushed back our expected arrival at the moon by three days.”
“We’ll have to bake them a cake later to make up for it,” Michael tried to joke.
But Giordano didn’t laugh.





   



January 19, 2035 – Moon Base Unity
“HOW ARE YOU SLEEPING?” Jonathan asked.
“Good. My dreams have gotten really intense,” Kenjiro answered, “but I’ve been able to sleep through them.”
“That’s good. If that changes, I can give you something to help you sleep.”
“Okay, thanks, Jon.” Kenjiro swung his legs off the medical procedure chair and stood up. He made a move to shake Jonathan’s hand.
Jonathan waved him away, indicating his medical gloves. “You’re welcome, Ken. Can you send Yue to me now?”
“I’ll do that.” Kenjiro left the medical station.
Jonathan sat in the empty chair and lowered the backrest to a relaxing angle. Yue was always busy, so it would be a while until she appeared. The crew had been coping very well with the reduced-calorie diet phase, but the fact that the ARES was now going to need three more days to arrive made him worried. There were 1,300 calories available for each of them per day. They were supplementing vitamins and trace elements from his medical supplies. Fortunately, there was plenty of drinking water.
At first, they had considered adjusting the number of calories each consumed to their own basal metabolic rates. But nobody had wanted to be eating more than anyone else. Jonathan even recognized the typical signs of malnutrition in himself. He became exhausted quickly, and he always had a headache. Even now his eyes wanted to close. He gave in to the impulse.
    
SOMEONE TOUCHED HIS UPPER ARM. Jonathan startled awake.
“It’s just me,” Yue said. “Should I come back later?”
“No, no, I’m glad you’re here.”
She smiled at him. Sometimes he thought that she smiled at him more often than at their other colleagues. But he was too shy to try anything based on this observation. His cheeks immediately started feeling warm. That must be due to the hunger, he thought.
Jonathan stood up, went to his doctor’s chair, and sat down again. “Please have a seat,” he said and pointed to the chair. “I’ll need to draw some blood.”
“Okay.” She walked past him and sat down.
He took her left hand and held it for maybe just a little too long.
She looked at him.
He cleared his throat and then moved his hands up to her elbow and began massaging the inner bend of her elbow. Her veins were easy to find. “Excellent,” he said. “Can I see your right arm too?”
Yue turned toward him and extended her other hand. She smelled like lilac. Her right arm had good veins for collecting blood, too. Yue was lucky.
He let go of her arm.
“Let’s do this,” she said.
Since she was sitting with her left side facing him, he decided to draw the blood from her left arm. He put the tourniquet around the upper part of her arm and tightened it while he felt for her arterial pulse. All good so far. Then he looked at her veins again and found the spot that he thought would be best. He disinfected the area.
“You’ll feel a little pinch.” He punctured the vein with the needle.
Yue didn’t say a thing. She had her eyes closed.
“Very nice.” He placed the collection tube on the end of the needle and pulled up on the plunger. The negative pressure helped to draw the blood out of the vein. “Perfect,” he said.
The tube filled with blood. In less than a minute he removed the tube from the needle, set the plunger, and swished the tube so that the blood would mix with the anticoagulants. Then he set the tube to one side and loosened the tourniquet.
“Now I’ll pull out the needle.” He took a gauze pad and pressed it against the puncture site as he pulled out the needle. “That’s it. Now just a Band-Aid.”
“Is that necessary? My skin often has an allergic reaction.”
“I don’t want it to get infected. I’ve got hypoallergenic Band-Aids here too.” He opened a drawer in the storage unit and took out a special Band-Aid. “Can you please hold the gauze for a second?”
Yue pressed down on the gauze with the fingers of her right hand. He peeled off the protective strip from the Band-Aid. Then he paused. Yue had beautiful fingers. He had never noticed before. They were long and skinny but healthy-looking, not like ‘spider fingers,’ which he often thought of when he saw such long fingers.
“Something wrong?” she asked.
“No, no, it’s nothing. Sorry.” He pressed on the compress and touched her finger. A shock of electricity ran through him. “Just static electricity,” he said.
“What?”
“Uh, nothing.” He took away the compress and put the Band-Aid over the puncture spot. “So, that’s it.”
“You did that all very well,” Yue said.
“Thanks.” He started to blush again.
“Do you need anything else from me?”
“Has anything changed since we went on the reduced-calorie diet? Pain in your abdomen, sleeping problems?”
“Not so far.”
“That’s good. Don’t be surprised if your menstrual cycle is delayed or doesn’t happen at all. That can happen if you’re malnourished.”
“Good to know. Am I then not fertile, either?” Yue smiled at him. No, it wasn’t a smile. It was more like a seductive look.
“You mean, uh, during sex? You can’t get pregnant without ovulation.”
“Well, I wasn’t planning on it, but you never know.”
“Well, now you know. I’ll contact you later with the results from your bloodwork.”
“Today?”
“Sure. It doesn’t take very long.”
“Tonight, after your shift, then?”
Man, now he was really turning red. “Yes, okay, gladly,” he said.
Yue went to leave the room. She turned around at the door, smiled, and waved. Had they just set up a date? Jonathan couldn’t quite understand what had just happened. He hadn’t had a date of any sort for at least ten years.
    
A MOON BASE is not a romantic location. And it wasn’t like he could just invite Yue out to dinner. The workshop stunk like oil, and Atiya was sitting in the command center and analyzing telescope images. Inviting Yue back to his cabin was strictly forbidden. So, after a short walk through the base, they found themselves back in the medical station. Yue made herself comfortable on the medical procedure chair, and he sat, leaning forward, on his doctor’s chair. Anyone who happened to enter the room would see a doctor treating a patient. All that was missing was the white lab coat.
“The things I miss most are just normal, everyday conversations,” Yue said. “You know, when people don’t talk about their jobs, but life, politics, movies, the royal babies of British princesses.”
It was true, he realized. Topics like that didn’t even seem to exist at that moment. “I think it’s difficult to detach oneself mentally from all this misery here. If my stomach is grumbling, how am I supposed to think about Vincent van Gogh?”
“Oh, do you like him too?”
“Who, van Gogh?”
“Yes. He’s apparently the first name that comes to your mind when you think of painters.”
“You’re a good listener, Yue.”
“Thanks.”
“It’s true. I do like him. He was driven to paint. Nothing was going to stop him. He wasn’t like some businessman who had his whole career planned out in advance.”
“You like him because you’d like to be like that too, but you can’t.”
“I... maybe so. I was always very focused.”
“We always look for role models and partners who can give us something that we lack. My boyfriend on Earth is a singer in a rock band. Can you just imagine? He’s loud and wild.”
He didn’t want to imagine Yue’s boyfriend right now. What did it mean that she brought him up?
“Does that mean you want to be loud and wild, too?” he asked.
Yue laughed. “No, that wouldn’t fit me at all. I’m simply not made that way. In school, the teachers always said to me, ‘Speak louder, Yue. I can’t understand you.’ I think that’s the sentence I’ve heard most in my life. Have you heard the story of the round beings that we once supposedly were?”
“That we’re always looking for our matching counterpart, so that we can be whole and round again?” Yes, his ex-wife had told him that theory after she thought she had finally found her true counterpart. “I don’t believe it,” he said.
“Me neither. I think we can have many matching counterparts. One of them for me is loud and wild.”
“Mine would have to be sensitive. She could glean the true meaning from what was said. She’d understand everything on four different levels at once and not nit-pick on one thing. One wouldn’t have to watch what one was saying when talking with her.”
“With her?”
‘With you,’ he could’ve said. But he didn’t want to be that direct. Some things were better left unsaid. Yue had a boyfriend back on Earth, after all.
“So, do you want to know the results from your bloodwork?”
She looked at him for a long time. A bit strict and intense, he thought. What am I supposed to read as the meaning of that look?
“Okay, then,” she said finally.
“Blood sugar 4.4 millimoles per liter. That’s a little low. Ammonia and uric acid levels are slightly elevated. That’s also to be expected. Your vitamin levels are excellent. You appear to be taking the pills I prescribed to you.”
“Of course.”
“Unfortunately, not everyone does. Wayne thought he didn’t need any extra help.”
“I always follow my doctor’s orders. That’s how I am. I’m no rebel.”
“I don’t believe you. I think you consider very precisely what is meaningful to you and what isn’t. And if something doesn’t make sense for you, you don’t do it. You just don’t protest as loudly as Wayne.”
“Shit, you’ve found me out. Please don’t give me away to the boss.”
Suddenly, Yue jumped to her feet. Jonathan was caught by surprise. Had he said something wrong? No, that couldn’t be it.
“Please don’t get up,” she said. “I had a very nice evening with you. We should do it again. But right now, I’ve got to do something. Sleep well!”
She waved and left the medical station.
He leaned back, closed his eyes, and tried to detect her lilac scent.





   



January 26, 2035 – Moon Base Unity
THREE DAYS later they slept together for the first time, in his cabin. It felt completely natural, as if they’d known each other forever. The sex was unhurried, almost in slow motion. Maybe it had to do with the weakness of malnourishment that had hit all of them by then. Jonathan tried not to overthink it—it was what it was. During the day, they treated each other naturally, like colleagues.
Yue hadn’t mentioned her boyfriend again. But afterward, they would talk about classical composers, movies that they’d seen, the fantasy novels that Yue was reading, or the strenuous climb to the top of Mount Fuji, one of Japan’s three holy mountains. It was harmless conversation that took them far away from their present situation. The sex beforehand marked the boundary. It took them out of reality and helped them to forget. For fifteen, twenty minutes, there was only their bodies, and afterward, the light conversation.
Several times Jonathan thought that maybe Yue was only sleeping with him for these talks, but he would deliberately push those thoughts aside.
    
“I HAVE a proposal for redesigning the greenhouses,” Kenjiro said at the morning meeting.
Almost everyone was sitting lethargically around the table in the command center. But Maxim wasn’t there, as he had the late shift that day.
“We’re listening,” Yue said.
“We eliminate all of the foundation, the substructure,” Kenjiro said. “Then we’d only need a roof. We could reduce the construction time to maybe ten days.”
“What about the water lines and power cables?” Wayne asked.
“Right. Those we’d have to bury. But we’d place the greenhouses right next to each other. Then we’d need at most a meter-long channel.”
“You wouldn’t put the topsoil in some sort of basin then?” Yue asked.
“No, it’d go right on the regolith at the surface. So, the regolith would become topsoil.”
“That might create drainage problems, Ken.”
“Then we’d have to be frugal when watering.”
“We’d have to crawl around to do any work in the greenhouses,” said Wayne.
“Yes, that’s one disadvantage. But we could get the food production going faster. Within two months, we could have six new greenhouses erected. And when those are operating, we’d be independent.”
“Two months for construction,” Wayne calculated, “two weeks to make the ground fertile, then four weeks until the first harvest, all so we can be self-sufficient in three-and-a-half months. Unfortunately, we’d all have starved by then.”
“You’re forgetting the ARES, Wayne,” Yue said. “They should reach lunar orbit in one month.”
“I’ll believe that when they get here.”





   



February 10, 2035 – Moon Base Unity
WAYNE SOUNDED DESPERATE. “Goddamn shit for a printer! I can’t get it to work.”
“Jonathan will be there soon. He’s getting dressed,” Yue said.
His colleague had requested help a half hour ago. He was having problems with the 3D printer that was making the transparent covers for the greenhouses. They were already behind schedule, anyway. But jumping into the airlock right away wouldn’t help anyone. If Jonathan wanted to avoid permanent damage to his body, he needed to exercise first.
“Tell him he should bring a crowbar,” Wayne said.
“I’ll get one,” Yue answered and left the command center.
Jonathan slid his legs into the lower part of the spacesuit. The short exercise on the stationary bike had been much harder for him than usual. The constant hunger had started to affect his performance. The protein deficiency was beginning to eat away at his muscles. He would’ve rather rested and taken it easy, but their need to work on the greenhouses didn’t allow any of them that luxury. And once the greenhouses were done, the crops should help them avoid this situation ever again.
Yue appeared again. She placed a crowbar leaning against the wall beside him, and he picked it up at once. The thing was heavy, maybe eight kilograms, and that was with the moon’s gravity.
“Thanks. Can you help me with the HUT?” he asked.
The mask muddled his words somewhat, but Yue understood him, nevertheless. She moved behind him and lifted the upper part just like he needed. Then she handed him his helmet.
“You’re very thoughtful,” he said, smiling.
“Okay, you lovebirds, I can hear you,” Wayne said over the radio. “It’d be nice if I could get some help when it’s convenient for you two. Right now, I’m not getting anywhere.”
Oh, the helmet radio must’ve already been switched on. At least the forced break while Wayne waited for him appeared to have cooled his colleague down somewhat.
“I’m already in the airlock,” Jonathan said, hurrying so that his words were almost true.
    
“THERE YOU ARE, FINALLY.”
Wayne came up to him in long, bounding strides. It gave the impression the guy had limitless energy, but it was probably due to the moon’s low gravity. It was not easy to take small steps on the moon.
Jonathan raised the roughly 1.2-meter-long crowbar.
“Great,” Wayne said. “Maybe that can help us make some progress.” He pointed forward.
Jonathan looked and saw the black silhouette of a witch’s house in front of a sea of gray. In addition, he saw three flat, round hills that could have also been over-dimensioned graves. Those were the greenhouses they had already completed. There were even objects that looked something like gravestones—the airlocks, which were about 1.7 meters tall and provided a way to enter, or more precisely, crawl into the greenhouses.
They approached the witch’s house—the 3D printer. Technically, it consisted of a combination of a cement mixer and an inkjet printer. The starting materials were mixed and heated in a drum. Depending on the target object, they would use a higher or a lower percentage of lunar dust. The gray lunar dust was not suitable for the transparent roof panels, so 90 percent of the material was a special plastic from Earth.
Fortunately, there had once been big plans for the moon base, and thus a large amount of this valuable building material had been brought here back in the early days. The final, heated mixture was then fed into a print head that layered the material three-dimensionally and made the object layer by layer.
“So, what’s the problem?” Jonathan asked. He walked once around the 3D printer without any noticeable problems jumping out at him.
“Try pulling out the printed plate.”
Protruding out of the backside of the device was an almost finished plate. Jonathan pulled on it, but it didn’t budge even a millimeter. He pushed down on it and the plate bent a little.
“Whoa! Be careful that you don’t break it. The stuff’s very brittle,” Wayne said, “and if it breaks, we don’t have any more that we can draw from.”
“Got it.”
“Give me that crowbar.”
Jonathan handed the tool to Wayne, who said, “Here’s my proposal. You pull on the plate as hard as you can, and I’ll try to lever it out from behind. I must weigh twenty kilos more than you, so I think I’ve got a better chance from behind.”
“Let’s give it a try.” Jonathan positioned himself at the end of the plate. He pushed the lunar dust to the side with his boots so that he wouldn’t slip, and one boot came up against an edge that was perfect for bracing himself.
“On three,” Wayne said. “One, two, three!”
He pulled on the plate. His muscles ached, making him feel like a useless sack of sand with no strength.
Wayne said with a groan, “That didn’t do anything,”
Jonathan let go of the plate.
“Five minutes rest,” Wayne said.
“What if we can’t get the plate out? What then?”
“No idea, Jon.”
“We’ve only got the one printer?”
“Right. I guess we’d have to build the greenhouses without natural lighting. It’d take longer and use up a lot more energy to operate. I don’t know if it’d be enough for ten people.”
“For ten?”
“Well, there are still four more coming from the ARES.”
“So, you don’t think we’ll all fly to Mars together then?”
“I’m not going anywhere.”
“But Mars is better suited for survival. The atmosphere provides a little protection, and there are a greater number of resources.”
“And dangers that we don’t even know about yet. At least here we know what we’re dealing with. And if Earth doesn’t come out from behind that shell again, well, that’s it for humankind, anyway.”
“You don’t think the ten of us could start a new civilization?”
“I’d happily make many beautiful babies with one of our lovely ladies. Perhaps Atiya. You can believe me,” Wayne said with a smile. “But you don’t seriously think that we could become something like the ancestors of all humankind that way, do you? My kids are then supposed to procreate with yours, and Max and Ken are supposed to get it on with the ARES commander, perhaps? Sure, maybe things were like that once upon a time, maybe 6,000 years ago according to the Bible. But things didn’t usually work out all that well back then. Just think of Cain and Abel.”
“Ah, but all of us are much more sensible now than humans 6,000 years ago,” Jonathan said.
“I don’t think you really believe that. All it’d take would be for one person to not play along—anyway, enough rest. We’ve got work to do. I’ll try setting the crowbar a little farther back.”
Once again, Jonathan pulled on the plate. Wayne groaned loudly. And then the plate suddenly flew against him, knocking him over and causing him to tumble in the lunar dust.
“Yahoo!” Wayne shouted. “You okay?”
Jonathan stood up and brushed the dust from his suit. “Seem to be. So, you need me for anything else?”
“Hopefully not. I’ll try to make up for the lost time.”
“Okay, I’ll see you inside then. Don’t overdo it. Low-calorie intake can sometimes cause people to crash suddenly.”
“Roger that. By the way, Jonny-Boy, is there something going on between you and Yue?”
Jonathan replied in an unusually quiet manner. “Uh, what?”
Wayne spoke up, “I wanted to know if the two of you are a couple.”
“Uh, yeah. I think so.”
“You think so.” Wayne laughed loudly. “Don’t try to overthink it, buddy. We’ve got a new civilization to populate. Well, I hope you’re having fun, at least.”





   



February 18, 2035 – Moon Base Unity
IF HE’D HAD to choose, he wouldn’t have predicted Atiya would be the first one of them to be seriously affected by the malnutrition. The Kenyan hadn’t appeared at her afternoon shift, and Yue had finally found her unconscious in her room. Now she was in the medical station. Her condition was stable. Jonathan had started an IV for her, but she had not yet regained consciousness.
However, when he thought about it more carefully, Atiya was a typical candidate for just such a collapse. She didn’t talk much, and she would never have complained about her small portions. She had always had an athletic figure, not one gram of fat too much. She had a high basal metabolic rate, so her body had quickly started attacking her muscles. If only he’d checked her values more often, he would have caught the significantly elevated proportions of protein degradation products. But a week ago, the numbers had only been slightly elevated, and he’d barely seen Atiya since then.
He stood next to her and stroked the dark skin of her hand. She breathed quietly, as if she was only sleeping. The heart rhythm and brain waves didn’t show anything to be concerned about. Maybe she only needed a few extra calories and some rest. If that was the case, she should wake up some time that evening or overnight.
“May I?” It was Yue. Jonathan nodded. She stood next to the medical chair and looked at the patient. “I should’ve noticed it,” Yue said.
“I... I should’ve noticed it.”
“No, I should have. She’d become very withdrawn during the last few days. She was probably suffering, but she didn’t want to bother anybody.”
“I’d tell you.”
“Yeah?” Yue looked at him. She had tears in her eyes.
“Yes, my darling.”
“Good.” She sniffed. Then she turned around and left the medical station.
    
SHE RETURNED ONE HOUR LATER. Atiya was still sleeping. This time there wasn’t sadness in Yue’s face, but horror.
“What’s wrong?” he asked.
“Big problem. The ARES is coming even later now.”
“Oh.”
“They had a problem with the main engine.”
“The rich get richer, and the poor get poorer.”
“What do you mean?”
“It’s just a saying. There’s an old Arab proverb that says, “Everything is small at the beginning and then grows—except trouble, which is big at the beginning and still grows.”
“But this is real.”
“You need to tell them that things are starting to get critical here. I... I don’t know who is next. When someone else will break down.”





   



February 19, 2035 – Moon Base Unity
THE NEXT WAS WAYNE. Wayne, the boor, never at a loss for one offensive comment or another. Wayne, the athlete. Strong Wayne. He had collapsed outside in his spacesuit. Kenjiro had brought him back inside, and Maxim and Yue had carried him to the medical station. Jonathan had gotten a bed from Wayne’s room. The medical station only had one bed, and Atiya was already on it.
They both had the same problem—because they had no more reserves, each of their bodies was attacking itself. Atiya had come out of the coma sometime around midnight, but she was still sleeping a lot. She was still so weak that Jonathan had to put a catheter in her. She had been hiding and resisting her weakness for too long. As a preventative measure, he’d increased the portions for everyone to 60 percent of daily requirements. Perhaps they would run out more quickly, but he also didn’t want to lose anyone as long as he was alive himself. That was the worst. He’d become a doctor to help people, not to bury them.
He checked their vital signs. He could stabilize Wayne with an IV. But Atiya’s metabolism had already changed so much that soon there would be a risk of permanent damage. They needed help, and fast.
Jonathan left the medical station. He met Yue and Maxim in the command center.
“Is he...?” Maxim asked.
“Wayne is reasonably stable. But we need help right now. Can you contact the ARES again?”
“They’ve managed to get their engine problem under control,” Maxim said.
“That’s not enough. They need to find a shortcut somehow. We need them soon. Very soon.”
“I’ll talk to them,” Yue said.
“But we can’t just rewrite the laws of orbital mechanics to suit ourselves,” Maxim said.





   



February 19, 2035 – Mars Ship ARES
“WE’VE GOT TO DO SOMETHING,” Judith said. “Otherwise, half the moon base is going to starve before we get there.”
“There’s nothing we can do about the engine problem now,” Michael said. It was strange sometimes how fate played out. He’d had nothing to do with the engine failure.
“I’m not worried about that now,” JR said. “But we’ve got to find some way.”
“Maybe we could radically change our trajectory?” Giordano asked.
“Radically? Put the moon directly in our crosshairs, perhaps?”
“No, Mike. But we could use the Earth’s atmosphere.”
“You forget that there’s a barrier there now. We’d never even reach it.”
“It doesn’t begin abruptly, of course. Even an altitude of 120 kilometers would provide some braking effect,” Giordano said.
“Ah, you want to move our perigee just above the shell,” Judith said. “What could that give us?”
“I’d have to calculate it. It also depends on how things are above the shell now. Since it appeared, the particle density might’ve increased there. And the solar wind is constantly battering the shell too. The radiation is being reflected, but maybe the ions are being distributed around the sphere.”
“It’d also give us a close look at the problem,” François said. “Up to now, we’ve only seen the shell from a distance. Who knows? Maybe we’d discover a way to crack it.”
“You guys are dreaming,” Michael said. “If we fly toward the shell without knowing its exact characteristics, it could end up killing us all. If the density is now higher than we assume, couldn’t we burn up too much speed and crash against the shell? We’re the last survivors of the human race, and I think we should act a little more cautiously.”
The flight to Mars was becoming increasingly unlikely the longer they kept trying to deal with Earth’s problems. That was what he wanted to say, but nobody wanted to hear it.
“I am trying to save the lives of the last survivors,” Judith said. “And they are currently in danger on the moon. Gontcharov, the commander, told me that one of the two women at the base is in the medical station, and her metabolism has collapsed. One woman less, Mike, for you to be able to build your new civilization.”
“You don’t have to make fun of me.” They would all see soon enough that his strategy was the only correct one. Somehow, he had to convince them of it, if not with words, then with facts.
“I’m only trying to convince you.”
“You don’t need to do that. You’re the boss.”
“Of course. That’s why I’m deciding that Giordano and François should work together to calculate a new trajectory that takes us as close as possible to the shell. If it can save us at least two days, we’ll do it.”





   



February 22, 2035 – Moon Base Unity
“HERE. EAT.” Jonathan slid his still half-full bowl of muesli to Yue’s side. She looked at it blankly.
“I’m not hungry anymore. You should have it,” she told him. She liked muesli. It had nuts and dried fruit and tasted good, even by Earth standards. “No, thanks, you need the calories just as much as me.”
He pointed to his stomach. “You see this? I’ve still got reserves. How about you?”
Yue shook her head. “You’re the doctor. You’re more important here right now than I am.”
“For me, you are the most important one here.”
She smiled. “That’s nice, but it doesn’t count.”
Jonathan sighed. She should eat his muesli. When he got close to her, he could already notice her malnutrition. She had the characteristic bad breath of the starving. Her body was now attacking her non-essential parts because it had no choice—she had no fat reserves. If Yue continued like this, she’d be in his medical station that night.
“Well, then at least take it easy, okay? Lots of rest, no physical work. Your basal metabolic rate is already higher than your calorie intake, so there’s no room for physical activity.”
“But Maxim needs someone today to bring the sludge from the life-support system outside.”
He thought back to the last time they did that. They had run across the moon with buckets full of stinking stew. “An EVA? Absolutely not. I have to forbid that. Is Max somewhere outside?” Yes, he had to be. The Russian had it in his mind to get the greenhouses up and running.
“He’s not by himself,” Yue said. “Kenjiro’s helping him.”
“Ken’s not on duty this shift! Has everybody gone crazy? He needs rest, especially now.” Jonathan could already see himself in a spacesuit, dragging two collapsed astronauts into the base. First Ken, then Max, or the other way around. At least moving them wouldn’t be as difficult here on the moon.
No, he couldn’t allow that to happen. He stood up and walked to the radio. He switched it to broadcast mode. “Max, Ken, do you copy?”
“Kenjiro here. What’s up? Maxim is busy right now.”
“As your doctor, I have to order you to abort your EVA immediately.”
“Max, did you hear that?” Kenjiro asked.
Jonathan could hear heavy breathing over the radio. Apparently, Maxim had turned on his microphone.
“I... I’m the commander. And I say that we must complete the greenhouses.”
“I’m sorry, Max, but you’re forgetting that the hierarchy of command changes during a medical emergency affecting the entire base. Then the doctor has the final say. And this is definitely an emergency. So, come in right now, or I’m going to have to charge you with insubordination.”
Maxim gave a rattling laugh. “And then you’ll summon a firing squad? Please don’t make a fool of yourself. We just want to do our work here.”
“The work can wait. And it’s not worth your health or your life. If you don’t come in, I’ll have to switch off the power to the greenhouses.”
“What? You can’t do that,” Maxim said. “You’d destroy everything that we’ve built up to now.”
“The greenhouses aren’t going to collapse. But you might, if you don’t come in now. The ARES will be here with fresh provisions in a couple of days. I have to make sure that all of you survive until then. That’s what’s important to me right now.”
“Max? I wouldn’t put it past Jonathan to do just what he said,” Kenjiro said.
“Me neither,” the commander added. “Just wait, Jon. Next time I see you, I can’t promise to behave.”
“That’s fine. I’ll arm myself with a sedative gun. Actually, I prefer to have my patients sleeping right now. That way, they are consuming as few calories as possible.”





   



February 23, 2035 – Mars Ship ARES
THEY WERE FLYING at incredible speed toward a red, glowing wall. Giordano clung to the cushion of his seat. How could he have calculated such an insane course correction? Every sensor was directed at the barrier in front of them. He was very excited about the prospect that it would take them days to evaluate all the data. But first they had to survive this flight that looked more and more like it would end in a fiery crash. He clenched his teeth together so that he wouldn’t start grinding them.
They were on the night side of the Earth. No, he corrected himself. It was night everywhere on Earth. It was the night side of the shell. While the day side shined in reflected sunlight, the night side appeared to glow from inside. But actually, absolutely nothing was coming from it, which their measurements from greater distances had already shown.
The side currently facing away from the sun should have been completely black. It had a reddish shimmer due to the Earth’s magnetic field, which is narrower at the poles. Charged particles in the solar wind impacted the field on the day side. Some of the particles then bounced off the front side, while others moved along the field lines around the Earth and then tried to descend toward the surface with the field lines as they got closer to the opposite pole.
But that was when the shell got in the way. The particles collided at high speed with the shell. They failed to punch a hole in the shell but instead caromed off, probably giving up some of their charge in the process. Electrons soon recombined with the particles, emitting light at different frequencies, depending on their precise nature. It appeared to be primarily excited oxygen ions at play, which typically shined red. It was creating an effect similar to the northern lights.
The theoretical explanation was a good distraction for Giordano, but it didn’t reassure him. The ARES would probably not just simply bounce off the shell if it collided with it. Yes, it would most likely also shine, namely when the fuel tanks exploded, but there’d be nobody to see those fireworks, because the last six people on the moon would be blocked from the show by the Earth-sized shell in between them.
The ship continued to pick up speed. It would have its highest velocity at perigee. Above the Earth, the atmosphere was very thin at this altitude, but the ship’s outer skin was already starting to heat up. They were taking a ride on a cannonball. If they came too close to the shell, they’d crash. If the ship got too hot, they’d burn up like a meteor. If the distance was too large, the braking effect wouldn’t be enough for them to reach the moon sooner.
The braking effect of the atmosphere pressed him into his seat. The chance that everything would go smoothly appeared to be very small to him. But hadn’t he calculated everything very carefully and correctly? If his calculations were correct, then there was nothing to worry about. François had double-checked and reconfirmed everything.
The problem was just that there were also a few unknowns included in the calculations. The density here above the sphere appeared to be somewhat greater than expected. So, the ship was already heating up more than he had thought it would. Much more. The sensors already showed 1,200 degrees at the front of the spaceship. The outer skin would conduct the heat toward the back of the ship, where the fuel tanks were located. If their cooling system failed, there wouldn’t even be enough time to say a quick prayer.
But that was also somehow reassuring. He, along with everyone on board, would be gone in a fraction of a second. It would be better than the poor people below the shell, who would suffer from hunger for a long time due to lack of light. How many billions of them would die? He at least still had the chance to see the sun again. Everything should be over in ten seconds, one way or the other. By then, the ARES should have completed three-quarters of its path around the Earth. The temperature was up to 1,400 degrees.
Giordano closed his eyes. Nevertheless, he could still see the brightness that penetrated the ship. Such a beautiful sunrise he’d never seen before. For a moment, the shell formed a figure that reminded him of the yin and yang symbol, a white circular section coiling up with a similar black circular section. Right above the shell, the air shimmered like heatwaves above a desert.
“Reporting 1,300 degrees,” the commander announced, and he heard the relief in her voice. “We’ve done it. Thank you, Giordano. Your calculations were perfect.”
He didn’t answer, because he didn’t feel like he deserved the praise. Their chance of success had been less than ten percent.
“Can we calculate our new ETA for the moon yet?” François asked. “Was it worth it?”
“Just a moment,” Judith said. “I’ll adjust our trajectory with the new data. Yes! We should arrive three days earlier. We’ve made up for the delay caused by the adjustment nozzles.”





   



February 25, 2035 – Moon Base Unity
JONATHAN PACED like a caged tiger through the medical station. Wayne had recovered well enough that he was able to go back to his quarters that morning. But Atiya had him worried. She constantly flitted between being asleep and awake, and he didn’t understand why. The IV was now giving her enough calories and nutrition. At the moment, she was the only one whose basal metabolic rate was being met. Had her malnourishment before she collapsed injured her too significantly? If only she had come to him sooner!
Her blood levels also didn’t particularly reassure him. There were signs of kidney and liver damage. Maybe it was previous damage from something like hepatitis that had gone undiagnosed, and nobody had known about it? Unfortunately, she wasn’t in a position to answer any questions. The situation would become critical for Atiya if her two organs didn’t recover, because the equipment necessary for cleaning her blood—performing dialysis—didn’t exist on the moon, and a transplant was definitely out of the question.
Or should he start looking for a donor? The operation would be risky, but he could do it. Atiya had the common blood type A positive. Among the nine other astronauts, he should be able to find two, maybe three possible candidates for a living donation. But then it would also have to be determined whether the human leukocyte antigens would be a good match.
Would he give one of his kidneys to Atiya? Of course. They all had to rely on each other. Only the removal would then be something of a complication. But wasn’t there also a doctor—a surgeon even—on board the ARES? Then that shouldn’t be a problem. If only the Mars ship would finally get here!
He also urgently needed supplies for the nutritional solution that he was currently giving Atiya via IV. If he stretched his current supply out a bit, it’d last for three more days. After that, he wouldn’t be able to do anything but watch his patient slowly die.
    
THE DOOR OPENED and Yue entered the medical station. She came up to him and hugged him. “You look so sad,” she said.
“I’m worried about Atiya. We need new medical supplies right now.”
“Then I have some good news for you.” She spoke quietly as they continued to embrace each other. He no longer felt quite so alone. Her chin touched his shoulder.
“What is it?”
“The ARES. They performed a braking maneuver much closer to the shell than they first intended, so that means they’ll be here sooner.”
“When?”
“Day after tomorrow.”
It was good news, but still he refused to feel relieved quite yet. “How certain is this?”
“Very certain. All they need to do is enter lunar orbit and then land.”
So, two more maneuvers that could go wrong. It was too early to let go of his worry. His heart remained heavy.
“Thank you for that news. I’ll tell Atiya.”
“Do you think she can understand?”
“I doubt it. But I’m not certain about that, either.”





   



February 27, 2035 – Mars Ship ARES
HE DID NOT like the moon. It was bleak, gray on gray, or sometimes black and white, as if God had forgotten all other colors. If he had to spend the rest of his life here, he might as well kill himself. He had to somehow convince the others to make the trip to Mars.
Michael closed his eyes and imagined the Red Planet. He’d seen countless images from all the probes that had previously landed there. An ESA rover had even recently discovered traces of life there. It had died a few hundred million years ago, but it had survived during a time when Mars had been just as dry as today. He would bet that there was still life somewhere on Mars. But to find it would require intelligent astronauts, not dumb robots.
A new force pressed him into his seat.
“Final braking cycle,” Judith commented.
The computer was controlling the landing more reliably than any human could have. Michael watched the commander, who sat tense and rigid in her seat. Apparently, she didn’t trust the computer. As if she could do any better! He smiled. He probably wouldn’t be acting any differently if he was the commander right now, like he had planned for his career.
“Still one hundred meters,” Judith said.
The capsule rocked a little. Michael had already gone through more than twenty landings. None of them had been smooth. That was probably due to the lack of an atmosphere. The moon was not only bleak, but also dull and dreary. He’d never be able to see cyclones or vortices moving across the surface here. There’d be no pink-reddish sunrises, no carbon dioxide snow, no weather. The best thing for them to do would be to land and then launch again right away. Everything in him screamed for that. They’d fly into orbit, dock the capsule to the rest of the ship, where Giordi and François were waiting for them, and finally restart their journey.
“Landing in ten,” Judith said.
Involuntarily, he felt himself tense up, even though nothing had changed. A giant shadow quickly moved across the porthole and enveloped the landing capsule in impenetrable darkness. The computer wouldn’t have any problem with that. It used radar to see the ground. The capsule descended very slowly. Three, two, one—a slight jolt to his rear end, and they had arrived.
    
“YOU WANT TO GO FIRST?” Judith asked.
He looked at her angrily. That was a really bad joke. He’d wanted to be the first human on Mars, not the 31st on the moon. “Just go, savior of mankind,” he said.
Judith opened the door. Beyond was only darkness. She pointed the light beam from her helmet lamp downward, looking for the first rung of the ladder. Then she took her first step. After a second, Michael realized that someone was waiting for them. A lone figure in a spacesuit was standing maybe ten meters away and waving weakly. What a grand welcome!
“You got the bag?”
“I got it.”
He reached for the big plastic bag and slung it over his shoulder. It held the medicine that the moon base doctor had requested. He was interested in meeting his colleague. He’d told him via radio that a kidney transplant might become necessary. That had been an exciting surprise, at least, since it would be the first big operation not performed on Earth. He could go down in the medical history books for it—if anyone survived long enough to write any more history books.
“Are you coming?” Judith asked.
She was at the base of the ladder and waiting for him. He climbed down after her. The moon’s surface was unusually soft. His feet sank a few millimeters into the ground. It was almost like he was at a beach. Michael reached for the airlock door. He wanted to close it so that the wind wouldn’t blow any sand into the airlock, but then he realized that was being a bit absurd. There was no wind here to be concerned with.
“You’re lifesavers. It’s fantastic that you made it,” the man in the spacesuit said in greeting.
Michael saw the logo of Roskosmos, the Russian Space Agency, on the man’s helmet.
“I’m Maxim Gontcharov, the commander. I’m sorry that I’m the only one here to greet you. But our doctor is not currently allowing any EVAs. We’re all too weak. I was barely able to convince him to let me come and meet you. Otherwise you would’ve had to find your way to the airlock by yourselves.”
“Your greeting is an honor. Perhaps we can do away with all the polite formalities? I’m Judith,” the commander said.
Michael was standing next to her. “And I’m Mike,” he said, “I’m the ship’s doctor. Hopefully, your doctor and I will be able to get all of you back in shape quickly. I have the medicine with me here. The landing capsule is full of provisions.”
“We can’t thank you enough. You have truly saved our lives,” Maxim said.
“Of course,” Michael said. “We’re the last ten living members of our species. We’ve got to help each other!”
“I’m glad you see it that way, even though your supplies won’t last as long if you have to share them with us.”
“Oh, we can produce new food in a very short amount of time on Mars. Less radiation, and an atmosphere full of CO2 for the plants. It’s almost as good as on Earth.”
The Russian didn’t answer but turned around and slowly walked away.
“Where’s your base?” Michael asked. “I thought we were supposed to land somewhere close to it?” He only saw a few low hills. About fifty meters away, shortly past the shadow boundary, there was what looked like a kind of elongated port-a-potty.
“Yeah, it’s only a few meters,” Maxim said. “I’ll bring you there now.”
“Should I lock up?” Michael asked.
“Ha, ha,” Judith said. She sounded slightly nervous.
“Just a little joke,” Michael said. “And the port-a-potty there in front of us, what do you use that for? Is it actually an outhouse?”
“Another good joke. I like your sense of humor. That’s the airlock,” Maxim said. “Once we’re through it, a corridor leads underground. The base is below the moon’s surface.”
A Russian who liked his jokes—that was another thing that had never happened to him before. Maybe he could make something useful out of this Russian-American friendship.
    
ONE LOOK AT ATIYA, however, and he wasn’t in a mood to make any jokes. Her physical degradation was very advanced. Nevertheless, he could still see that she once must have been a very fit athlete. Her body fat content must’ve been very low, so her muscle cells had been attacked almost immediately. But the extent was shocking.
Was something else going on here too? “Have you thought that maybe her immune system has gone hyperactive?” he asked.
Jonathan shook his head. “No. In most cases a hunger phase will cause the immune system to be suppressed.”
“That’s true, but what if this is something else?”
“Have you seen something like this before, Michael?”
“Not personally. I’d have to search through one of the large databases, though we can’t get access to any of those right now, of course. It’s only a feeling. Her body’s attacking her muscle cells much more aggressively than necessary. Normally the protein degradation decreases after a few weeks. It doesn’t look to me like that’s the case here.”
“And if so, what could we do about it? Corticosteroids are a bit non-specific, but I don’t have anything else here.”
“We have both calcineurin inhibitors and mitotic inhibitors on board the ARES. If we were to combine that with steroids—”
“So, you could even perform a transplant if you needed to?”
“The expedition was planned to be two years long. We have to be prepared for anything. We even have a robotic surgeon on board.”
“The R3001? That was originally intended for the moon base. I was even trained on it, and then suddenly it wasn’t so important to put it on the moon anymore. We were told that in the event of a serious emergency, someone could be flown out of here within two days and treated on Earth.”
“That had to be frustrating,” Michael said. If NASA had tried to pull something like that with him, he would’ve raised some hell! But as the Mars crew, they would probably have had more negotiating power from the beginning. Now, well, there probably wasn’t even a NASA anymore.
“If it makes you feel any better, the guys down there who did that to you are probably not even alive anymore,” Michael said.
Jonathan looked at him with wide eyes. “You’ve got a really strange sense of humor. Maxim warned me about that. No. Oddly enough, it doesn’t make me feel any better at all.”
Too bad. Michael had thought that he and the German were of a similar mind. Weren’t Germans supposed to be the epitome of determination and pragmatism, tough as coffin nails? They’d all gone soft. He’d have to be more careful with his words.





   



February 28, 2035 – Moon Base Unity
SLOWLY, the command center was filling with life again. The ARES landing capsule had now also brought Giordano and François down to the surface. Jonathan had only been able to greet them briefly, because they were already busy hauling supplies into the base and, when they weren’t doing that, they were helping Maxim and Wayne with the greenhouses. Maxim had set the goal of having all greenhouses operational within four weeks at the latest. Then they wouldn’t be dependent on their rescuers for food anymore, and the ARES could resume its journey to Mars.
Whether they would actually restart their journey, and who would go along, he didn’t know. He’d already heard wildly different answers to those questions from various people. Michael, the doctor from the ARES, appeared to have fixed plans that the rest of his colleagues didn’t necessarily share. They would all have to discuss it at some point, because if he’d understood correctly, Michael wanted all of them, the ARES crew and the moon base crew, to fly to Mars. Should they just give up on Earth, then? Jonathan couldn’t imagine agreeing to that. He still believed that his parents and sister were down there, waiting for help.
But right now, his attention was focused on Atiya. “Have you seen Mike?” he asked Yue. Ever since the new arrivals came he’d been sharing a cabin with her so that Judith could have space for herself. Michael was sleeping in Atiya’s room. Giordano and François had taken over the large storage space together.
“I think he’s with his patient,” Yue replied.
“His patient?” Atiya was not Michael’s patient. The doctor from the ARES was assisting him.
“With Atiya.” Yue kissed him on the cheek and sent him away.
Michael was already in the medical station and examining Atiya. Jonathan cleared his throat. “How’s my patient today?” he asked.
“No worse than yesterday, but no better either. I think we should start donor testing. If her kidneys continue to be overstressed like this, at some point we won’t be able to save them, and then a transplant will have to be done, and quickly. And we don’t even know yet whether one of us has the right tissue characteristics.”
“You’re right, of course. At some point, it will be too late. What do you have there?”
“We’ve got cyclosporine and azathioprine. We’ll combine them with steroids, as we talked about already. I’ve even prepared a few infusions. Shall we?”
Michael pointed to the IV bag hanging on the infusion stand. It was all happening a little too fast for Jonathan, but he also didn’t have any arguments against proceeding. He was just annoyed that Michael had started taking over his job. How would he react if things went wrong? Would he be able to stand up to Michael? But that didn’t matter right now. There was no choice but to agree to his colleague’s proposed treatment. And maybe the immunosuppressants would prove helpful. Of course, now they would have to try to avoid exposing Atiya’s artificially weakened immune system to any pathogens at all. He’d have to declare the medical station a quarantine zone.
Jonathan went to the call box next to the entrance. “Yue? A request. From now on, nobody except for me is allowed to enter the medical station.”
“Not even Michael?”
“We have to suppress Atiya’s immune system, so we can’t afford to take any unnecessary risks. Everybody is a potential carrier of germs, so I’ll need to treat her personally.”
“Understood. I’ll note it in the access system.”
He turned back to the bed in the middle of the room. Michael was bent over Atiya and was examining her as if he was about to perform an autopsy. There was no emotion on his face. Then he turned suddenly to him as if he’d noticed his inquiring look.
“Good call, doctor,” he said, “Good call! Sometimes you just have to act decisively. I can see you’re no stranger to that. I like it. If you need me, you know where you can find me.”
Michael left the medical station without looking back. What had he wanted to say? The American had appeared to be very determined, but something in his personality scared Jonathan.





   



March 1, 2035 – Moon Base Unity
MAYBE IT HADN’T BEEN the best idea to exclude everyone else from taking care of Atiya. In the last 48 hours, Jonathan had left the medical station just once, for 60 minutes. In total. He had even urinated twice in a bedpan, because he hadn’t wanted to leave Atiya by herself.
However, she had made real progress. Her body had finally stopped attacking itself. Therefore she could finally benefit from the nutrients that were being infused directly into her bloodstream. And, for the first time, she had even been able to eat a tiny portion of solid food that morning. Her blood levels had still not returned to normal, but that might also be a result of the medicine.
If Atiya was lucky, her kidneys might recover too. She had also told him that she’d had a long-lasting, serious infection when she was a child, and she had eventually recovered without any treatment. Her parents simply couldn’t afford to take her or any of her siblings to a doctor. And if they could have, it would’ve been her oldest brother who would’ve been treated. As the second youngest daughter, Atiya had little value for continuing the family line.
After Atiya had told him this, she had quickly fallen asleep. He could tell she was in a dream stage, because her eyelids were moving. He stood up and stretched. Maybe this was a good opportunity for a quick trip to the command center. Maybe even Yue would be there. As quietly as possible, he left the room without looking back at his patient.
Yue wasn’t in the command center. Sitting there in silence were Michael, the doctor, and Judith, the ARES commander. They were a strange pair. Something seemed to connect them, but not like him and Yue.
Michael noticed him. “Well, how’s our patient?”
“Much better. The immunosuppressants finally seem to be helping her get stronger.”
“That’s good to hear. It would’ve been too bad to lose her genetic material.”
Her genetic material. Right. There really is something wrong with this guy.
“Don’t listen to him,” Judith said. “He can’t help himself.”
“All I’m saying is, I didn’t want a new humankind to come only from old, obnoxious white guys,” Michael said. “What’s wrong with that?”
“What’s bad is that you think of us as just some kind of resource. Us women, I mean. You think we’re only good for giving birth to a future humankind.”
“For our survival, it’s necessary that we reproduce. Do you think that I don’t know that you prefer women, Judith? But many lesbian couples have children. You don’t have to have sex with a man. You could inseminate yourself.”
“I don’t know what kind of conversation we’re having here,” Judith said. “We still don’t know what’s happened to the Earth. Until we know that, we can’t think about what to do next. The universe doesn’t need us. Otherwise, all of this here wouldn’t have happened.”
“I see that very differently,” Michael said. “It might not look like it to you, but we’ve been chosen. Humankind developed completely randomly. But we’re not mature yet. Just look at how we treated the Earth. Now we have the chance to consciously and deliberately establish a new, better society on Mars. Without the shell, we never would’ve dared to make such a new start.”
“This is going nowhere. You can try to explain your inscrutable ideas about the future to the others if you want. I’m going to concern myself, first and foremost, with the present.” Judith stood up and left the command center.
What was he supposed to say? Michael appeared to be driven by some kind of personal enlightenment. Maybe he could see farther than any of the rest of them, but first they had to exhaust all the means and methods they could muster.
“Uh, Mike?”
“Yeah?”
“When do you think we should stop giving the immunosuppressants?”
“No idea, buddy. If you stop them too soon, all of this would’ve been for nothing. Give them to her for too long, and she’ll almost certainly get an infection. Atiya’s your patient, big guy. You’ll have to make the decision.”





   



March 7, 2035 – Moon Base Unity
“HOW’S IT coming with the greenhouses?” Judith asked.
“We’ve prepared the soil in numbers two to four,” Maxim explained. “Five and six have already been framed out. Seven and eight should get that far within the next week.”
“That sounds great,” Judith said. “And I can see that I don’t need to ask about Atiya’s health.”
What did she mean by that? Jonathan was confused. But then he noticed that the door to the command center was open, and his patient was standing in the doorway. She had a blanket draped around her shoulders. Had he given her permission to walk around the station? Certainly not. But now wasn’t the time to scold her.
“Hi everyone,” she said. “So, you’re the new guys? Sorry, I didn’t know you were having a meeting right now.”
“Just don’t get too close,” Maxim said, pushing his chair toward her. “How are you feeling?”
“Pretty good, I think.” Atiya sat down. “At least, that’s what Jonny-Boy says. I can’t remember the last few days very well.”
“It’s nice to have you back with us,” Judith said.
“So, are you our new commander?” Atiya asked.
Everyone laughed. Everyone except Michael. But, that was how it must have looked from Atiya’s perspective. Judith had quickly assumed something like a leadership position, with her personality exuding natural authority, without the subject ever being discussed. Yue was the organizer, and Judith delegated tasks and convinced others of their roles. That appeared to be the new arrangement of leadership. Thus, Maxim could spend almost his entire work time outside being busy with the greenhouses.
“I’m Judith. I’m helping a bit with the organization of duties. Maxim is and remains the commander here.”
“It’s great that you’re here, Judith.”
“Good. We’ve all come together today to talk about the future,” Judith said. “It’s now foreseeable that we, that is, the ARES crew, will have soon fulfilled our role in helping you here.”
“I don’t think any of us would be opposed to you staying here,” Wayne said. “François is a real card shark. We could have lots of fun.”
“You all know that we were supposed to fly to Mars. That is still a possibility. You’ve produced enough fuel to restock our supplies. We’ve given you some of our provisions, of course, but our mission was so well planned and financed that we still have enough to be able to build our own base on Mars. I believe Mike has already talked to some of you about this. Could you explain your thinking for everyone here, Mike?”
“Gladly. I think it’s exceedingly clear that we’ve lost the Earth. Thus, a huge responsibility has been placed on our shoulders. If we don’t want humankind to die out with us, we’ve got to do something about it. We need a base on Mars. The moon’s conditions would make it more difficult to establish a new civilization. We must be rational. In some challenges, we’ve got to put humankind above our egos.”
“That all sounds very abstract,” Kenjiro said. “How exactly do you imagine this unfolding?”
“The ten of us fly to Mars. Then we construct our base there, the embryo for a new humanity. And then we populate the Red Planet, like we once populated the Earth.”
“Everyone has sex with everyone else, is that it?” Wayne asked.
“Growing the population would naturally be the priority. Each woman could theoretically give birth to one child every year. That would mean with three women and realistic estimations, maybe thirty children in the first generation. If we leave things to chance and don’t filter out what could be technically possible, and each woman gives birth to ten kids again, the second generation would already number 150 individuals. Then it’d grow to 750, 3750, and so on. In a good hundred years, Mars could already have 5,000 inhabitants. Doesn’t that sound excellent?” Michael looked genuinely excited.
The others didn’t appear to share his enthusiasm. “So, the women would be reduced to just some kind of child-bearing machine,” Atiya replied. “What about the men?”
“The men would build up the base. That would have to happen quickly, of course. We need energy, living space, schools, a hospital, food, et cetera. In the beginning, this outside work might be dangerous, but that wouldn’t be bad. For the colony to grow in numbers, only the women would be needed.”
“Men could quietly die off? Shouldn’t they... fertilize the women at least now and then?” Wayne asked.
“If you look at all our experience with human nature throughout history, personal attachments only lead to murder and mayhem. For the sake of diversity, too, anonymous sperm donations should be the norm. If each child might be your own, wouldn’t you work harder at taking care of all the kids instead of just favoring your own?”
“You’re crazy, Mike,” Wayne said.
“Do you have any substantive arguments?” Michael asked.
“I’m afraid most of us aren’t ready to go that far yet,” Giordano said.
“Or will never be,” Atiya said.
“But seriously, we’re not that far along yet,” Kenjiro said. “It’s much too early to take off to Mars. We’ve got so much to do here.”
“You won’t need those greenhouses if we all leave for Mars,” Michael said.
“We’re thinking about the Earth. I believe there are still people down there,” Kenjiro said.
“Believing is not the same thing as knowing,” Michael interjected.
“But I know how we can find out.” Kenjiro paused. Nobody said anything. “At the start of the 2020s, ESA began to build a gravitational wave detector—”
“Here we go again. You all started jabbering about that a whole month ago,” Michael said.
Yes, that was true. They had talked about this in the command center in mid-January. It’d been Yue’s idea. How could they have forgotten?
“I remember now,” Jonathan said. “Yue came up with the idea. But it’s good that you’ve reminded us about it, Ken.”
“What do we need to do to make it operational again?” Maxim asked.
“I’m afraid we can’t know until we get there,” Yue said.
“Okay, then will you take that on?”
“What do you mean, Commander? I’d go along on the ARES?” Yue asked.
“I’ll gladly give you my cabin,” Michael said. “I don’t want any part in this nonsense.”
“You’d stay here on the moon?” Jonathan asked.
“Until you came back, sure. It seems like nothing is going to convince you all, otherwise. But I’m afraid you’re just wasting our time and ruining our ship.”
“I’m only asking because then I wouldn’t be needed here as a doctor,” Jonathan said. “I could pass my patient onto you and fly over to LISA, too.”
“I don’t need a doctor anymore,” Atiya said.
“We should still monitor your kidneys for a while longer,” Jonathan said.
“I could do that,” Michael said.
“I’ve got nothing against a little recuperation time under constant gravity,” François said. “So, someone could use my cabin too.”
“ARES isn’t going anywhere without me,” Judith said. “It’s my baby.”
“And I’d like to go along due to my interest in astronomy,” Giordano said.
“Astronomy? Isn’t this about the Earth?”
“I guess we’ll see, Mike. Maybe we’ll hear something from the Earth, but we might pick up signals from the merging of black holes or collisions between neutron stars.”





   



March 10, 2035 – Moon Base Unity
“JUDITH? Something important has occurred to me.”
“Yes, Yue?”
She liked the young woman. She must only be around 30. She must’ve been outstanding to make it onto the moon mission at that age. The Chinese space agency was known for its complicated selection methods. For a long time, only military personnel had been chosen, but exceptional talents from the civil sector had finally started to have a chance now too. Yue didn’t make a fuss about any of that, though. She simply did her job, thoughtfully and diligently.
“It’s about LISA.”
Judith’s cheeks turned red. “Lisa? You heard something from her?”
Yue looked at her in confusion. “Lisa? I...”
Of course. She slapped her palm against her forehead. “Excuse me, Yue. My mind was somewhere completely different. My wife’s name is Lisa.”
“Your... wife?”
“Yes, we have two sons. I haven’t heard anything from them since...” The corners of her eyes filled with tears.
Yue placed her hand gently on her shoulder. “That must be hard. I guess I’m lucky in that regard. I don’t have any kids, and my parents died when I was young. I grew up in a foster home and always pushed myself very hard to get away from there.”
“Looks like you succeeded.”
“Better than most. What are your sons’ names?”
Judith was very grateful that Yue didn’t mention her sons using the past tense. “Max and Peter. They’re... precious, but sometimes tiring, like all children can be. I wanted...”
She couldn’t finish the sentence. Yue gave her a hug, which felt good. She hadn’t had a hug since the start of the mission. Physical contact had not been an option when she was the only woman on board. It could too easily have been misunderstood.
No, François was very physical. He hugged everyone. Maybe he was gay. But that was another stereotype. She should have talked with the others more, not just about work but also some honest conversations. Maybe they could have figured out why Michael was the way he was.
The thoughts distracted her. Judith broke away from the hug and wiped her nose. “Thanks, Yue. What did you want to tell me about the gravitational wave detector?”
“Only two satellites were launched. The third was supposed to follow in mid-2035.”
“So, it’s useless to us?”
“Not quite. The three satellites are supposed to form a right triangle. The most important is the detector at the vertex of the right angle, and it was already successfully installed. The two other vertices of the triangle only require precisely aligned reflectors. One of those is already in orbit. The second one is missing.”
“Understood. So, we need an additional mirror. Could we use the shell? Isn’t it a perfect reflector?”
“The mirror must be aligned exactly so that an incoming laser beam is bounced back to the transceiver. We can’t use the shell for that.”
“Could we build something?”
“We don’t need to. We have mirrors just like what we need in storage for the laser link.”
“So, what’s the problem, Yue?”
“We need the laser link for power so we can expand the base. We don’t expect any more fresh supplies from Earth.”
“Well, we don’t have anything like that on the ARES, if that’s what you were wondering. The dusty Mars atmosphere would make optical energy transmission too inefficient.”
“So, you need to convince Maxim that we need one of the mirrors.”
“Okay... And then?”
“Then we land on the shell and mount it there.”
“What? Why there? Wouldn’t that be impractical? The shell is rotating with the Earth, and the mirror would have to be constantly realigned?”
“The mirror can do that itself. But then we’d know its exact position in space. If we just put it somewhere in space, its path could change unpredictably. Or do you have an extra propulsion system?”
“Unfortunately, no. Okay then, good thinking, Yue, I’ll get you a mirror. Then we’ll start off for the shell the day after tomorrow. It will be very interesting to land on it.”





   



March 12, 2035 – Mars Ship ARES
THE ARES WAS HUGE. The largest spaceship that Yue had ever traveled on before had been no larger than the Mars ship’s landing capsule. The space station that her homeland had built as something of a successor to the ISS had already been mothballed four years before she’d even made her first trip into space. She had completed test flights in the Tianhe module, a Dragon, and an Orion, but she’d never even seen an interplanetary spaceship up close before.
Judith showed her around. The American had quickly become something like a wiser, older female friend to her. She was everything that Yue would have liked to be—kind, but firm. She said what she thought, without hurting people. In contrast, Yue was often scared of upsetting everyone else by expressing her own opinions or desires.
It was a wonder that her work as the moon base’s administrator was going so smoothly. It was probably because the crew fit together so well. On the other hand, Michael, the ARES doctor, would’ve proven very difficult for her to deal with. All the better that he had preferred to stay on the moon and allow Jonathan to go along with her.
They passed through the lab and workshop and reached a series of storage rooms.
“This is just what we have to store under pressure and temperature control,” Judith explained. “Ninety percent of our supplies are outside in containers.”
“This ship is gigantic. I’ve never seen anything like it before.”
“You never went on the Chinese Mars ship?” Judith asked.
“That was my big dream, but I wasn’t good enough. I went on my first launch only after it had already departed.”
“Fortunate for us,” Judith said. “Otherwise, we never would have met.”
“Sometimes I think to myself that maybe just their communications have been disrupted, and that my four countrymen are still on Mars waiting to be rescued.”
“The images from the ExoMars probe very clearly show debris.”
“I know,” Yue said. “It’s just a hope. Just like I also hope that your wife is still alive, and Jonathan’s family too.”
“That’s kind of you. Now we should get back to the command center. I’m sure Giordano and Jonathan are waiting for us.”
    
YUE HAD an awful feeling in the pit of her stomach as she watched the moon grow smaller and smaller on the screen. The celestial body still looked gray and hostile to life, but it had become her home. She had even contributed to expanding it so that humans could live there. And that put the moon in a very exclusive position at the moment because Earth, which was half-lit by the sun from their current vantage point, no longer appeared to be habitable, and Mars, where the ARES was supposed to be headed, was not habitable yet.
But they would return. They only needed to land on the rotating shell and complete the gravitational wave detector. It was all very simple. The Europeans hadn’t done anything like it in more than 15 years, but it should all be done and completed in a few weeks. Yue smiled. She believed everything would work out, as unlikely as it all sounded. The force of the main engine pressed her deeper into her seat. Jonathan extended his hand toward her from a neighboring seat. She took hold of his fingers, which were warm and dry.





   



March 20, 2035 – Mars Ship ARES
THE SHIP SET down hard on the surface. Judith was happy that the computer had taken over the landing. She had watched it out of sheer curiosity. It had been about as easy as trying to thread a needle while riding on a swing carousel, plus having your seat spinning at the same time because someone next to you had wound it up before the ride started. If the ship had slowed down too much, they would have crashed. If they came in too fast, they would have bounced off to the side. But the ship’s landing algorithm had handled it all much better than she ever could have. It had repeatedly tested minimal changes in defined directions, learned from those tests, and then it had continued—or changed—its actions.
For the passengers, however, the process had been very stressful. They had been trapped in a confined space while the capsule lurched around like a robotic vacuum cleaner gone crazy. It smelled like vomit, but no one said anything. There was the sound of a bag rustling. The noise came from Yue’s direction, diagonally behind her. Judith bumped the ventilation system up a notch to get rid of the acrid smell. Her stomach felt very heavy, but she’d made it through without becoming nauseous.
She felt cold air on her right shoulder, causing her to pull her uniform jacket up a bit higher against her neck. The ventilation system was working very efficiently. Soon, the characteristic odor of machine oil and ozone spread throughout the command center again.
“So, everyone, take another deep breath, then Giordano and I will go outside. Do you have some numbers for me, Giordi?”
Giordano’s duty had been to monitor the external sensors. “Air pressure is minimal,” he said. “So, you better start the regular pre-EVA exercise routine.”
That was to be expected. At an altitude of 120 kilometers, the Earth’s atmosphere was already extremely thin.
“The temperature reading’s a bit meaningless, but I’ve got something for the surface. 120 degrees.”
That was also not very surprising. There must be friction between the shell and the thin atmosphere, as well as with the solar wind. So, they hadn’t expected the barrier to be cold. Their boots were rated up to 500 degrees, even to 800 for short periods of time.
“Do you have a spectral analysis?” Judith asked.
“Pure reflection plus some thermal radiation. Nothing about the material that makes up that thing,” Giordano replied.
“Pack a couple of sample collectors with our gear. Anything else?”
“The radiation load is not insignificant. Apparently, the Earth’s magnetic field is sticking tight to the shell, and the solar wind is following it. We shouldn’t stay outside for too long.”
“Could that cause something serious?”
“I don’t expect any immediate harm... You’re just increasing your risk of developing cancer, Judith.”
“I can live with that. I’ll start with the exercising. Yue and Jonathan, you should prepare the reflector while we get ready.”
    
NIGHT CAME before Judith had ended her exercises. That was exactly how they had planned it, so that reflections off the shell wouldn’t blind them. Judith climbed down the short ladder and was standing on what looked like a movie set. In front of her and to the left and right, the surface appeared to extend to infinity. The moon was shining in the night sky above her and illuminating the stark scenery. The horizon looked far, far away. It formed an abnormally straight line that reinforced the impression of an artificial scene. What movie was being filmed here?
She scraped the surface with her foot. It was smooth, not like ice, but something like plastic. She stepped away from the ship. All she could hear were her breathing and the life-support system. She imagined her steps would make a hollow, dull, reverberating sound. Below her was a 120-kilometer-thick layer of air, with Lisa waiting on the ground for her return. Judith squatted and then went down on one knee. She wanted to put her ear against the surface. Maybe she could hear Lisa’s voice among the billions of souls down there hoping for rescue.
“I wouldn’t do that,” Giordano said via radio. “Our helmets’ material is much more sensitive to heat than our suits.”
Of course! He was right, and she stood up. She needed to be sensible. She had a task to complete. “Have you taken some samples, Giordi?”
“Already done. I took two close to the ship, and two farther away.”
“It looks very uniform all around,” she said, “I doubt we’ll get anything different if you take any more from a different position.”
“Well, we’ll only know that afterward.”
Giordano was clearly the scientist here. He sometimes came across to her as a good handyman, because he was always trying to fix and improve everything. She opened her tool bag on her belt and took out a hand drill. Then she squatted down and tried to drill a hole. The drill bit could not penetrate the shell. It must have an enormously high hardness.
One time she thought that she’d finally overcome the resistance, but when she lifted the drill, she couldn’t see any marks or damage. “I think we can set up the reflector now,” she said.
Giordano didn’t answer. He was walking away from the landing capsule in an eastward direction. He took out a tool, squatted down, and slid it back and forth on the surface.
“What are you doing?” Judith asked.
“Just a small measurement.”
She heard him humming a cheery melody. Apparently, the results were promising. “What were you measuring?”
“How the surface conducts sound. Walk around a bit, will you?”
“You’re measuring the sound of my steps?”
“Yes, you’re making the surface vibrate, and I can record the vibrations.”
“And what will that tell us?”
“How deeply the sound penetrates the material. And a minimum thickness for the shell.”
“That’s smart,” Judith said.
“Thanks. You can get the reflector from the airlock now.”
“On my way.”
    
THEY SET up the reflector about 500 meters away from the landing capsule so that it wouldn’t be accidentally knocked out of alignment when they took off. The device was remarkably simple. It searched the skies for a signal from the LISA satellite and then constantly readjusted its mirror to point back at the satellite. Because the satellite’s position, which was placed at one of the Lagrangian points, and the reflector’s position were known, the distance that the laser beam had to travel could be calculated. Now, if a gravitational wave changed this distance, the satellite could detect it.
“Just a second... let me put some tape down first,” Giordano said.
“Adhesive tape?”
“Two-sided tape. It can be used anywhere. It’ll prevent the reflector from sliding around.”
“Why should it slide?”
“Never can be too careful, and it’s better to be safe than sorry.”
“Okay, then.”
Judith watched Giordano as he carefully affixed one side of the tape to the surface. “How is that even holding, with the surface being so smooth?”
“Adhesive power. Not even aliens can prevent that. Physics is the same for everyone.”
That was a reassuring thought. Together they lifted the reflector onto the adhesive surface. Then Giordano gave it a good push. “See? It’s holding perfectly.”
Judith bent down and switched on the reflector. It had a solar panel so it could charge its battery when there was sunlight. That way, it could operate for years without any external intervention. He hoped they wouldn’t need that long to receive some answers.
“Now all we have to do is activate LISA,” she said.
    
“LOOK AT THIS,” Giordano called from the command center of the landing module.
Judith turned around. She was working on their launch preparations. “Can’t it wait?”
“It won’t take long, but you need to see this for yourself,” Giordano answered.
At the moment, Jonathan was bent over the microscope that Giordano had set up. Judith stood and walked across to him. Next to him was one of the sample containers that Giordano had filled from the shell’s surface. It was made of glass.
She lifted it and examined it. “Empty,” she said.
“Not entirely,” Giordano countered.
“This is crazy,” Jonathan said and made room for her.
The two had piqued her interest! She covered her left eye so that she could see better through the eyepiece. At first, all she saw was an empty, white wall.
“You’ve got to look at the edges. The thing seems to be constantly trying to get away,” Giordano said.
The thing? She concentrated at the edges of the slide. And there it was. It was... a flea? No, it rotated and rolled through her field of view. It was some kind of tiny machine, approximately spherical, with no apparent outer shell. Countless tiny tentacles appeared to extend outward in all directions from its core. It seemed to use the tentacles to move around. But where did it get its energy? And what was it made of?
“That is... crazy, really crazy. Have either of you ever seen anything like that before?”
“I assumed it was some kind of nanomachine. Those were being developed on Earth, although nothing nearly as advanced as that. It seems to be made from the same alloy as the shell, but I haven’t determined the alloy’s components yet. It must consist of at least one substance that doesn’t exist in our periodic chart.”
“A super-heavy metal?” she asked.
“Apparently there are still ‘islands of stability’ that our physicists haven’t yet found.”
“So, what is this thing doing here?”
“My guess is that it repairs the shell whenever something makes a hole in it. But maybe the whole barrier is made from these things.”
“But where did they come from? There must be billions of tons of these tiny machines.”
“Not necessarily. I also analyzed my acoustic measurements. The sound penetrated only a few nanometers into the shell. That might be due to the shell’s material.”
“Or?”
“Or it might be because the shell is only a few atoms thick. Then its material could’ve been brought into our solar system in a comet, for example, without even anyone noticing. I’m thinking of 2I, in particular.”
“2I?”
“Yeah, the interstellar visitor that I discovered at the beginning of January.”
That was true. That had definitely been something. It had seemed to be a sensation at the time, but it had been forgotten in all the subsequent drama. Yet it did appear to be one explanation.
“I still can’t believe any of this,” Judith said.
“But you’ve seen it with your own eyes!”
“Do you really believe that we landed in a spaceship on a layer that’s only a few atoms thick? That’d be like, I don’t know, driving a tractor over a whole bunch of raw eggs.”
“That could work as long as the tractor’s tires were wide enough. You want me to calculate an answer for you?”
“No, Giordi, you don’t need to do that. But I think you know what I mean.”





   



March 29, 2035 – Mars Ship ARES
THE SECOND PART of their mission was going to be more time-consuming. But Judith enjoyed the days. Michael was not here, continually putting pressure on her. Had the psychologists missed that character trait in him? Or was that the precise factor that drove the whole team to its peak performance? With Yue, Jonathan, and Giordano, in any case, life was much more pleasant. If Michael got his way and if he still wanted to take the ARES to Mars, she would let him have it, and she’d stay at the moon base.
She heard a rattling noise coming from someplace else. That would be Yue, who had taken it upon herself to optimize the storage system. NASA, she said, hadn’t put into practice the latest best procedures. She was probably right. It was typical in the space agency to continue doing something after it had proven itself to work once, even if better methods became available over the years.
Giordano was spending all his time at the telescope. He seemed eager to be the first one to spot the LISA satellite at Lagrange point L1. They had long ago picked up its signal and were using this signal to home in on the satellite itself. They knew that it was supposed to be positioned where the ESA had placed it, at the L1 point approximately 1.5 million kilometers in the direction of the sun. On the other hand, one of the reflectors had been placed at the Lagrangian point L4, on the Earth’s orbit, but 60 degrees—or two months—in front of the Earth.
The long flight, during which they circled the Earth multiple times following larger and larger orbits, gave Judith lots of time to think. Perhaps it was finally time to say goodbye to the past. From week to week, the chance that Lisa and their sons were still alive decreased more and more. Without sunlight, civilization would eventually fall apart. Light was sustenance, and sustenance was life. She was sure most provisions had already been used up. In the cities, most of the people were probably already dead. Those who lived in the country and had their own provisions might be better off for a bit longer.
But the most essential resource might be energy. Why hadn’t they moved close to one of the country’s only remaining nuclear power plants? Wind would’ve ceased. Coal, gas, and oil had to be transported. Only nuclear energy was a stable energy source under those conditions. In areas around these nuclear power plants, the fields might still be able to be illuminated in order to produce food—which would definitely be enough for only a tiny fraction of the world’s population.
It was depressing. Was NASA taking care of her family? Almost certainly not. Without communications, she was sure public infrastructure and government operations would collapse. People would have to organize locally, like had been done 2,000 years ago. The farther someone was from civilization, the easier it would be for them to cope with changes. Maybe a fisherman on an isolated island would be the last surviving human.
More than a few times she’d wished that the shell had spared humankind a long demise and had wiped them out quickly. Or was that selfish? Did she only feel that way to make it easier to say goodbye? The uncertainty was the worst. It always came along with hope like a negative/positive companionship. Which was harder to bear? She didn’t know. Sometimes she was happy not to know her family’s fate, but then later she would fall into pits of despair.
“Judith?” Giordano had walked into the command center. He looked worried.
“What is it? Has something happened?”
“I found the LISA satellite.”
“Is there some problem?”
“It’s drifted out of position.”
“How could that happen? I thought the forces of attraction from the sun and Earth were equal at the L1 point?”
“L1 is unstable, like L2 and L3. A satellite in that position has to regularly perform small adjustment maneuvers to keep it in place for long periods of time. But the LISA probe has already drifted about 10,000 kilometers away. That’s why I couldn’t find it in the telescope before.”
“Then we go get it and put it back at L1.”
“That won’t work. It’ll just drift off again.”
“Then we repair it.”
“I don’t know of any spare propulsion systems on board that we could use to replace it.”
“A long time ago, people didn’t immediately put in something new and throw the old away. How about we try to repair what’s there, first?”





   



April 4, 2035 – Mars Ship ARES
“I’VE GOT IT,” Jonathan said as he clipped the end of the cable onto the framework of the satellite’s extended arm. When they had exited the ARES, the LISA probe had looked tiny. But now, as he saw Yue floating above it, the probe suddenly looked huge.
“I’m reeling in the cable now,” Giordano said by radio.
Using the thrusters on his back, Jonathan maneuvered a bit upward and let himself slowly tilt forward by 90 degrees. Now the probe was above him. It is fun, he thought, to play with the peculiarities of space.
Slowly the satellite moved toward the ARES, floating in the vacuum with its propulsion systems switched off. In reality, they were moving faster than any supersonic jet, but there was no reference frame for them to notice that. It was as if they were the center of the universe. If he were to measure the galaxies’ redshift from their current position, all of them would be moving away from him. But that was true of any point in space—everyone could enjoy the same special feeling.
The satellite had almost reached the ARES.
“I’m going to need some help here,” Giordano said.
Yue was faster. She braced herself against the outer shell of the ship and extended her arms. Jonathan watched. Now was the moment. Together, Giordano and Yue would have to neutralize the impulse that Giordano had given to the satellite through the cable. The LISA probe contacted Yue’s outstretched arms. They bowed a little to absorb the impact. For a moment, she looked like Atlas, supporting the world. Then she simply let go. The satellite was now floating directly next to the exit.
It was too large to move inside through the cargo lock. They would have to repair it here, outside. They had brought the satellite as close as they could to their doorstep so Giordano could have access to his tools and spare parts. Jonathan floated on the other side. His gaze fell onto the white Earth. It had come to look very normal and familiar to him.
“You’ll tell me when you need something, Giordi?”
“Of course.”
Giordano climbed onto the satellite. It was made of two equal-length arms that formed a right angle, and a central module situated at the point of intersection. A framework connected this module to a platform, under which the propulsion unit could be seen. Giordano was apparently trying to get to the propulsion unit.
“How do you know what to do?” Jonathan asked.
“I don’t. The LISA repair manual is on Earth. But I know this kind of propulsion unit, made by a large European manufacturer.”
“So, you’ve repaired them before?”
“No, but I’ve seen them in brochures.”
“And that’s how you know how to repair it?”
“I’ve worked on them before, of course,” Giordano said. “That was my job for two years. We jetted around in Earth’s orbit and ripped apart faulty satellites. You wouldn’t believe how much valuable hardware could be recovered from those things, and at the same time, we were helping to clean up the problem of space junk.”
“Ripping something apart isn’t quite the same thing as repairing it, I’d think.”
“Almost, Jon. At least the initial steps. I always had to test whether something was still usable or not.”
“Ah, like we evaluate the organs of people who’ve just died.”
“Exactly. And then I remove the still usable organs.”
“Well, let’s hope we don’t have to perform any transplants today.”
“Yes, that’d be a good sign. That’d mean that the propulsion unit is still salvageable.”
    
TWO VERY TEDIOUS HOURS LATER, Jonathan was sitting next to Yue in the cargo airlock. Their legs were hanging down. Then Giordano came toward them. His shoulders were drooping.
“Doesn’t look good,” he said. “The drive must’ve been struck by something, probably a small meteorite. The fuel line’s been destroyed. There’s also no more fuel. Are you copying this, Judith?”
“Yes, I copy. Refueling should be no problem.”
“I won’t be able to seal the line anymore, though.”
“Not even with duct tape?”
Giordano spun a roll of adhesive tape. “No, it’s too cold. At below negative 180 degrees, it’ll turn brittle and crack.”
“What if we just brought it back to the L1 point?” Jonathan suggested.
“With no fuel, it can’t maintain its position, and a day later it’ll already be far away again. The reflector on the shell could keep tracking it, but not the one at the L4 point.”
“We could stay here and hold the satellite in place,” Yue said.
“The ARES is an interference source,” Giordano said. “Plus, then we’d have to stay here at the L1-point for months. We can’t know when a signal might come in.”
“And you don’t have any spare propulsion units on board? Weren’t all of the systems designed to be redundant?” Jonathan asked.
“The redundancy was achieved slightly differently,” Judith explained. “There are two equal propulsion units, one on the landing capsule and one on the orbiter module. We could replace one with the other, if necessary. So, even if one of them were to fail, we could keep going with the other.”
“So, both are functional? Then we could perform a living donor operation,” Jonathan said. “Like for a kidney.”
“That’d be sure to send Mike into a rage. The remaining engine might fail on our way to Mars.”
“But one should be enough,” Yue said, “or did I misunderstand something about the redundancy?”
“No, you’re right,” Giordano said. “But if the ARES flies on to Mars and we lose the engine at some point, then we’d be stranded. Depending on when it failed, we might fly right past Mars, or we might crash, or we might be trapped on the ground. I could understand Mike not being particularly happy about those prospects.”
“We’ll do it, nevertheless. We’ll transplant the orbiter module’s engine to LISA,” Judith said. “I’m in charge, and I’ll make the decisions. Mike didn’t even come along.”
“And our flight to Mars?” Giordano asked. “Not that I’m in any particular hurry, but wasn’t that supposed to be our primary goal?”
“It will have to wait. If we haven’t heard anything after a year, then we’ll retrieve the engine. And then all options will be back on the table.”
“I’m happy that Mike isn’t here. Otherwise he’d probably have you by the throat right now,” Giordano said.
“No worries, I know how to defend myself. Let’s get this repair over with.”
“I’ll start right away. It’s not that comfortable in these suits, even if our lovebirds here seem to think otherwise. Yue and Jon, come on, now I’m going to need your muscles.”
    
“ON THREE,” Giordano said. “One, two, three!”
All together, they gave the LISA satellite a push. They had changed its outer appearance significantly. The orbiter module’s propulsion unit was oversized, but it would fulfill its task. The probe now looked as if someone had mounted a small car onto the chassis of a tractor-trailer. Slowly the probe drifted off into the darkness. Giordano had linked its new engine to the probe’s control computer. After it reached a minimum distance of 200 meters from the ship, the probe’s new drive would fire for the first time, and after a while, LISA would reach its proper position again.
“Good luck, LISA,” Yue said.
Jonathan waved in its direction. Then a bluish light appeared underneath it. The computer had activated the engine very slightly and fed it only as much fuel as was necessary. The thin flare looked like the flame of an ancient pocket lighter. He hoped the solar wind wouldn’t blow it out.
“All status indicators on green,” Judith said. “The probe is functional again. It will reach L1 in a few days. Then we can receive the first signals.”
He hoped that Judith was right. A message from inside the shell would change everything. Jonathan reached for Yue’s hand.
“And now you all better get inside. Then we’ll start our return flight.”
“Oh, I’m not looking forward to seeing Mike again,” Giordano said. “Did you tell him what we did with the orbiter’s propulsion system?”
“No,” Judith answered. “I just asked him if he wanted to hear about the repair work, and he said no.”
“Ha, that was smart. I guess we’ll have some peace and quiet, then, at least until we get back to the moon.”





   



April 14, 2035 – Moon Base Unity
“IT MAKES the process a bit more difficult, I’ll give you that,” Giordano said.
“Hey, you were the one who moved all the engines,” Yue said.
“I was ordered by my commander. That’s what I’ll tell Mike, at least.”
“I didn’t know you were such a scaredy-cat,” Yue said.
Jonathan was proud of her. She had gained confidence during their repair mission. He hoped she was a bit proud of him too. He was breathing fast, because they’d had to climb into their spacesuits before the landing. The landing capsule was now attached to the rear end of the orbiter module, so, after their braking procedure, it was at the front of the spaceship. There was also no longer an airlock where the orbiter module’s engine used to be and that they could have used to climb directly into the landing capsule. So, they had to take a slight detour through space to get into the landing capsule.
“Time for us to get out,” Judith hurried them along. “I can’t wait to take my first bath.”
Maxim had sent them photos of the new bathroom unit. It now contained an actual bathtub, in addition to the three showers. The tub was in its own small room with a door that could be locked, so its user could relax in peace and quiet. Jonathan didn’t usually care to take a bath, but climbing into some warm water with Yue sounded pretty darn good. He pushed off from the outer wall, floated around some shielding, and steered himself toward the landing module with the help of the small nozzles on his back.
Just as Jonathan entered the landing capsule’s door, someone gave him a push from behind. “Hey, watch out!” he said.
“You’re too slow, old man,” Yue answered.
He knew he needed to exercise more. Otherwise, she would eventually replace him with somebody younger and in better shape. The competition was harsh, three women for seven men, and one of those women didn’t even like men. He couldn’t imagine how he, of all the men, could be so lucky. Or maybe it wasn’t luck. Perhaps Yue had sought him out? It didn’t matter. The complicated procedure before landing had at least one advantage. They didn’t need to put on their suits after landing. They could march right outside immediately. The others would be surprised.
    
THE AIRLOCKS APPEARED to be blocked. “Won’t someone let us in?” Giordano banged on the outer lock door. It finally opened, and Wayne and Kenjiro came out.
“We hadn’t expected to see you quite so soon,” Wayne said. “It’s great that you’re back. You want to see how far we got while you were gone?” He seemed really excited.
“Do you have anything you want me to take inside while Wayne shows you our progress?” Kenjiro asked.
They gave him their bags, and Ken carried them into the airlock.
“Come this way,” Wayne said. He led them to the greenhouses. They had been placed lengthwise, one next to the other, and looked a little bit like covered flower beds. The first four were lit up, even though the sun was shining. Their soil looked to be covered with green plants. Jonathan couldn’t tell what exactly they were because the transparent roof had filmed over with condensation.
“Electricity production is going well, so we’ve been able to give the beds some extra light,” Wayne said. “Here, we’ve got, for example, spinach, carrots, and tomatoes. We already harvested the first spinach. My goodness, even if you never liked spinach before, whatever magic Ken puts into it, you’re going to love it, I swear.”
“Is it hard or stressful to work under the low roofs?” Jonathan asked.
“Both, but you get used to it. After an hour you no longer notice the smell, and after a week, crawling feels like your natural way of getting around. Of course, it is stressful, I’m sure you won’t be surprised, but it’s worth it. How long did we go without fresh food?”
It was wonderful what the six of them had accomplished. What impressed Jonathan even more, though, was how much a simple physical pleasure had changed them.
“What did you mean by a smell?” Giordano asked. “Don’t you need to wear a mask when you’re in there?”
“You need a breathing mask, but not a pressure suit,” Wayne explained. “The air in there is mostly carbon dioxide, which is good for the plants. But when you get oxygen through a breathing mask, the smell still gets through because the mask isn’t airtight.”
“Have you tried gardening in a spacesuit?”
“Of course, Giordi. When we started, the beds were still in a non-pressurized atmosphere, so we had to work in our suits. It was an even worse ordeal.”
“I bet. Well, I guess we’ll see if a gardener’s life suits me or not.”
“We need a plumber, too. We’ve still got to lay the supply lines from one greenhouse to another and within each greenhouse—electricity, water, gas—almost like on Earth.”
“You’re just missing the shit line there,” Giordano said.
“So far, we’ve been mostly plant breeding,” Wayne said. “But we need waste for that too. When we first started we had to inoculate the soil with it, and then we’ll need to use it to fertilize the soil now and then.”
“So, are we producing enough organic waste?” Giordano asked.
“Without you four, our shit supplies had already run dry. That’s the main reason we were so anxious about you all returning. Okay, just kidding.”
Giordano laughed. “Okay, then I’d like to know how you’ll manage if the rest of us go to Mars.”
“Are you then?” Wayne asked.
“Are we, Judith?” Giordano asked.
“We’ll talk about that later,” the commander said.
    
“NOW THAT WE’RE all back together again, I’d like to clear up an important question,” Michael said. He was pacing back and forth in the command center, his arms crossed behind his back like a professor. Jonathan sighed. He hadn’t even had time to take a shower, and Michael already wanted to start discussing their fundamental issue. Everyone in the command center already knew what he wanted to clear up, so nobody asked what he meant.
Michael stopped and let his gaze scan the room. Doing that didn’t make him look very poised—in fact, he seemed to project an air of arrogance. It wasn’t the way to win anyone over.
“Okay, well, if nobody’s going to ask, I want to talk about Mars. There are many reasons why we should fly there as soon as possible. The longer we wait, the more problems we’ll have establishing a new civilization, because we’re wasting too many resources here on the moon where it’s not doing anyone any good.”
Just like that, Michael had insulted the entire Unity crew. Even Wayne, who liked to tease and joke around, had been so excited about the new greenhouses that he must’ve felt personally attacked by Michael’s words.
“Before we decide anything, we should first wait for the results from LISA,” Yue said. She spoke quietly, but with a firm voice.
“The satellite could also send the results to us on Mars. You don’t think that anyone is still alive down there, do you?”
“And what if there is, and they need our help?”
“Right now, we’re the ones who need help. If we can establish a stable Mars colony, maybe we can help our old home in the future, in a few generations.”
“At the moment, we cannot fly to Mars,” Judith said. “That would be much too dangerous. We don’t have a spare propulsion unit.”
Michael’s pacing jerked to a stop. The color drained from his face.
“You mean the main drive failed?” he asked. “Why isn’t anyone outside repairing it? I understand if you wanted to take a quick break first, but someone’s got to immediately—”
“No, we needed it to repair the LISA probe,” Judith interrupted him. “It’s waiting for us at the Lagrangian point L1. After we get the results, we’ll retrieve it.”
“You did what? That’s treason!” Michael’s voice cracked. “You’ve gone way beyond your authority, Judith. You have orders from the President to raise the American flag on Mars. Your command is done! You’re a criminal!”
Michael ended his tirade, and nobody said a word. Almost everyone had their arms crossed. Michael immediately recognized that he was alone. His lips twisted into a wry smile, and a manic look came into his eyes.
“You’re going to be sorry about this, Judith,” he said. Then he left the command center. A short time later, they could hear loud classical music.
This isn’t good, Jonathan thought. If Mike feels like he’s trapped in a corner, he might lash out in desperation and try something that I wouldn’t wish upon anyone.
But, Jonathan could not bring himself to go talk to Michael yet.





   



May 10, 2035 – Moon Base Unity
JONATHAN YAWNED and stepped out of the airlock. ‘A walk in the morning will keep away worries and concerns,’ his grandmother would probably have said. But at the moment, he felt utterly carefree. The Earth and the uncertainty and unease associated with it were far away, at least until it rose in the sky again. He’d gotten used to not even looking.
The ground at his feet, the moon’s surface, however, was also fascinating if you stopped long enough to look at it. The area around the airlock was always covered with footprints, but he could tell that he wasn’t the first to go outside that morning. It was probably Maxim already at work in one of the greenhouses again. The commander almost seemed addicted to the gardening work. His steps had stirred up the lunar dust, and it was very slowly settling back down to the surface.
If Jonathan bent down to see the dust with backlighting, he could detect tiny, fine clouds a few millimeters above the ground. He felt like an animal tracker. But he needed to hurry. Maxim didn’t like it when someone was late to start a shift. The plants needed their order, he kept saying. It was news to him to hear that Mother Nature kept to fixed time schedules, but he didn’t want to contradict Maxim. Maybe he should walk a little faster.
He’d almost reached the frontmost greenhouse when a rover sped past him and startled him. He couldn’t hear it coming up on him from behind because of the lack of an atmosphere on the moon.
“Man, Wayne,” he said over the helmet radio.
The rover left behind a cloud of dust. Wayne, its driver, had set himself the goal of redoing the path to the solar panel installation and farther to the FST in the Shackleton crater so that accidents like what had happened to Maxim would no longer be possible. It had apparently also awakened the racecar driver in him. Every night, Wayne gave updates on his new best times for covering the distance to the shelter. He’d given the new path the German name ‘Autobahn.’
The Autobahns and highways on Earth were probably already starting to get overgrown by plants. There it was again: home. His thoughts always landed there eventually. Then he lifted his gaze to the sky. Whenever he looked up, there was always a brief moment of hope. Was the bright shell gone yet? No. The disappointment lessened with each passing day, but it was still there. And there were also no messages yet from LISA.
Jonathan stood in front of the entrance to the greenhouse, then made his way through the airlock. Next was a low space that smelled like mildew. Here he took off his spacesuit and put on a breathing mask. Then he opened the door to the actual greenhouse. The dark green of the plants was a joy to his eyes.
“About time you arrived,” Maxim called.
The commander was kneeling on one of the paths between the beds and picking something out of the ground. Jonathan walked up to him, hunched over. As a greeting, Maxim held out to him a small leafy plant that was just developing a flowery shoot.
“Do you have any idea how this weed got here? NASA tested the seeds we use here for type purity. Nevertheless, this stuff is popping up everywhere.”
Jonathan smiled. That was typical of life. It didn’t like to be restricted to specific paths. It was always good for a surprise.





   



May 21, 2035 – Moon Base Unity
“NOT HERE,” Maxim said and spread his arms out wide.
It looked strange to Jonathan to see a man kneeling with his arms stretched out, almost like a memorial statute. He lowered the spray arm of the fertilizing tool that they’d built from an old vacuum cleaner and asked, “What do you mean, not here?”
“Don’t fertilize here.”
“But the ground here needs nutrients just like all the other beds.”
“I’m taking care of that myself. This here is my corner. I don’t want anyone else messing with it. Off-limits.”
“Okay. What are you doing—?”
“None of your business, Jon. I’m the commander. Or have you forgotten?”
“As you wish.”
Maxim had never acted so strangely before. Hunched over, Jonathan moved away again. There were still plenty of beds he needed to fertilize with his sludge. But it was strange. He turned around and looked several times. Maxim was bent over in the corner and digging around in the ground.
Jonathan also saw a few green spots. Was Maxim attempting some illegal experiment? At least he didn’t appear to be assembling a bomb.





   



June 23, 2035 – Moon Base Unity
“HAPPY BIRTHDAY TO YOU, HAPPY BIRTHDAY...” Eight people were standing in the command center and singing a birthday song to her.
Judith was touched. She hadn’t even remembered her own birthday. Her colleagues, who were now lined up and congratulating her one after the other, had to have awakened extra early for her. And at least two of them were even off duty right now. The last one in the line was Maxim, the base commander. He was holding his hands behind himself. Judith held out her hand to shake his, but he brought it forward holding a bouquet of flowers.
Madness. She accepted the flowers and held them up to her nose. The pretty, orange-red flowers had a strong fragrance! It was overpowering. Tears she couldn’t hold back welled in her eyes. Judith sobbed, and Maxim gave her a hug. She protected the flowers with her hands. Real, actual flowers on the moon! It seemed like a miracle to her.
“How did you do it?” she asked.
“They’re tagetes. In Russian, we call them barkhattsy. I think you call them marigolds. They’re not very demanding and need only a small amount of warmth.”
“But it must’ve taken a long time? And where did you get the seeds?”
“We brought the seeds with us. I started planting them back in March when it became obvious that we already had enough area for cultivating food. You were lucky that you were the first with a birthday while they were blooming. Some have been wondering what I’ve been doing in the blocked-off corner in Greenhouse 3.”
“This is a wonderful present, Maxim. Thank you so much.”
“It’s not just my doing. Without each and every one of you, we never would have made it to this moment here and now. These flowers are a project we did together.”
Together. That sounds good, Judith thought. She looked around for Michael, but he wasn’t there. Should she be worried? No, she decided, today was not the day for that. She held up the flowers again to her nose. They had such an intense fragrance, so much more intense than the marigolds she remembered on Earth.
She had to remind herself they were just flowers. She remembered seeing them often in parks and gardens, but nobody had ever given her a bouquet of marigolds before. If only Lisa had been here! She would have been so happy to show her the present. Lisa had the rare ability to truly share in someone else’s joy. She could be so enthusiastic. You couldn’t help but feel even happier, and the feedback loop fed the euphoria, so it just kept growing.
“So, is it time for cake now?” Jonathan asked.
It was true. The birthday kid usually provided the cake at the party. But, since she hadn’t even thought about her birthday, she hadn’t prepared anything.
François came to her rescue. “This afternoon. I made a little something,” he said. “I had the feeling you might not have been thinking about your birthday, Judith.”
She took a deep breath. For all the misfortune they’d been through so far she was very fortunate, particularly for being with the people who were gathered around her now. No matter what the future had in store for them, this group was a reason to be hopeful.





   



September 7, 2035 – Moon Base Unity
MICHAEL LOOKED AT THE CLOCK. It was five minutes to six. Atiya’s shift would be ending soon. “Still nothing from LISA?” he asked.
“No, nothing at all,” she answered.
“And the hardware is functioning?”
“Yes. Optimally. We’ve recorded three gravitational waves that we were able to attribute to colliding neutron stars, and one that we think originated from the time a black hole was formed at the end of a supernova.”
“That would’ve been a scientific sensation on Earth,” Michael said.
“Absolutely. I think we can safely say there’s no problem with the instrument’s sensitivity. LISA is working better than the ESA ever anticipated.”
“Thanks for your assessment, Atiya. You’ve confirmed my suspicion,” Michael said.
“That the Earth is dead? We can’t know that from what we’ve seen so far.”
“Not directly, but let’s not get started. I didn’t come here to argue.”
“That’s good,” Atiya said. She stood up. “You’ll have to excuse me. My work shift is over now.”
“But what if LISA sends data now?”
“The reflector on the shell just disappeared over the horizon from LISA’s viewpoint, so the instrument can’t measure anything for the next eight hours.”
“That’s very practical.”
“Yes. This way, we only need one person to manage LISA.”
“Understood. I won’t keep you from your free time then.”
“Thanks. Goodnight, Mike.”
Michael stooped down to tie his shoe. Looking under the table, he watched Atiya leave the room. Then he sat down in her seat and started the LISA control software. Before he made any decisions, he needed data. He had to be sure that nothing was going on here behind his back, like before when JR had simply sacrificed the second propulsion unit.
Her decision, in any case, was illegal according to NASA’s own rules, because aborting the Mars mission was permissible only with a simple majority vote among the crew—the original Mars crew, that is, and two of the original team hadn’t even been on board when the decision was made. Simply speaking, the problem was there was nobody here who could relieve the commander of her position. He was the only possible option, and he was definitely in the absolute minority.
Slowly, Michael went through the data collected by the gravitational wave detector. He didn’t completely understand the physics behind the data, but the results did not look as if they contained hidden messages. Instead, they looked like what he had seen for similar discoveries. Atiya hadn’t lied to him. LISA was functioning and was sensitive enough.
What now? They’d been waiting for five months for a message, a sign, any news from Earth, and there’d been nothing. He’d been very patient. But it was over—Judith’s strategy had failed.
Michael would try one last time to convince everyone else, and if that didn’t work, he’d have to come up with a new plan.





   



September 8, 2035 – Moon Base Unity
“OH, Michael, haven’t we discussed all of this enough already?” Judith pleaded. She was sorry, but Michael kept bringing up the same topic over and over again. This would be the last time she called a general meeting on his behalf.
“How long have we been senselessly waiting for a signal from Earth? It’s past time for us to talk about other plans. Or do all of you want your kids to grow up in holes in the ground with artificial lighting?”
“Mike, I don’t know that anyone here is pregnant right now.”
“It’s a matter of perspective. We’ve got to let go of the Earth. What was once down there is no longer. You, Judith, you’ve got to let your family go. I think you’re letting your feelings stop you from coming to the logical conclusion.”
She had anticipated Michael launching a personal attack against her. He’d targeted her weak point and everyone here knew it, knew how much she missed Lisa and the boys. And even though she had expected it, the attack still hit that nerve, because Michael was at least partially right—she didn’t want to let her wife go. She would fight tooth and nail against that. Did that mean that she was incapable of making a professional decision?
“I...,” she said, but then cut herself off.
Yue stood up. “I have no living relatives down there anymore,” she said. “Nevertheless, I also think it’s still too early to give up on Earth. We’ve been listening now for five months, which is not really that long. I imagine it’s pure chaos down there. People will need time to reorganize themselves under those conditions. And they must.
“It’s also not that simple to communicate with us. They’ll have to study the shell. They’ll notice that there are still tides, so the moon’s gravity must still penetrate through the shell. And then they’d have to manage to recommission one of the large particle accelerators, at best, the expanded CERN. For that, they’ll need a lot of energy that I’m sure is pretty scarce right now.
“Then they’d have to be able to generate tiny, unstable black holes that we’d be able to detect with LISA when they evaporate. For all that, five months is not long enough. We should give them at least two years.”
Judith took a deep breath. Yue had presented the correct arguments, and Michael couldn’t also accuse her of having personal attachments.
Michael jumped up and assumed the lecturer’s stance that he seemed to enjoy, slightly hunched forward, his arms behind his back. “Don’t act as if you’re entirely neutral in this, Yue. You and Jon are a couple now, and he has relatives on Earth. And your assessment lacks a consistent basis.
“From the moment the shell appeared, humankind’s most significant problem would have been the lack of energy. That problem would have only gotten worse, because we can be sure that there’s no longer any wind blowing anywhere. And in Europe, where CERN is, they’ve been shutting down nuclear power plants one after another. Even if your Chinese countrymen were still producing electricity, it’d never be able to reach Switzerland.
“And I can’t imagine anyone would be willing to divert a large amount of an already very scarce, vital resource just for the chance at possibly talking to ten astronauts stranded in space. We’re not that important to those people down there. The day-to-day struggle for survival, that’s what matters to them now. And we can’t do anything to help them with that.
“That is, if there even is anybody alive down there, which I doubt. We should be worried about doing something we can directly control—trying to ensure the survival of homo sapiens as a species. But we might even be too late for that, too.”
“You’re both right,” Maxim said. “You, Yue, and you too, Mike.”
    
WHAT IS MAXIM DOING? Has he switched to Michael’s side? Jonathan wondered.
“But just take a look around here, Mike,” Maxim said. “The moon base is stable. We have energy, air, water, and food. Yes, the moon is not optimal, and Mars is certainly the better home in the long term. But we’ve got time. It’d probably even be enough to move ten years from now. So, I think we can also give humankind more time to try to contact us. Maybe then we’d even be able to help somehow. We can’t know for sure, but if we learn we could help, yet we’re too far away, I’m not sure we could ever forgive ourselves. We shouldn’t take that risk right now.”
Good. It looks as if Michael is still by himself, Jonathan surmised. At least nobody had immediately jumped to take his side. They were lucky. Everything was going relatively well right now. When things were going well, people were less inclined to make changes. All they needed to do was try to ensure that the moon base continued to operate smoothly.





   



September 9, 2035 – Moon Base Unity
HE’D TRIED. Nobody could accuse him of not trying. But it hadn’t worked. Michael turned onto his other side in his bed. All that remained was to implement the plan that he’d been devising during the last few weeks. Those satisfied smirks would soon be gone from Maxim’s and Judith’s faces. They didn’t seem to know who they were dealing with.





   



October 13, 2035 – Moon Base Unity
JONATHAN BENT over the lettuce bed. He pushed the shiny green leaves to the side. There they were—weeds—sprouting up here, too. In the last few months they had started spreading everywhere. He would have to determine what kind they were. They were probably growing so well because they had so little competition. But at least keeping up with weed removal gave them something to do, so the gardening work didn’t get too boring.
He heard a clattering noise from the rearmost corner, from the area where Maxim grew his flowers. Had some bowl or cup fallen over? Maybe from one of those weak moonquakes? He turned toward the sound but couldn’t see anything. Most of the moonquakes weren’t even perceptible to a person. However, nothing had ever fallen over before, which was why the sound was so strange.
And what was that sound? There was a hissing noise too. He felt a slight movement of air that raised the hairs on the back of his neck. That wasn’t the ventilation system. Shit! He had to get out of there quickly!
Jonathan jumped up and banged his head against the low ceiling. Lucky for him, the airlock wasn’t even ten meters away. He ran, hunched over, pulled open the inner door, and jumped into the airlock. The rapidly decreasing pressure in the greenhouse ripped the door from his hand. He had to be quick. He would still be able to breathe through the mask, but if the air pressure dropped to zero, he’d die if he hadn’t gotten into his suit in time.
It was hanging over a chair. He pulled the bottom part on. Then he tried to pull on the HUT, but it got caught on his breathing mask. He took a deep breath, held it, and ripped the mask off his face. Quick, the HUT. He first closed only the most necessary fasteners and snaps. He was running out of air. He pulled on the helmet, but it got caught on his chin. He pulled it down forcefully. He had no time. He connected the helmet to the HUT, and the closure clicked shut. The life-support system started running at full blast and blew fresh oxygen into his face.
He’d made it. He inspected the suit, tightened everything better, and closed the remaining snaps. That was close. If he hadn’t reacted so quickly, who knows? Then whoever was on the next shift would’ve likely only found a frozen corpse. If he’d checked on Maxim’s flowers instead of getting himself to safety right away...
The flowers! Safe in his spacesuit, he ducked back into the greenhouse. It was still illuminated as if nothing had happened. But he could see patterns of frost on the roof panels. He touched a lettuce leaf, which snapped in two. That was fast. He walked to Maxim’s corner. The flowers were gray, and nothing had survived. The commander would not be happy.
There was a round hole with frayed edges right in the corner in the transparent plastic. A meteorite strike? He knelt and looked around on the ground. How large would the chunk of rock have to be? The hole was about ten centimeters across. But he couldn’t find any stone that size, and if a meteorite had been that large, it should have left a proper crater. Maybe it had only been as big as a pebble, and the hole had been caused by its high kinetic energy?
He had to call for help. Jonathan stood up again. They needed to seal the hole as quickly as possible. Maybe they could at least save the soil. How long could the bacteria survive in there? If it froze, they’d have to start all over again from the very beginning.
“Yue, do you copy?” She should have just started her shift in the command center. How could he avoid giving her too big a scare?
“Yes, what’s up?” They never used pet names out in the open. They had agreed on that, because they both had the feeling that their relationship was somehow unfair to the others.
“I’ve got a small problem here. Can you send Maxim to help me? Tell him to bring duct tape and one of the scrap parts of the greenhouse panels.”
“Maxim is on the exercise machines right now. Should I tell him when he’s done?”
“No, it’s a bit urgent. Send me Wayne then.”
“He’s in the shower.”
“Send me anyone, then. The main thing is someone gets here quick.”
“What’s going on? I’m afraid no one’s going to be quick. They’d all have to prepare for EVA first. It’s going to be at least thirty minutes.”
Shit. By then we can kiss the soil goodbye. Guaranteed.
“Wait, Jonathan, Mike is already outside. He’s servicing one of the rovers.”
“Ah, perfect, tell him to come as fast as he can.”
“With duct tape and scrap panels. But why is it so urgent?”
“We’ve had an accident.”
“What? Are you hurt?”
“I’m fine. I’ll tell you everything later. Right now, I just need Mike.”
    
MICHAEL GALVESTON, of all people. In recent weeks, the American had made himself more and more isolated. Lately, he seemed to prefer to take jobs that took him far away from the base. When was the last time he’d seen him?
“Jon, you need me? Where are you?”
“Greenhouse 3. Please hurry. Duct tape—”
“I know, Yue told me. I’ll be right there.”
At almost the exact moment, the door to the airlock opened. A man in a spacesuit, hunched over, came into the greenhouse.
“That was fast,” Jonathan said.
“I was right near here.”
“I thought you were repairing a rover?”
“Just maintenance. I had to test drive it a bit too.”
“That was lucky for me.”
“What’s going on?”
“Something that shouldn’t have been possible. Come take a look, Mike. I don’t want to influence your assessment.”
He walked toward him. They met in the middle.
“Can I have the duct tape and scrap piece, please?”
“They’re outside on the rover.”
“Okay, I’ll repair the damage as quickly as I can. Maybe we can still save the soil.”
“Damage?”
“There at the back, Mike. I’d like to hear what you make of it.”
    
HE LEFT THE GREENHOUSE. The rover, a one-seater, was stopped right in front. There was a piece of transparent plastic on the seat. Michael had placed a roll of adhesive tape on top of the plastic. He grabbed both and moved quickly around the greenhouse. The hole was at the back right. From below he couldn’t see anything. Jonathan climbed on the roof. It held him without a problem—he weighed no more than twenty kilograms here on the moon.
There was the hole! Its inner edge was bent downward, as if a large amount of heat had melted the plastic. He placed the transparent patch on top. The size would work well enough. First, he covered the hole with duct tape. Then he placed the plastic patch on the tape and put another layer of duct tape over the patch. There, that should hold. At least it was more stable than before. He knocked on the roof from outside, but then it occurred to him that Michael wouldn’t be able to hear anything due to the lack of any atmosphere inside.
“Mike? The hole should be sealed again. Please switch on the air regeneration and climate control systems again. Maybe we can still save the soil if the air pressure recovers quickly enough.”
“Roger.”
“Let’s meet in the airlock, then.”
“Okay.”
“Thanks, Mike, for coming so quickly.”
“Of course.”
    
“SO, WHAT’S YOUR OPINION?”
The airlock offered just enough space for two men in spacesuits. There would’ve been more comfortable spots for a conversation, but he wanted to hear Michael’s immediate impression of the hole.
“A meteorite strike,” Michael said. “Seems relatively obvious to me.”
“But don’t you think the hole in the roof was too big? A ten-centimeter-sized rock moving at a cosmic velocity wouldn’t have left much of the greenhouse standing, I think.”
“The meteorite was very small,” Michael said. He opened his fist and showed him his palm.
Jonathan bent over it. On the silvery glove was a reddish-gray pebble, maybe three millimeters large. “Are you serious?”
“Always. Maybe the rock was a little bigger before, but not much. It hit the greenhouse. A portion of its considerable energy was converted into heat. The heat melted the hole out of the roof material. The plastic that the building is printed from melts at low temperatures so the 3D printer can soften it without consuming large amounts of energy.”
“Hmm,” Jonathan said. What Michael said sounded logical. Maybe under a microscope they’d even find bits of plastic still bonded to the mini-meteorite.
“Where did you find that, Mike?”
“It had rolled two beds away, or rather hopped, since there were no tracks.”
“What if it’s just a big piece of moon dust?”
“Well, first, something must’ve created that hole. And second, it’s clearly different from the dust.”
That was true. Anyone could see that just from the color. The reddish hue indicated that its source was an asteroid with a high iron content.
“What if that rock had already been lying here for a long time?” Jonathan asked.
“That’s possible. I’m just a doctor, like you. We’re not geologists. But there’s probably some way to determine how long a meteorite has already been on the moon.”
“Yeah, probably.”
Other people should decide that. Luckily, the base had two trained geologists in Maxim and François.





   



November 20, 2035 – Moon Base Unity
“NOT SO FAST, Wayne, please. I’m going to be sick.”
He let up on the accelerator. Man, man, man, this Michael guy was sensitive! Ever since the incident in Greenhouse 3, they were only allowed to go outside in groups of at least two. An event like that could repeat itself at any time, according to Maxim, who had again resumed his commander’s role. And if a micro-meteorite struck a spacesuit, the person wearing it—if death wasn’t instantaneous—would have maybe three minutes to get help. That was too dangerous for solo missions. So far, nothing else had happened.
“Wayne, please! I feel like I’m about to fall off the back,” Michael said.
Oh no, he’d unintentionally pressed down the accelerator while he was lost in thought. If only he’d taken someone else along with him! The ride to the solar installation had been much more enjoyable the last time with Judith. She’d even egged him on to go faster, and thus he’d set a new personal record for driving the route with someone riding pillion.
But the doctor was a real party pooper. They rolled along at almost a walking pace. At that speed, it’d take them nearly two hours to reach the shelter.
“If you want, I can go a little faster.”
“No, Doc, that’s all right, I understand. Too high a velocity is bad for the head bone.”
The actual reason why he was now taking his time was somewhat different. At speeds up to 10 km/h, the autopilot controlled the rover completely. Wayne could then look at the world around him as a passenger, and even take a little nap if he wanted. He was supposed to press the dead-driver button every 60 seconds while in autopilot mode, but there was little in life where the right-sized piece of duct tape wouldn’t help.
As he had discovered on his many rides, the moon was not as boring as he had once thought. That was because of the shadows. Depending on the sun and Earth’s positions, the shadows grew and shrank, and moved from east to west. New vistas were constantly revealing themselves. A barely hidden crater would suddenly appear out of the blackness as a bottomless lake, or a strangely shaped peak would suddenly peek up out of the darkness. Yesterday, the rocky needle might have been there too, but today the Earth was in a different position, and now that rock over there no longer looked like a pregnant woman, but instead, more like a farmer with a pitchfork.
Due to the shell, the Earth now looked like a second sun. It had become brighter. Its reflectivity, its albedo, now exceeded even that of Enceladus, one of Saturn’s moons. From a distance, it must look like an expensive jewel. Anyone who saw the solar system for the first time would think its third planet must be a dead, ice world. From nearby, and the moon was very close by, the Earth had lost a lot of its fascination. That was why Wayne usually kept his eyes on the surface of the moon.
    
THE ROVER MADE AN UNUSUALLY sharp right-hand turn.
“Everything okay, Wayne?” Michael asked.
“Everything’s great.”
They were coming to the bridge over the trench where Maxim’s accident had taken place. Wayne and Atiya had built the bridge with the help of the 3D printer. The autopilot kept the vehicle right in the middle of the approximately three-meter-wide roadway, the surface of which had been roughened due to the slight incline.
It was not much farther to the power plant now. Wayne took over the controls. He accelerated the rover to 30 km/h on the straightaway. Then he braked, drove slowly around the 180-degree curve, and raced up to the next switchback. Michael clung to his back like a small child.
    
THEY STOPPED RIGHT in front of the entrance to the shelter. Wayne got off first. When Michael tried to stand, he suddenly started to wobble. Wayne grabbed his shoulders tightly and held him up.
“Thanks,” Michael said, “I guess that was a little too much excitement for me today.”
“Probably just the lack of air at this altitude,” Wayne said.
“Yes, very funny.”
“Sorry, I’m still not used to having someone ride behind me. If it were just up to me, you wouldn’t have needed to come along. I can inspect the solar panels all by myself too.”
“No, when Maxim says something, we’ve got to do it. That much is clear.”
Michael took a step forward. Then he took his backpack off the rover. “I think I need to stretch my legs a bit,” he said. “You can go on without me.”
“Didn’t you just say we’ve got to do everything together?”
“Well, we’ll be back together in, what, three minutes? Maxim didn’t say we had to go to the bathroom together too.”
“Roger. You need some alone time.”
Maybe Michael just wanted to jerk off in his suit in peace. He could understand that. It was not a simple matter to be completely alone for even a few minutes in the base. And a man has certain needs now and then.
Jonathan slapped Michael on the shoulder with his right hand. “Then have a nice walk, Doc. I’ll go take a little nap.”
    
WAYNE HAD JUST MADE himself comfortable on his air mattress when he heard Michael rumbling around in the airlock. That was not a long walk, but he guessed it must’ve been long enough. He turned onto his other side. When he pressed his left ear into the pillow, nothing ever disturbed him, not even if someone was to start snoring right next to him.
Then there was a crashing noise. Wayne jumped up. He reached around, trying to find the light switch. He found it and the room got very bright. The sound came from above and to the left. He could see a small misty cloud up there. He heard a hissing noise. Shit. Shit. Shit. The air was escaping. Wayne was startled, because then he heard a hissing sound from his right too. But that was just the inner airlock door.
Michael was coming in. He was still wearing his spacesuit but had removed his helmet. “What’s going on here?” he asked. “The airlock almost wouldn’t let me in. It said it measured a drop in pressure inside.”
“Didn’t you hear the crash? Up there, another meteor hit!” Wayne pointed to the mist cloud, while he tried to slip as fast as possible into the bottom part of his suit. He had to stay calm. Panicking could cost him his life. “Can you help me with the HUT?”
Michael stood behind him and lifted the Hard Upper Torso so Wayne could better wriggle his way in and get set. Where was his helmet? Ah, right next to the air mattress. He grabbed it. Michael was examining the point of impact. The Doc always seemed to remain calm. His respect for Michael grew even more. He hadn’t even put his helmet on yet. Wayne checked the air pressure. 75 percent. It’d been two minutes since the impact. Good, then he had at least four minutes to get his helmet on. He went over to the doctor, who had knelt on the floor and was moving his gloves over the floor around him.
“Ha, I think I found it,” he said. He showed Wayne his find. It was a reddish-gray pebble, barely a centimeter big.
“This tiny thing is what scared the crap out of me?” Wayne asked.
“Yeah, they come in fast, and the moon has no atmosphere to slow them down.”
“Uh-huh.”
Wayne looked at his air mattress. It was about three meters from the impact site. The moon had a diameter of almost 3,500 kilometers, giving a cross-sectional surface area of almost 10 million square kilometers. And from that gigantic area, this damn meteorite picked a target, of all places, only three meters from his head. Maybe the moon really wasn’t any sort of paradise, raining death down upon its inhabitants by surprise.
“All somehow rather dangerous. The moon, I mean,” Wayne said.
“Well, any little pebble that rains down on us comes in without slowing down. But I bet the risk of getting hit on the head with a coconut on Earth is probably still higher.”
“I can watch where I’m walking and avoid the coconut trees, though. That won’t do any good here.”
“That’s true. Time to put our helmets on,” Michael said, “and then we should fix the damage. Nothing but a little scare.”
There was a lot to complain about with Mike, Wayne thought, but he sure was good at stopping someone from panicking. However, he was still a big scaredy-cat when it came to riding on the back of a rover.





   



December 8, 2035 – Moon Base Unity
THE LIGHTS FLICKERED. What was that about?
Maxim looked around. The sun was low in the sky, so the LED panels shone at their highest brightness setting. He must’ve been mistaken. The flickering had seemed to come from all around at the same time, but that was impossible. The panels all couldn’t have become faulty at the same time.
Then the alarm sounded. It was piercing and almost painfully loud. He knew that shriek from the test drills they ran. Wayne had once joked that the noise could wake the dead.
He called the command center. “Maxim here. What’s going on?”
“Power outage,” Yue answered. “Ken’s looking for the cause.”
“Should I come in?”
“Wait a minute. We might need you outside. Ken’s coming to the command center now.”
“Kenjiro here. The connection to the power plant has been broken. We’re running on battery power.”
“Not good. How long will the batteries last?” Maxim asked.
“Maybe three hours,” Kenjiro answered. “But if we cut power to the greenhouses, the base life-support could run for another twelve hours.”
“No way we’re cutting power to the greenhouses. Then we’d lose them, and that would seriously endanger our food supply.”
“You’re the boss, Maxim.”
“I’m driving to the power plant right now. We’ll have power again in three hours tops.” He hoped he wasn’t promising too much. He still didn’t know what the problem was. He’d have to improvise. But, switching off power to the greenhouses? No, they couldn’t do that. It would set their progress back by months.
“Do I need to remind you that there must be at least two crew members for all off-base excursions and outside work?”
“Yes, Ken, you’re right.” As commander, he’d better stick to his own rules. “So, who’s supposed to be outside now? It’d take too long for anyone inside to get dressed. I’ll have to go by myself if nobody’s out here already.”
“Mike’s in Greenhouse 7.”
The American, of all people, Maxim thought. The doctor won’t be much help in repairing the damage. “Okay, better than nothing. Tell him to get here as fast as possible.”
“Almost there already,” Michael announced.
Oh, had he been listening? He’d been talking to the base on the open channel. It didn’t matter. Maxim ran, hunched over, to the exit, put on his spacesuit, and let himself out of the airlock.
At that same moment, the large rover pulled up. Michael got off. “Over here, boss,” he said. “To be safe, I put a complete repair kit on the cargo bed.”
“Very good,” Maxim said.
Maybe the American will be useful after all. At least he’s pro-active. Maxim got onto the driver’s seat and started the electric motor.
“Better than nothing, huh?” Michael said and climbed on behind him.
    
THEY NEEDED a good hour to get to the power plant at the top of Mons Malapert. Maxim was happy now that he’d let Wayne have his way. He himself had thought the expansion of the rover pathway to the solar panels was pointless, and had gone so far as to accuse Wayne of suggesting the plan primarily for his own interests.
He parked the rover next to the field of solar panels. At first glance, everything looked the same as it always did. It would take a long time to inspect each solar panel. But he didn’t think that was necessary, because a single fault among the panels would’ve barely reduced the total power output of the power plant. Maxim walked decisively toward the distributor—it and the laser link were the two most likely causes of the problem.
From five meters away he could already see that his hypothesis had been correct, even though the distributor was in the shadow of the shelter. Scattered around the device, also beyond the hard shadow cutoff line, were shiny parts that looked like electronic scrap. It seemed pretty clear what had happened here. Maxim shined his helmet light onto the distributor.
“Man, it looks like that thing got it good,” Michael said.
Maxim jumped. He’d completely forgotten that the American was there with him. This latest meteorite hit might prove disastrous. True, the last two incidents had nearly killed people, but this time they might all be in for it. Without energy from the solar panels, the base would die.
He needed to pull himself together, not let himself panic. There was still time. He still might be able to save the greenhouses if he hurried.
“Maxim to base, do you copy?”
“We copy,” Yue said. “Everyone’s here in the command center.”
“The distributor’s taken a hit. I’m going to try to repair it.”
“Good luck!”
“Thanks, I’m going to need it.”
    
MAXIM RUSHED RIGHT TO work on the distributor. “Can you give me light here, please, Mike?”
“Of course. Maybe then I can be of some use to you.”
Michael did his job very well. He’d have to let him know. Unfortunately, the extent of the disaster showed itself only after Michael had lit up the whole device. The meteorite had struck the distributor right in its center. The core looked as if it had exploded. Maxim couldn’t help thinking of that movie scene where a newborn alien burst out of its host’s stomach. Who would’ve thought that such a little stone from space could cause such damage? The hole that the meteorite had torn in the distributor’s metal cover was only about three centimeters across.
There was nothing else he could do. He’d have to remove the core and completely rewire it. Maxim waved to Michael and pointed to the rover. Together they carried the repair kit to the distributor. It contained everything that a handyman or technician could need, even different sizes of duct tape. However, what he needed now was cable, cable, and more cable.
It was lucky, at least, that the distributor didn’t have any sophisticated electronics. It just required some good old-fashioned electrical engineering work that could be handled with a soldering iron. Michael brought him an extension cord. The rover provided the power for the soldering iron.
Maxim got to work.
    
“MAXIM? YUE HERE.”
“What is it? I’m rather busy at the moment.”
“I didn’t want to disturb you, but the batteries have only enough energy for only another half hour at most.”
He took a quick look at his work. He wasn’t even half done. “I’m hurrying,” he said. “Please get into your spacesuits.”
“Do you need help? Nobody could make it to you in 30 minutes.”
“No, there’s not enough space here for two people to be able to work on the distributor anyway. I have to ask you to deactivate the life-support system in the station. You can survive for a day in the suits. The plants in the greenhouses will be dead after ten minutes of the cold and vacuum, the soil after three, four hours.”
“Roger that. We will deactivate the life-support system as quickly as we can. That should buy you maybe an hour.”
“Thank you for your understanding. Maxim out.”
One hour. That was definitely not enough time. He probably needed twice that. Shit. Maybe he should just actually give up. But no, they needed power again, no matter what.
“Doesn’t sound good,” Michael said. “I’m not an expert, but it looks as if you’re not even half done.”
“Good observation.”
Maxim would’ve liked to wipe the sweat from his forehead. He was soldering as fast as he could, but in the moon’s vacuum and under the poor lighting conditions, it wasn’t as quick as in the lab.
“In heart surgery, sometimes we have the problem that we can’t continue with all the repairs that are needed,” Michael said. “Like when too many vessels are blocked and we need ten stents or more.”
“Okay...”
He’d be able to concentrate better if Michael kept quiet, but he didn’t want to put his hand over Michael’s mouth just yet. Maybe the American would notice that he didn’t want to talk.
“When that happens, we have to fall back on a different approach. We put in a bypass. To do that, it’s best to use an artery from the patient’s chest, something he doesn’t require to survive. The bypass relieves the burden on the heart, and it’s once again better supplied with oxygen.”
Why was he explaining this to him right now, of all times? A bypass? Hmm. Could that concept work for the distributor? If he connected the output of several solar panels directly to the distributor’s output and bypassed the ‘heart,’ he could get power flowing back to the base sooner. It wouldn’t be full power, but it might be enough to save the greenhouses.
“If this works, Mike, you’re a genius,” he said. “And a hero.”
    
THE WORK WENT QUICKLY. Any certified electrician would probably have a heart attack if he took one look at this amateurish work, but when he turned the improvised switch, the base should have power again.
“Maxim to base, do you copy?”
“Yue here. The others are already outside. The last one out turns out the lights. That’s me.”
“No need. I cobbled together an emergency fix. In one second,” he turned the switch by 90 degrees, “you should have power again.”
“Ah, great. Yes, I can confirm that. Whatever you did, it was a good idea.”
“Actually, it was Mike’s idea.”
“I didn’t know the doctor was also knowledgeable in electrical engineering. When will you be back at the base?”
“This is just a temporary solution. Now I’ve got to finish the real repair work. We should be back in four to five hours.”





   



December 31, 2035 – Moon Base Unity
“I THINK it goes without saying that this has been a memorable year,” Maxim said. “A year overshadowed by a tragedy whose outcome we still don’t know. So, let’s raise our glasses in a toast that 2036 finally brings us some clarity—a clarity that we can all live with.”
It was a good speech. Jonathan looked at Yue, who was sitting next to him. Who would’ve thought that he would get to know her so well during this challenging year? The commander put the microphone to the side, stood up, and moved around the room, raising his glass to toast each person, one by one.
Jonathan reached for his glass of sparkling wine. When it was his turn, he made the typical motion with his glass, but forgot to consider the low lunar gravity. The wine sloshed out of the glass in a high arc through the air and struck Maxim right in the chest.
The commander laughed. “A sparkling shower, how nice!” he shouted. “Anyone else want one?”
Jonathan turned red. He should’ve practiced the motion first.
Yue put her hand on his shoulder. Very carefully, he raised his glass to her also. “To a good year,” she said.
“Thanks, Yue,” he said. “To you, too—and to the two of us.”
The noise of someone clearing his throat came over the loudspeakers. Michael was now standing in front and holding the microphone. The American had won the crew’s respect with his quick and prudent actions in recent months. He appeared to have overcome his outbursts and letdowns from his initial arrival on the moon. Jonathan was still skeptical, but he felt obligated to allow that any person, even Michael, could learn from his mistakes.
“Thank you, Maxim,” Michael began. “That was an excellent summary of the past year.”
There it was, the reason why Jonathan still felt skeptical. The doctor from the ARES had gone from one extreme to the other, and now he was suddenly excited and supportive of everyone else, to an exaggerated degree.
“I’d like to turn our gaze to the future,” Michael continued. “The future, which you hope will give us clarity, Maxim. ‘Clarity,’ that’s a good word. We all wish we had a little more of it. Four years ago, I didn’t have any. At the time, the question before me was whether to fly into space as the doctor for the spaceship ARES, or to settle down in Michigan with my wife at the time and become a family doctor, to have kids with her, and lead a happy life. I wanted both, but that wasn’t possible, because my wife didn’t want to wait two years for me.
“Nobody could give me a clear answer on what would make me happiest in the end. I knew that too, sure, because nobody can predict the future, but nevertheless I asked everyone I met. I’m sure none of you will be surprised to know that I never got any definitive answers. Then I signed the contract with NASA. There was no going back then. And suddenly there it was, clarity. It became clear to me that I always would’ve felt like I’d missed something if I hadn’t gone on that flight to Mars. But without my having made the decision, I never would’ve gotten that clarity.”
The noise level in the room was slowly increasing. People just want to party, Jonathan thought, not listen to speeches.
“I’m almost done, don’t worry,” Michael said. “Why am I telling you all this? I’d like to ask you, please, don’t wait for clarity. It’s not going to come by itself. This year, we must all make a decision that will determine the future of humankind. Will we stay here on the moon, where meteorite strikes will always threaten our existence? Or will we seek a safe haven where we can preserve humanity’s legacy?
“We can’t do anything more for those down there, or for the vast numbers of people who’ve died this past year. It’s up to us to preserve their legacy and their knowledge. We have an enormous responsibility to those eight billion people who were down there when our spaceship launched. We will gain clarity about the situation, I can promise all of you, only when we decide to set a date to restart our journey to Mars.
“Happy New Year to all of you.” Michael bowed slightly and then put down the microphone again.
Wayne, François, and Atiya clapped. Even Yue quietly put her hands together, causing Jonathan to look at her in surprise.
“A reasonable speech,” Yue said. “Don’t you think? I can’t imagine we’re ever going to hear anything from anyone down there. I’m really sorry for your family, you’ve got to believe me, but we’re not safe here. They wouldn’t have wanted you to be in constant danger.”
Jonathan sighed, his good mood having vanished. He didn’t feel the same way. He didn’t want to admit that his family was already dead. He almost envied Yue her certainty, but then, at the same time, he felt sorry for her, because she didn’t have anyone whom she loved unconditionally.
    
THREE HOURS of the new year had already passed when Judith picked up the microphone. Jonathan was slightly drunk, but the voice of the ARES commander jerked him back into reality. She did not give a happy impression.
“My dear fellow travelers,” Judith began, “we all find ourselves together on the journey of our life. I didn’t plan to say anything tonight, but a few conversations with some of you have shown me that there’s a fundamental problem among us. It’s called uncertainty. It’s a problem that we can solve, of course, as Michael so clearly explained today—no, that was yesterday, wasn’t it?—by making a decision.
“We have the fortune, and the misfortune, of all sitting together in the same boat. Therefore, I’d like to invite all of you to make this decision together, in ten days, on the 10th of January. Do we want to stay on the moon or travel to Mars? Simple majority wins. Until then, please think about what clarity means to you.
“Me? I think we still owe humanity our patience. The thought that someone will contact us, but we can’t help them, is too terrible an idea for me. But you don’t have to share that opinion. Maxim has also agreed to the vote.” Judith put down the microphone.
Jonathan thought he might have seen something wet glistening on her cheek. Atiya walked toward her, but Judith turned away instead, went to the exit, and left the party.





   



January 5, 2036 – Moon Base Unity
“DOES ANYONE COPY? HELLO, BASE?”
That’s Yue’s voice! Jonathan felt his throat tighten around the swallow of food as it went down. He put the spoon on the table and pushed the bowl quickly to the side. The soup splashed onto the tabletop, but he didn’t care. Nobody else was in the command center.
He jumped to the radio. “What’s wrong? Where are you?” he asked.
“Ah, Jonathan, a bit of luck. I’m in Greenhouse 5.”
“You okay?”
“So far, yeah. I’m done with my shift. But the airlock won’t let me out.”
“Are you alone? Who’s scheduled to be outside with you?”
“Mike left about half an hour ago. He was complaining about his stomach or something.”
“He shouldn’t have left you alone!”
“Mike has no patience. He wanted me to come in too, but I insisted that I needed to finish the bed.”
“So, then he should’ve... Ah, it doesn’t matter now. What’s going on with the airlock?”
“It just won’t open. The red light is on.”
Shit. Yue’s spacesuit is in the airlock. Without it, she can’t get back to the base. “That’s the pressure sensor.” It unlocked the airlock only when it measured a normal air pressure on the other side. Either it was faulty, or there was a vacuum on the other side. If a vacuum was indeed the case, then Yue mustn’t open the door, or she would die.
“I know,” Yue said. “But it’s probably just gone haywire. I could manually activate the mechanism.”
“Don’t you dare! What if there was a meteorite strike in the airlock? As long as the door is closed, you’re safe.”
“Yeah, great. So how do I get out again?”
“Stay calm. I’ll figure it out. Just don’t open the door under any circumstance. You’ve got to promise me.”
“I promise, Jonathan.”
He jumped up. He needed to wake the whole base immediately. Somehow they had to get Yue out of there.
    
“YUE?” he said into the microphone.
“Yes, I’m here. I can’t go anywhere else.”
“Good, we’re all in the command center now. Together we’re going to find a solution.”
“I’ve calmed down some now. It’s a bit uncomfortable, but it’s warm. I can breathe through the mask, there’s water and fresh lettuce, so I can survive for a while.”
“Great. I like your attitude.”
    
“SO, ANYONE HAVE ANY IDEAS?” Maxim asked. The commander was in sweatpants. Jonathan had gotten him out of bed.
“We repair the airlock,” Kenjiro said.
Nobody answered. The suggestion seemed so trivial, but why hadn’t anyone else come up with it?
“Okay,” Maxim said. “That was easy. Can you take care of it?”
Kenjiro nodded.
“I’ll come with you,” Atiya said. “Not that anything’s going to happen.”
“Yue, did you hear us?” Maxim asked.
“Loud and clear.”
“Ken and Atiya are going to repair the airlock. They’ll be there in half an hour.”
    
“I’VE GOT good news and bad news,” Kenjiro reported via his helmet radio.
“First the good,” Maxim said.
“The good is also the bad. The sensor’s correct. The airlock where Yue needs to change into her spacesuit is a vacuum. We’ve recovered her suit. Atiya’s bringing it back to the base.”
“What’s the bad news?”
“Looks like a new meteorite hit,” Kenjiro said.
It looks like, he said, not it was a new meteorite, Jonathan thought. Ken always selected his words very carefully and intentionally. What was he leaving out? Jonathan decided to talk to him about it later. But only after Yue had been saved.
“Can you repair it?” Maxim asked.
“The hole in the roof? Yes, no problem.”
“But?”
“It also took out the life-support system. Even if we seal the airlock again, we won’t be able to refill it with oxygen.”
“You can’t repair the life-support system?”
“No, since it was completely smashed to smithereens. It was only a few centimeters below the entry hole.”
“What if we replace it?” Maxim asked.
“There’s no replacement,” Yue said. “I know our inventory very well.”
“How about removing a unit from a different greenhouse?” Maxim suggested.
“That wouldn’t work. The air hoses here are such that we’d have to cap the oxygen and CO2 supply to the greenhouse. Yue would have to hold her breath for about a quarter of an hour.”
“Thanks, but I think I’ll pass,” Yue said.
“Will anything work?” Jonathan asked.
“Don’t panic yet. We’re still thinking,” Maxim said.
“May I say something?” Michael asked. “I’m really sorry I left Yue outside alone.”
“That’s not going to fix the problem now,” Jonathan said, annoyed.
“I’ve got an idea,” Michael said. “The ARES landing capsule has a rescue tube, a kind of inflatable airlock, which can be sealed on both sides. Someone can use it to get from one spaceship to another without an airlock. The tube fits up snug against the destination so that no air can escape. Then you simply crawl from one spaceship to the other by cutting a hole in the ship’s wall. But we wouldn’t even have to do that. We could set the tube against the door that won’t open, then open it by force, and then Yue climbs safely into the tube.”
“How long’s the tube?” Maxim asked.
“Ten meters.”
“It’s about 150 meters to the entrance to Greenhouse 5. Do you have about 15 of those tubes, Mike?”
“No. But the tube is flexible and not that heavy. We could inflate it at the base’s airlock and put Yue’s spacesuit inside. Then we seal it up, move it to the greenhouse, and connect it to the exit. Yue enters through the airlock. Maybe it’ll lose some atmosphere that way, but surely not more than a third. She puts on her spacesuit, and she’s safe.”
“That just might work,” Judith said.
“Good idea, Mike,” Maxim said. “Did you hear all that, Yue?”
“Yeah, you’re coming to pick me up in a tube. Excellent.”
    
JONATHAN INSISTED on helping with Yue’s rescue. The ARES emergency tube had a diameter of about 1.20 meters and was barely nine meters long. A person couldn’t stand up inside it. It was designed for rescue maneuvers in zero-gravity, where a person could float through the tube like someone swimming underwater. It wouldn’t be easy for Yue to put on her spacesuit in the confined area, so Judith had climbed into the tube too, so she could help Yue get the suit on.
“You can close the airlock hatch now,” Maxim said.
“Roger, closing the hatch,” Judith answered.
“Now decoupling the tube,” Maxim announced. He detached the clamps that connected the plastic monster to the base’s airlock.
Jonathan watched everything. The tube reminded him of a giant worm, especially since it had bands every 80 centimeters, making it look segmented like an earthworm. However, the tube became rather stiff after it was filled with gas so that it couldn’t be wiggled like a worm over to the greenhouse. Instead they had to carry it, Maxim at the back, Jonathan in the middle, Wayne at the front.
The plastic worm slowly made its way across the leveled terrain. What if a meteorite hit here now, of all times? Or at the moment when Yue was getting into her suit in the tube? That wasn’t going to happen. Jonathan watched the ground so he wouldn’t stumble. It was strange, however, how often the base had been struck recently by supposedly random meteorites. There were no signs of other impacts in the area they were walking. And, for a year-and-a-half, absolutely nothing like that had happened, but then, since October, suddenly all these accidents...
Statistically it was probably not yet significant. They didn’t know anything about any impacts that might’ve occurred before in the area around them. But it still seemed a bit strange.
    
THE WORM REACHED ITS GOAL. Maxim clamped the opening to the inner door of the greenhouse.
“On three, Judith opens the inner hatch of the tube, and Yue opens the airlock door and moves as quickly as possible into the tube,” Maxim said.
Both confirmed the instructions. Jonathan’s heart was beating fast.
“One, two, three!”
The two women sprang into action. Jonathan didn’t hear anything, but that was normal.
“I’m in,” Yue reported. “Now getting on the spacesuit with Judith’s help.”
Jonathan finally started to relax. Now there was little that could go wrong.
“Okay, I’m ready,” Yue said.
They dragged the tube a little away from the greenhouse. Two shapes, each in a spacesuit, climbed headfirst out of the narrow tube. Yue saw him and flung her arms around his neck.





   



January 7, 2036 – Moon Base Unity
“DO YOU HAVE A MOMENT TO TALK?” Kenjiro asked.
“Yes. I wanted to talk to you, anyway,” Jonathan replied.
“Let’s go to my cabin.” Ken pulled him by the arm. They entered his narrow cabin and sat down on the bed.
“Is this about the meteorite strikes?” Jonathan asked.
“I want to show you something.” Kenjiro stood up, bent down, and took a briefcase out from under the bed. He opened it and took out a few printed sheets of paper.
Jonathan saw graphs and tables. “What are these?” he asked.
“A month ago, I analyzed the meteorites that Mike found at the impact sites.”
“And?”
“They are definitely remnants from iron meteorites. But there’s also a high hydrogen content, especially in the outer layers of atoms.”
“Maybe they’re hydrogen atoms from the solar wind that the stones were subjected to while flying through space.”
“That’s possible, yes,” Kenjiro said. “But on impact, these pieces of rock must’ve been heated to extremely high temperatures. I’d think at least a portion of the hydrogen would’ve been released.”
“Maybe it was?”
“I compared them with remains of other meteorites I found on the moon’s surface. The hydrogen content is identical.”
“That could be a coincidence,” Jonathan said.
“And it’d also be a coincidence that all four pieces of rock that Mike found just happened to come from the same asteroid? Their composition, in any case, is very, very similar.”
“Well, it could be an asteroid, I guess, that broke apart over the years, and its fragments are now crossing the moon’s orbit again and again.”
“Yes, that’s also possible, Jon.”
“But you’ve found something even more?”
“I might have.”
“Out with it, already, Ken.”
“The day before yesterday, after the incident with Yue, I retrieved the data from the seismograph. Ever since we built this station, we’ve been measuring and recording all the seismic activity.”
“You’re going to have to explain that to me a bit more, I’m afraid. I’m just the doctor here.”
“There are two reasons why the lunar surface starts shaking. First, there are actual moonquakes. Those occur because the moon is still cooling and thus shrinking. This shrinking causes tension that is released by the quakes. A seismograph can distinguish the resulting curves very easily from those produced due to meteorite impacts.”
“Okay, this is slowly getting very interesting.”
“Yes. If you compared the number of impacts we’ve experienced to the entire lunar surface, then you’d realize that we must be in some sort of hot spot for meteorite activity. There aren’t this many impacts anywhere else.”
“Maybe it’s because we’re near the pole?” Jonathan asked, even though he didn’t believe it himself.
“There’s no factual explanation for it, especially since the South Pole would’ve had to gain this special property only since October. Before that, it was as normal as anywhere else.”
“That’s a whole lot of coincidences.”
“That’s what I was thinking too. And you know what else is strange? At the time of each impact, the same person was nearby.”
“Michael Galveston.”
“Yes, our dear ship’s doctor from the ARES.”
“I bet he’ll just say he likes to take walks outside, if we ask him about it.”
“Quite the opposite, actually. Yesterday I secretly retrieved the base’s airlock data. The person who’s left the base the least is our dear Dr. Mike. And yet, whenever something happened, he was always outside. Quite a coincidence.”
“But not the last time. The day before yesterday.”
“Right. At the time of the impact, he was in the base. But the greenhouse was still within radio range.”
“What does the helmet radio’s range have to do with it?”
“Don’t pretend to be so dumb, Jon.”
“I’m just taking the position of a skeptic, to help you sharpen your argument.”
“Okay. He simulated meteorite impacts with small explosives that he set off by radio. That’s why he had to be in range. Do you remember the meteorite at the solar panels? He couldn’t have done that from down here.”
“But he’s a doctor, not a chemist. How would he learn to build a bomb?”
“Chemistry is one of the foundations of medicine. And maybe more significantly, he served five years in the army, in an engineering unit. He could’ve learned something there.”
“This is all well and good, Ken, but it’s just conjecture, not proof. Or do you have something that shows very clearly that he’s responsible for these impacts?”
“Unfortunately, no. Mike was always among the first to examine the site of the incident. He was even the one, almost every time, to find the culprit. Maybe because he put it there himself, but it also gave him the chance to erase his tracks.”
“Well, then, it’s probably not going to do us any good to start accusing him publicly without any evidence.”
“He was almost always the first, but not the day before yesterday. Then Atiya and I were the first to get to Greenhouse 5. Maybe he didn’t plan it carefully enough, or maybe he couldn’t find a good excuse for why he should be hanging around outside there. Or maybe he thought somebody might start to suspect him.”
“So, did you find anything when you were there?” Jonathan asked.
“Well, unfortunately... no. Some of this data I didn’t get until yesterday. Before that, my suspicions weren’t so strong.”
“Then we need to go look around the site right now. Maybe we could still find something.”
    
“WHERE DO the two of you think you’re going?” Yue asked. “Didn’t you just finish your shifts?”
“I’ve got an idea of how we might be able to simplify repairing the entrance to Greenhouse 5. I’d like to go test it out,” Kenjiro said.
Jonathan was already halfway into his spacesuit. “I’m accompanying him. It’s regulation.”
    
JONATHAN AND KENJIRO approached Greenhouse 5 from the side. It was brightly lit under the transparent roof. Fortunately, the main part of the greenhouse had been spared from the impact. Differently than with the strike in Greenhouse 3 in October, all of the plants had survived the incident. If plants could think, they’d be amazed by the new freedom humans had given them since then. Since the entrance was still not functional, at the moment nobody could get inside to prune, weed, or even harvest. The repairs to the life-support system would take at least two weeks.
They walked around the corner of the greenhouse. Jonathan’s gaze fell on the entrance, which looked like an extra-wide porta-potty. Of all places, a meteorite supposedly hit there. The longer he thought about it, the more unlikely it all seemed.
Then something moved. The door to the porta-potty opened, and an astronaut, slightly hunched over, came out. Without looking left or right, the unidentified astronaut started walking toward the base.
“Hello, Doc,” Jonathan said on the open, general radio frequency. “What are you doing out here?”
The astronaut stopped with a start and turned around. “Ah, it’s you two, Jon and Ken. Am I right?”
It shouldn’t have been too hard for him to figure that out, because their names were marked in large letters on their helmets, and the sun should have been providing plenty of light.
“Hello, Mike,” Kenjiro said. “Are you working on the greenhouse too?”
“Yes, it’s hard to believe that such a small stone could do all that,” Michael said.
“It’s crazy what’s been raining down on us around here recently,” Jonathan said.
“You noticed that too? Yeah, I’ve been wondering if there’s not something more behind it all. Maybe the shell has made the Earth trojans unstable and knocked them out of their orbit, so they’re now hitting us here?”
“That’s an interesting explanation,” Kenjiro said. “If that’s true, we’d probably be better off leaving for Mars as soon as possible, before we have any more impacts.”
“You took the words right out of my mouth.”
“So, did you find anything in the greenhouse? What do you have in your bag?” Kenjiro asked.
Michael had a green plastic bag hanging from his belt. Did he use it to collect incriminating evidence from the scene? Michael took hold of the bag and lifted it up. There seemed to be sand or dust in it.
“It’s material from the impact site. I was hoping to find some clues to the meteorite’s source. If the meteorite really was an Earth trojan before, I’d think we could identify that somehow.”
“An excellent idea,” Kenjiro said. “Do you want me to evaluate it for you? I’ve got experience doing that kind of work.”
Mike’s never going to allow that, Jonathan thought. Michael, however, came closer and handed Kenjiro the bag.
“That’d be great,” he said. “Thank you so much. I am, after all, just a doctor.”
“Gladly,” Ken said. “Until later, then.”
Michael waved at them briefly, then started to walk away. They walked into the entrance to the greenhouse. Jonathan took one step back, because it was too small a space for both of them.
“I’ll take a few samples here, too,” Kenjiro said. “But I bet we’ve already got him.”





   



January 8, 2036 – Moon Base Unity
“SO?” Jonathan asked.
Kenjiro gave him a thumbs-down sign. He looked grouchier than Jonathan had ever seen him before.
Jonathan checked their surroundings. They were alone in the kitchen. “What is it?”
“Nothing. All clean,” Kenjiro said.
“Even what Mike collected?”
“There were some meteorite fragments in his material, nothing that could be attributed to an Earth trojan, but also absolutely no explosive residue. Nothing that didn’t belong there. There was only one thing that was strange.”
“What?”
“This time it wasn’t an iron meteorite, but a carbon one.”
“Maybe this was a real impact, unlike the others,” Jonathan said.
“It’s possible. And bad luck for us because, unfortunately, we don’t have any evidence against Mike.”
“The vote is the day after tomorrow. Do you think we should bring this up with the others?”
“It won’t help. Everyone will think we’ve turned into conspiracy theorists. And without real proof, it is just a theory. It would only cause bad blood between us and everyone else.”
Kenjiro was right. They didn’t have any evidence against Michael. “I’m going to vote against him, anyway,” Jonathan said.
“Me too, but I’m afraid we’re going to be in the minority.”





   



January 10, 2036 – Moon Base Unity
“I’LL SUMMARIZE OUR CHOICE. Mars offers more protection and more resources and would enable us to establish a prosperous colony,” Maxim said. “The moon, in contrast, would allow us to help the Earth much more quickly if we ever got that opportunity. Does anyone else want to say anything?”
Jonathan could sense it. He and Kenjiro were in the minority. Michael had once again spoken for his plan, and most people seemed to agree with him. Michael had even made sure to put the spotlight on Judith and praise her so that he appeared completely selfless, as if he only wanted what was best for humanity.
He ran his fingers across his chin. Whiskers were already poking up out of his skin again. Should he get up and spell out all the strange events and coincidences that he and Ken had uncovered? The others would only think of him as a sore loser, since they still didn’t have any hard evidence.
“Good. Then I’d like to ask you all for your votes,” Maxim said. “I’ll walk around with my cap, and you can place one of the two slips of paper into it.”
Jonathan looked at the two pieces of paper that everyone had received. In beautiful script, Yue had written ‘Mars’ on one and ‘Moon’ on the other. That way, they could vote quickly and anonymously.
Maxim held up his cap and shook it. “See, it’s empty.”
Jonathan looked closely at his two slips of paper. Yue could write a beautiful ‘M.’ The ‘s’ was not as elegant, though. He folded the ‘Moon’ paper in half and placed the ‘Mars’ paper in his pants pocket. When Maxim came around and stood in front of him, he threw the folded paper into the cap.
    
“SO, THANK YOU, ALL,” Maxim said. “I’ll now pass the ballot box to Yue to count.”
Yue took the cap with a theatrical gesture. Wayne laughed. The tension in the room was palpable. One by one, Yue took a slip of paper out of the hat and read what was written on it.
“Moon.”
“Mars.”
“Mars.”
Jonathan started singing a children’s song to himself. Five little ducks went out to play in his mind. That way he didn’t have to listen to Yue’s words.
“The final count is three votes for the moon, seven for Mars,” Yue said. “The result is clear.”
“Thanks, Yue,” Maxim said. “So, I will still be the commander of the moon base for four more weeks. We will all work hard and disassemble everything that we will need to take to Mars. Then I will pass the command to Judith, who will fly us all to our new home. There, we’ll select new leadership, the first government for a new branch of humankind.”
New branch of humankind. What nonsense! Michael had filled his colleagues’ heads with crazy, utopian ideas. He’d even convinced Yue, because he guessed the third moon vote came from Judith, not his girlfriend. They hadn’t talked about it, and he also couldn’t hold it against her. Michael had managed to stir up their primal fears of survival through his simulated meteorite impacts, and when people are afraid, they tend to select the easiest solution.
Was he admitting that Mars was the easier solution? Probably. But the old branch of humankind, which was at that moment struggling for survival, deserved for them to be there to try to help until the very last minute.





   



January 22, 2036 – Moon Base Unity
“SO, WAS IT ALL WORTH IT?” Jonathan asked.
Atiya stopped and put down the support bar that she’d just disassembled. “What do you mean?”
“Well, all this here. A while ago, you told me how you were going to use the FST to unravel the mysteries of the universe, and now we’re unraveling the telescope itself.”
“Yeah, well, the universe will have to wait. I’m sure we’ll be able to find a good location for the FST on Mars too.”
“None as perfect as this. No atmosphere, no light pollution.”
“And fewer meteorites.”
“Mars’s atmosphere is not so thick that it’ll provide much protection, either.”
“True, but all these micro-meteorites won’t get through. And like you said, the Mars atmosphere is rather thin, so it should also provide good conditions for observing the skies.”
“When there’s not a dust storm.”
“Oh, come on, Jon, why are you being so pessimistic? I never would’ve thought you’d be such a sore loser. And what makes you think I voted for Mars, anyway?”
She was right. He was a sore loser. He had trouble admitting when he was wrong. That was mostly because he was almost always right. But the others didn’t want to understand or accept his point of view, which was frustrating.
“I... I’m sorry,” he said. “I don’t mean to project my bad mood onto anyone else. But disassembling all this, which took so much effort to set up... It hurts.”
“I feel the same way,” Atiya said. “But to build something new, sometimes you’ve got to tear down the old.”
    
HE THOUGHT about Atiya’s words afterward as they were driving back to the base on the rover. Was all they had built here on the moon really the ‘old,’ which they needed to tear down? They were gathering resources, because when they got to Mars they could never have enough, especially at the beginning.
What about later? Would Yue, Atiya, and Judith want to become the first mothers for a new humankind, as Michael had described earlier? There’d been no more talk about that vision recently. But why else should they move to Mars? The three women would have to sacrifice themselves for the future of humankind. Would any of them be willing to do that?
“Atiya?”
“Yes?”
They descended the mountain quickly on the new road that Wayne had built. Jonathan was sitting in the passenger’s seat. The heavy cargo, tied down with ropes, moved back and forth.
“Do you really want to be one of the mothers of a new humanity?”
The Kenyan burst out in laughter. “You want me to have your babies, is that it? I think it’s best to forget about that idea.”
“You’d have to, if humankind is going to survive. Weren’t you listening to Mike?”
“He can think that all he wants, but it’s got nothing to do with me.”
“So why are we moving to Mars then?”
“Man, Jonathan, when will you stop? We took a vote, you lost, and now we’re carrying out our decision. That’s it. No more. I’m done talking about this.”





   



January 29, 2036 – Moon Base Unity
MAYBE AT LEAST Yue would understand him. They shared a bed. Shouldn’t he try, at least once? Jonathan rolled back and forth restlessly while his girlfriend snored quietly. Since the vote she had slept very peacefully, but he often lay awake for hours.
“Yue?” he whispered.
She didn’t respond.
“Yue?” he said more loudly.
Her eyes snapped open and she appeared to be wide awake almost immediately. That was one of her most amazing abilities—she seemed to need at most a second to wake from even the deepest sleep. Maybe it was an ancient instinct that she’d preserved, the instinct of the prey, who needed to be wide awake immediately when there was any sign of danger.
“What is it?”
“I’ve got to tell you something.”
“Couldn’t it wait until morning, Dear?”
Oh, boy, if she was already calling him Dear, then she couldn’t be in a good mood.
“No. It’s about Mike.”
“Of course. Him again. It seems like all you think about is Mike. What is it this time?”
“Kenjiro and I, we’ve got proof that he faked the meteorite impacts with explosives.”
Yue sat up straight. “Really? Why haven’t you told anybody?”
“I’m telling you right now.”
Yue started to get out of bed. “We’ve got to go to Maxim right away.”
“We don’t actually have hard evidence. It’s more circumstances, theories.”
“Oh, Jonathan. I’m sorry that this decision is stressing you out so much. I admit that Mike made me a bit afraid at first, too. He was so... evangelical. But that’s in the past. He’s changed. I like that. I like it when people grow.”
“But with him, it’s all an act.”
“I don’t believe that. I trust my gut. He seems honest to me.”
“But our proof—”
“—circumstances and theories? You said that yourself. And why would he even do that? What would he gain from it? Do you really believe he would put us all in danger over and over again, just to get his way?”
Yes, he said in his mind, that’s exactly what I think. But Jonathan had to admit to himself that it didn’t sound convincing. Too bad. Yue didn’t know him well enough to trust him unconditionally. Did he know anyone well enough? No. He was no different. Just like Yue, he would demand evidence too. Why had he believed Kenjiro so quickly? Was it simply because he couldn’t stand Michael and his cocky personality? He didn’t know.
“I’m sorry, Yue,” he said.
“What for?”
“For waking you.”
“You can wake me up anytime if you’re worried about something.”
Yes, but you won’t believe me, he thought.





   



February 5, 2036 – Moon Base Unity
“TODAY’S SCHEDULE includes the last two greenhouses, numbers 5 and 7.”
As always, Yue gave everyone the work schedule in the morning. It wasn’t a straightforward thing to pack up an inhabited base into a spaceship. Life had to go on at the same time. So, they had alternately dismantled one of the greenhouses and then gone to the power plant to collect the no longer needed solar panels. They would still have to leave some things behind, of course. The astronauts would still need power and oxygen up to the last second.
Jonathan marched over to Greenhouse 5, where he was assigned. He wasn’t the first one there. Maxim was already standing in front of the transparent housing and was looking at his flowers. After the meteorite impact, he’d set up his flower garden in Greenhouse 5.
“Can I help?”
“Thanks, Jon.”
Maxim turned toward him. Jonathan noticed that his face was wet—the commander had been crying! Because of his garden? When they turned off the power, everything here would wither to gray dust.
“Could you give me a little more time here? I want to... say goodbye,” Maxim said.
“I understand. Sure, I’ll just go help in Greenhouse 7.”
    
“AND... PULL!”
Wayne gave the command, and together they pulled on the steel cable attached to the transparent roof. The individual parts had been welded together when they erected the greenhouses. Now, Wayne had to separate them from each other again with an electric circular saw before they could be taken down. The thin, carbon dioxide-rich air had already escaped from the inside of the greenhouse. Jonathan looked around at all the withered remains of the plants.
The roof panel detached and came falling toward them. A thin, whitish cloud followed it, the remains of air moisture that had immediately frozen. Wayne caught the panel and placed it on a stack with the remnants of Greenhouse 4, which they had dismantled yesterday. Judith would later use the landing module to ferry all the collected materials to the ARES in orbit.
The plants had lost their color. The vacuum had frozen them and sucked any moisture out of them completely. Now the soil in the greenhouse had also started to change. The rich, almost glossy black was turning into the same gray that dominated the moonscape everywhere else.
Jonathan bent over and grabbed a gloveful. The soil still stuck together, but his fingers could crumble it very easily, like weathered sandstone. They had just committed the mass murder of millions of bacteria that had been living in the soil. But they wouldn’t go extinct quite yet, because they had their own arks—the astronauts’ digestive systems. So, together they would soon colonize Mars.
If Michael’s grand project failed because nobody wanted to become the original mother or father of a new civilization, all that would live on from humanity would be these bacteria in the new greenhouses the crew would build on Mars. Many of those bacteria would also die, but some might adapt and survive in Mars’s harsh conditions.
Was something similar happening to the people left on Earth right now? In the end, would those who could best cope with the darkness be the only ones to remain? He would never know, because they were setting off for Mars in three days.
    
“DONE,” Wayne said.
Where there had once been growing cabbage and spinach in Greenhouse 7, now there was only a gray area that looked like a crop field in winter.
“Maxim needs help with Greenhouse 5,” Jonathan said.
“Then let’s help him.”
They walked to Greenhouse 5, finding it already half-disassembled.
“Ah, thanks for coming,” Maxim said.
Jonathan looked for the remnants of the flowers, but there was only bright gray ground. Maxim’s mood, however, seemed to have improved.
    
THE BASE’S inner airlock door squealed as it opened. Jonathan noticed the smell, even while he was still walking down the steep entrance corridor. It smelled intensely of flowers. And then he saw them, too. They were spread around everywhere, in the corridors, command center, lab, and workshop.
Maxim had moved his entire garden inside the base. It was wasteful and unnecessary, but it was also a grand and beautiful sight. The base had been all but transformed into a flower garden. He tried to fix the sight in his mind, because he probably would not see so many rich colors or smell so many wonderful smells all in one place for many years.
Involuntarily, Jonathan’s eyes filled with tears. He retreated to his cabin. Now he was the one who needed some time for himself. And even there, in his room, Maxim had placed a large bouquet of asters.





   



February 8, 2036 – Moon Base Unity
JONATHAN WAS SWEATING. He had just finished on the exercise bike in preparation for his EVA. Everything looked the same as ever, as if he was maybe just going out to check the solar panels, but everything was far from the same. It was his last moon-based EVA. He would exit the airlock, walk to the landing module with the others, and then launch off the moon and fly to the ARES. He would never return. None of them would set foot on the moon again. That much seemed certain.
He checked the position of the absorbent pad and his LCVG. Then he climbed into the lower part of his suit and pulled on the HUT. All that he needed now was his helmet. Next to him, Wayne and Maxim were putting on their suits, too. Yue was standing in front of the base’s main computer, but she was already in her spacesuit, and everyone else was already on the ARES.
“Now switching the station to sleep mode,” Yue said.
It sounded comforting somehow. If, at some point in the future, space travelers found their way to the station’s airlock, the central computer would let them in. They would find a breathable atmosphere, as long as they breathed oxygen, and nourishment, as long as they were a carbon-based lifeform. The likelihood that a human would request entry seemed remote. But maybe humankind would find some way to free themselves from their trap someday.
“That’s it,” Yue said. “We can go.” She calmly secured her helmet in place. They had time. The base would very slowly shut itself down.
“I’ll go last,” Maxim said.
Jonathan couldn’t quite imagine how he must feel. When they left the base, he would no longer be a commander. But that wasn’t Maxim’s main problem. He didn’t need power, not like Michael seemed to. But the base was his child. He was responsible for its creation and development, and now he had to attend its last hours.
Jonathan followed Wayne and Yue. They walked past the innumerable bouquets that would not remain in bloom for much longer. A future visitor would probably wonder about the withered plants. Or maybe the visitor would be some kind of plant-being who would look in horror at the display of mass murder of its fellow kind.
They reached the airlock. Jonathan turned around, but Maxim wasn’t there. They opened the airlock and moved into the chamber. Nobody said anything. Jonathan positioned himself so that he didn’t have to look at either Yue or Wayne. He didn’t want them to see him tear up.
“So, now we can go,” Maxim said suddenly.
He looked changed, almost liberated, as if he’d made a significant decision. Probably he had decided it was time to let it all go. Some people could do that. Jonathan envied people with the ability to make a decision and move on. Yue pressed the button to close the airlock. The pumps started working to evacuate the air from the airlock.
    
THE DEPARTURE WAS UNSPECTACULAR, because they managed to leave on one of the few days where the sun remained hidden below the horizon. Thus, the base lay bathed in darkness. They were already 50 kilometers above the moon’s surface when the sun and Earth appeared over the horizon at the same time. Jonathan immediately turned his eyes away. Having to see his home as a white, shining disk still hurt.
    
THEY REACHED the ARES after 40 minutes. The landing module attached to the ARES so that its drive could accelerate the entire combined spaceship out of lunar orbit. Therefore, to get into the ARES, they’d have to perform a spacewalk, so it was good that they were still wearing their spacesuits.
Judith welcomed them onboard the ARES. She would be their commander for the long flight to Mars. Nobody would be able to have a permanent cabin, because the rotating outer ring only had four sleeping spots, and they’d have to share them on a rotating shift system, in order for all of them to benefit from the simulated gravity out there. Two of the cabins would then be occupied by three astronauts, the other two with two.
Yue and Jonathan would share a cabin. They were the only couple on board. Jonathan had expected Michael to protest, because he would have to sleep in a three-person-shared cabin, but the doctor was probably hoping that Yue would provide the first child for the new branch of humankind. They weren’t planning to oblige him.
    
ONE HOUR LATER, they met in the command center for the first time as a ten-person crew on the ARES. It was a very tight fit, but because of the zero gravity they could spread out throughout the entire spherical volume of the module. Judith gave a short speech that Jonathan didn’t listen to. He only started paying attention when he heard Michael’s clearly agitated voice.
“We’re not flying directly to Mars?” the doctor asked. “Wasn’t the vote clear enough for you? I demand a direct course or your immediate resignation as commander.”
Now he was showing his true self again. That was fast, Jonathan thought.
Judith remained calm. “You’ve apparently forgotten that our second engine is still attached to the LISA probe. To leave it there and attempt the long journey without an extra propulsion system would be irresponsible, and against NASA regulations.”
“Why didn’t you just say that?” Mike asked loudly.
“Because it seemed obvious to me. I also don’t hear any other objections except for yours.”
“Okay, then. But after we reach LISA, I won’t tolerate any more delays.”





   



February 10, 2036 – Mars Ship ARES
“THERE SHE IS,” Atiya said.
“Where?”
“Right there, Jon.” Her finger pointed to a white dot on the screen, which also could have been a star.
“How do you know?” he asked.
“I’ve been watching LISA for months now and recording its data. I think I should know where to find it.”
“When will we reach it?” Jonathan asked.
“In a few hours is my guess. Certainly not before the end of my shift.”
    
IN FACT, after three and a half hours, they had moved so close to the central component of the gravitational wave detector that they could fly over to it using their jet backpacks. Jonathan examined it. The probe had an elegant appearance due to its long legs, reminding him of a gazelle.
“So now we go over there, dismantle it, and reattach it to the ARES? How quickly do we start?” Michael asked.
“We will wait for Atiya. As our astronomer, she is the one responsible for the probe.”
“But her sleep shift just started two hours ago,” Michael complained.
“Waiting one more day is not going to make any difference in the end. Or would you be fine with us disassembling your surgical robot while you were sleeping?”
Michael turned around without another word and floated out of the command center.





   



February 11, 2036 – Mars Ship ARES
AS ALWAYS, the first thing Atiya did was check in on LISA after waking up. The command center was still deserted. Occupying one of the three-person shared cabins had an unexpected advantage—only one other crew member, Kenjiro, was on duty during her awake time, and he was always in the workshop, repairing something.
Atiya let the night’s LISA data run across the screen. It was too bad that it was almost over. Without the propulsion unit, the satellite would drift away from the L1 point, and after at most a few weeks, the lasers would be out of sync and the probe would be unusable. The gravitational wave detector had been a wonder of humankind. There had never been an instrument as sensitive as it on Earth. Together with the Far Side Telescope, they could have formed the basis for truly innovative, groundbreaking science. But it was undeniable that it’d be crazy to try to fly to Mars with only one engine.
Her self-written evaluation software hadn’t found any evidence of significant cosmic events in the new data. That was too bad. It would’ve been nice to have a grand finale. Around 2 o’clock standard time, the instrument appeared to have failed briefly. At that time, the measurement curve had a few holes of a few seconds long. Maybe a cluster of asteroids had moved across the path of the laser beams and blocked them briefly.
Atiya looked at the holes more closely. It was strange that they followed each other in such a regular pattern. The intervals between the holes were exactly as long as the holes themselves. She changed the scale of the diagram. The result was perplexing. What she had thought were holes were large amplitude changes. The measurement values were so far outside the range to be expected for gravitational waves that they could no longer be seen on the figure. What phenomenon could produce such large-amplitude changes? Had a supernova exploded somewhere close by? But the ship itself would’ve certainly detected that. And such a close stellar explosion would have had to be visible in the sky.
She brought up the values from the two legs of LISA separately on the screen. The laser beam to the L4 point had not measured any unusual data, only the one to the reflector on the shell’s surface. A large change in amplitude meant that the reflector had moved away from the LISA satellite and then moved back toward it again. That was a typical effect of gravitational waves that distorted the spacetime fabric. But such a large magnitude change would have had to have been a real tsunami. Such a jolt to space would have had to have affected the ship’s instruments. But there was neither a bright new star in the sky, nor had the spaceship been rattled by any kind of disturbances. So, the measurement had to have some other cause.
There wasn’t anything else she could do. She’d need to look at the raw data. It was, however, a considerable amount of data that would take a while to transfer. Atiya started the download from LISA. The computer would send her a message when all the data had been received.
    
“SO, now, can we finally start with the disassembly?” Michael asked after breakfast.
He was still off-duty, but he wanted to personally make sure that their journey to Mars started as quickly as possible and without any more interruptions. He was not going to be happy with what she was about to say.
Atiya took a deep breath. “We can’t start yet. Right now, I’m downloading data from LISA. Only after I’ve analyzed it can we switch off the satellite.”
“What data are you downloading, and why does Mars have to wait for us any longer? Couldn’t you have done this before?”
“It’s new data, and it’s important.”
“We’re on an important mission,” Michael said. “Judith, say something! Didn’t we decide on the flight to Mars together? I’m starting to think all of you are trying to sabotage the mission!”
Judith set down her closed coffee cup, let go of her croissant, and swallowed. “If Atiya says that it’s important data, then I trust her. She’s the expert.”
“Thank you, Judith,” Atiya said. Her wristband vibrated. That was the signal that she’d been waiting for. “You’ll have to excuse me. My work is calling me.”
“Won’t you at least tell us why the data is so important?” Michael asked, almost in tears.
Atiya floated out of the command center without responding to Michael. She wanted to analyze the data in peace and quiet. The workshop should be ideal for that.
    
SHE WAS IN LUCK. Kenjiro spent almost all his off-duty time at his workstation, but not today, of all days. She had the module entirely to herself. Atiya logged into the computer, retrieved the data from the server, and started the analysis tool. Working with raw data was always a bit cumbersome, because none of the background noise, system interference, or other magnitude swings that could be identified as artifacts had yet been filtered out. But that was the way it had to be. Since she knew the clock time of the magnitude changes, she at least knew where she had to look.
Finally, she had the relevant rows of data on the screen. Gravitational waves had a defined shape, which swelled up and down again. They didn’t suddenly appear and disappear. Their form could even be used to identify their origin.
But in this case, the signal changes could not be assigned to any natural source. In particular, the reflector appeared to have moved in only one direction. She had either discovered a two-dimensional—thus flat—gravitational wave, which would revolutionize physics, or there had been no vibration in the space-time fabric at all, but instead the reflector had somehow been moved physically. However, because it was anchored rigidly in place on the shell, it must’ve been the barrier itself that had moved by less than one millimeter.
What had happened? She couldn’t answer this question by herself. She knew quite a lot about distant celestial objects, but not about the shell that had wrapped itself around the Earth.
    
“WELL, I hope you’ve held us all up for a good reason,” Michael said.
Atiya had been expecting him to complain, but the others were looking at her intently. Their gazes were almost glued to her. They were clearly interested, because she had already revealed that she had news about the shell.
Atiya pulled up the measurement data as a diagram on the large screen. “This is the signal,” she explained. “It’s very clearly regular.”
“It looks as if the shell wants to contact us by simulating a gravitational wave,” Kenjiro said. “Maybe it figured out that we’re listening with LISA?”
“I looked at the raw data,” Atiya said. “The reflector is only moving in the x-axis. A gravitational wave can’t be the cause.”
“Maybe the shell is expanding,” François said. “It’s had enough of the Earth and now wants to envelop the moon too.”
“So why would it first expand and contract a few times? That idea seems too far-fetched to me,” Kenjiro said.
“I’ve got another idea,” Giordano said. “When we were setting up the reflector, I measured how the shell conducted sound. I determined that it’s very thin, and also conducts sound very well.”
“Sound?” Michael asked. “What’s the point? There’s a vacuum all around the shell. You can’t hear anything.”
“Sound is made up of vibrations. They propagate not only in air, but also in water or solid substances,” Giordano explained.
“Like on the shell,” Kenjiro said.
“The vibrations travel radially outward. If such a vibration were to be stimulated directly under the reflector, it would cause the reflector to move back and forth in one axis, just like Atiya measured.”
“And how could such vibrations be stimulated?” Yue asked.
“Assume you’re standing in front of a door and want to go in,” Giordano said.
“Then I’d rip open the door and walk in,” Wayne said, smiling.
“Assume you had some manners.”
“Then I’d knock.”
“That stimulates vibrations in the door,” Giordano said. “The door, in turn, stimulates vibrations in the air on the other side of it so the ear can hear it. These vibrations propagate as sound waves through the room. Here, there’s no air, but there is the reflector, which is moving in sync with the vibrations.”
“You mean someone is knocking from below?” Wayne asked.
“Yes. To me, this looks like an intentional stimulation,” Giordano said.
“And what are they trying to tell us?” Wayne asked.
Atiya’s cheeks started to feel warm. If Giordano was right... She didn’t want to start hoping. It was much too early for that!
She brought up the values again on the screen and played with the time scale until they could see the complete sequence of magnitude changes. There was definitely a rhythm.
“Short... short... short,” she read out loud.
“Long... long... long,” Wayne and Judith said in unison.
“Short... short... short...” nine people on board the Mars ship ARES said together.
February 11, 2036... This date would surely go down in the history of humankind. Atiya pushed off from the computer. She wanted to hug all her colleagues, her friends. Pandemonium broke out in the spherical control center. Nobody was staying in place anymore. They were tumbling around in zero gravity, hugging each other, laughing and crying, screaming and yelling, whooping it up, and Atiya noticed that she felt happy.
It had been a long time since she’d felt like that.





   



February 12, 2036 – Mars Ship ARES
DID she need to be concerned? Judith fluffed up her pillow and turned it over. Ever since Atiya had deciphered the SOS message yesterday, nobody had seen Michael. He had locked himself in one of the four cabins, so that they had to move the two others sharing his room to the two two-person-shared cabins. Wasn’t he overreacting just a bit? But maybe they just needed to give him some time. It was evident that Michael’s lifelong dream had just been shattered. There hadn’t been a new vote, but everyone had broken out in cheering when they had set the ARES on a course toward the shell.
Naturally they had to respond. The people on Earth were not alone. They had to find a way to restore contact with them. And if Judith was very lucky, she’d be able to speak with Lisa again. A shiver ran up her spine. It was a fantastic discovery, but it also made her afraid. She was most afraid of finding out and having to accept that the most important part of her life, her family, was gone.
There was a knock on her door. Judith looked at the clock. It wasn’t yet time for her to give up the cabin to the next person. Quickly she pulled on a t-shirt. “Come in,” she said.
The door opened slowly. The motion already told her that it must be Yue, Kenjiro, or Jonathan. It was Ken.
“Good morning, Ken.”
“Good morning, Judith. I’m sorry for disturbing you.”
“Don’t be. I know you wouldn’t have awakened me unless it was important. I’ve just been lying here awake, anyway.”
“Are you afraid... of the Earth, I mean?”
“Yes, Kenjiro, I’m afraid. They’ve been sitting in the dark for more than a year. Billions must’ve died.”
“But it’s not the billions that you’re concerned about, right? That’s how I feel, and it’s making me really upset. Isn’t that selfish of me?”
She felt herself drawn to Ken—as a friend. She had so much in common with this Japanese man, even though they’d grown up in very different cultures. Lisa was nothing like him.
“I don’t think it’s selfish, at least, as long as we don’t let ourselves be distracted from the bigger picture,” Judith said. “I would do anything to help the Earth, even if I knew Lisa was no longer alive. Of that I’m sure.”
“That’s exactly why I came to you. I just had a crazy dream, and now that I’m awake, it’s crystallized into a similarly crazy idea.”
“That’s never happened to me.”
“Me either, but there was something different this time. I was walking in a tunnel that kept getting smaller and smaller. First, I had to hunch over, then I crawled on my knees, and finally I was crawling on my stomach. And then I got stuck.”
“Not a very nice dream.”
“No, not so far. I nearly died. It felt so unfair to me that I decided I would just not let that happen. So, I just stood up. And there was no tunnel there at all. It was just empty, dark space that was pressing down on me.”
“Some spaces can do that to people.”
“Then I woke up. And I could still remember the dream really well. The tunnel that wasn’t a tunnel. Once, back when I was a scientist, I was in a very long tunnel in the particle accelerator at CERN in Switzerland. They generate antimatter there by shooting protons at the heavy metal, iridium. The protons are first accelerated to tremendous velocities in a ring accelerator. That’s not an easy task on Earth, because there must be no interference with the particles when they are in motion. They have to use vacuum-isolated pipes for that.”
“Your tunnel from your dream.”
“Yes and no. If we were to move the process to space, where there is already a vacuum, we could eliminate the tunnel. We could even eliminate the ring. We use a ring on Earth because we don’t have enough room to build a straight acceleration track that’s long enough. But there are many millions of kilometers from the Lagrange points, where we placed LISA, to Earth. We’d only need to accelerate protons to a sufficiently high velocity and have them strike iridium somewhere close to Earth. That would generate antiprotons that are negatively charged. They’d be captured in the solar wind that moves along the Earth’s magnetic field lines. At the poles, the field lines intersect the Earth’s sphere. Anything moving along those lines would strike the shell.”
“So, what would happen with the antiprotons?” Judith already had an idea, but she wanted to try to help Kenjiro refine his idea and thought process.
“Some would be lost along the way, because they’d be annihilated by interactions with other particles. But some would have to strike the shell. Sure, the shell is made of some exotic material, but at its core, whatever material it is still consists of protons. Due to their negative charge, antiprotons would be attracted by the positively charged protons. When they met, they’d annihilate each other, leaving no trace of each other. Or, maybe better stated, they’d be converted completely into energy. The shell couldn’t withstand that forever.”
“Where would they strike the shell?”
“We could control that. The field lines meet the Earth at both poles. But if we placed the iridium in a geostationary orbit over the South Pole, most of the antiprotons would also strike the South Pole.”
“And that would then create a bigger and bigger hole there?”
“No, not quite. The geographical South Pole is the north magnetic pole, but they don’t line up perfectly—they’re about 9.6 degrees apart. The antiprotons would always head toward the north magnetic pole, which rotates around the geographical South Pole once a day. So, as time passed, the antiprotons should form a ring, and when this ring is completed, the part of the shell inside the ring will no longer be held in place and should be flung off.
“It’d be like chopping off the top of an egg. Sunlight would flood onto the Earth again at the South Pole. If my theory is right, we could use the antiprotons to cut out an area with a diameter of about 2,100 kilometers from the shell. That’s also why I’d select the geographical South Pole, because it has a large land mass underneath it. The South Pole could become the new future center of humankind.”
“Maybe we could use gigantic mirrors to distribute the light over the entire planet,” Judith said. “Since the shell is such a good reflector, maybe we could even use it to our benefit.”
“Many things might be possible,” Kenjiro said. “Of course, it all depends on whether my dream was just a dream, or if we can turn it into a practical idea.”
“Thank you, Ken, you’ve managed to raise my spirits and my hopes.”
“And I must thank you, Judith, for listening to me. I need to think through this idea a bit more, and then tomorrow I can present it to everyone else.”





   



February 13, 2036 – Mars Ship ARES
THE ARES APPEARED to be floating over a giant salt lake. They would need another two orbits before they reached the surface of the shell, but already the shell that was wrapped around the Earth looked gigantic. Jonathan couldn’t imagine how they could hope to do anything to break through it, but Yue had told him that Kenjiro had an idea and was planning on telling them all today.
It was a strange mood on board because, in reality, they hadn’t achieved anything yet. All they knew was that not everyone was dead down there under the shell.
And humankind was still capable of mustering enough resources to get something 120 kilometers above the Earth’s surface to knock loudly against the shell. That required a certain amount of organization and ability to obtain the necessary materials and invest in an experiment that certainly wasn’t going to improve their position immediately.
Whatever method humankind had managed to use to knock against the shell, the supplies, fuel, energy, and equipment they had used to do it surely could’ve also been used to help them survive. Perhaps it was just due to humankind’s short-sightedness, but maybe it could be taken as a good sign too. Maybe there was at least one person down there who was in the position to think about long-term problems.
    
JONATHAN WISHED he could hold his nose. There hadn’t been much time for personal hygiene recently, especially in a ship initially designed for a four-person crew that was now occupied by ten. They normally didn’t have to be so close to each other, but because the ARES was now braking, the force of gravity was pushing all of them against the floor, and it was a damn tight fit for all of them in the command center.
“Quiet, please!” Judith was trying to make herself heard.
Jonathan finally saw her when she started climbing up on some piece of furniture. The others continued to talk. The positive energy among them was palpable. Where was Michael? Jonathan couldn’t see him anywhere in the room.
“Please, quiet!” Judith yelled.
Finally, it grew quiet.
“We’ve got to decide how we’re going to proceed,” she continued.
“We send a response. I thought that was obvious,” Wayne said. “If you need a volunteer who knows Morse code, then I’m your man.”
“Thank you, Wayne. But what should we say?”
Nobody said a thing.
“Confirmation that we got the message,” Yue said finally.
“Very exciting,” François remarked.
“Do you have anything better?” Atiya asked.
Silence.
“Can they even hear us? Does this discussion have any purpose?” asked Michael from the doorway.
Had he decided to no longer play the sore loser? Jonathan looked at him skeptically. Had the mood in the room just dropped considerably?
“Yes, I’d assume so,” Giordano said. “There’s no sense making an attempt to communicate if communications aren’t possible using the selected medium.”
“What?” Wayne asked.
“More simply, a blind person wouldn’t try to start a conversation using sign language.”
“But what if the blind person knew that we could see those gestures, Giordi? What if it’s just a call for attention, for help.”
“I’ll admit my comparison is lacking. But we’ve also got to consider that this communication attempt must’ve been costly for the people down there. They’d have to somehow apply physical pressure against the shell at an altitude of 120 kilometers—that’s already in space according to common definitions. So, a flight would cost millions of dollars.”
“I think what Giordano is saying makes sense,” Judith said. “The next thing we’ll do will be to first try to send a message using sound waves. If that doesn’t work, we can always try something else.”
“None of this is going to do any good,” Michael said.
“I’m sorry that Mars has to wait, but we’ve got to figure out what is going on down there,” Judith said. “I, for one, am delighted that we didn’t start our journey earlier.”
There was a quiet muttering of agreement. Then it became quiet again.
“Kenjiro, do you want to share a little bit about your idea?”
“Yes, Judith, if you think it might help.”
“Please.”
Kenjiro told them about his dream, in which he’d gotten stuck in a tunnel. At first Jonathan was confused and skeptical, but then Kenjiro came to his actual idea, a linear particle accelerator in space. It sounded so fantastic that he was sure that it just had to work, somehow. Jonathan was not a physicist, but the principles upon which the idea was based sounded doable to him.
“Are there any objections?” Judith asked.
Nobody said a thing. Not even Michael.
“It’s important that you express your concerns,” Judith said. “It’d be a complicated project, and we also don’t want to unfairly raise anyone’s hopes down there.”
“I’m not a physicist,” Giordano said, “but the concept seems very logical to me.”
“I think it’s a great idea. I’m just asking myself why none of us thought of it before,” Wayne said.
“Yeah, I’ve been asking myself that same question since yesterday. I guess because we were all so fixated on using LISA as a gravitational wave detector,” Kenjiro said.
“It’s not going to help anything to wallow in the past,” Judith said. “I propose sending the following message.”
The commander was obviously well prepared.
“Unity to Earth. Message received. Working on solution. Hole in the barrier at the South Pole. Antiprotons generated with LISA, steered by Earth’s magnetic field. Unity end.”
    
THE GIANT DISK outside the porthole brought him back to reality. That thing was the shell, the barrier, which kept an unknown number of people under eternal night. Whoever or whatever created such a gigantic structure wouldn’t just let a few primitive creatures like themselves break apart its work, would it? But that was the wrong way to think about it. Jonathan imagined a chimpanzee armed with a club. If the club hit him, he’d fall to the ground, and it wouldn’t have mattered or helped at all that humans had invented the Internet or the atom bomb. Maybe the weapon that Kenjiro had thought up would be primitive from the perspective of the shell’s creator, but it might still be effective. An atom is just an atom.
A slight rumbling ran through the ship. The landing capsule had just detached. Judith, Wayne, Kenjiro, and Giordano were on board. They would place the hammer that they’d built in the workshop on the shell. The hammer was made from a heavy metal pipe that would be raised with muscle power. This would tension a spring that would hold the pipe in place until it was released, accelerating the pipe downward to strike against the shell. They hoped the resulting force would be strong enough. Wayne would give the commands, since he knew Morse code.
They wished they would receive an answer. But even if nobody heard them, they’d start their test for knocking a hole in the shell. Humans had always been very good at destroying things. Perhaps the builders of the shell didn’t know that.





   



February 17, 2036 – Mars Ship ARES
“OW!” Yue cried out. “Now it’s the other thumb!”
“Let me see,” Jonathan said.
Yue, sitting next to him, turned halfway toward him and then gave him her right hand. A red, completely round drop of blood had beaded up on the ball of her thumb. Jonathan blew on it. The drop detached from her thumb and started to float away. Maybe that wasn’t a very good idea, he thought. The drop could find its way into some electronics somewhere and cause a short circuit! Quickly he reached for a cloth and caught the drop of blood.
He looked at Yue’s delicate skin. A wire had pierced a hole in it. That had to have hurt, especially at the tip of her finger. It wasn’t the first injury of that type today, which was why he already had Band-Aids in a place where he could get to them quickly. He took one from his pants pocket, removed the wrapping, and put it on Yue’s thumb. Then he carefully kissed it.
“All done,” he said.
“Thank you.” She smiled at him and then continued her work.
    
ALMOST THE ENTIRE crew had come to the workshop. Kenjiro had developed a design for an open accelerator coil to be patiently made, with good old-fashioned manual labor, from parts of the radio telescope. They needed at least twenty coils. Solar panels from the moon’s solar power plant would supply the necessary energy.
So that the coils would stay in their correct positions in space, they would be given small propulsion systems. To do that, they had to sacrifice the thrust jets from their spacesuits—as well as some spare parts from storage. The suits were still functional, but they would no longer be able to fly around freely in space without the jets.
Kenjiro himself was not in the workshop. He and Judith were going over the plan one more time. They had to position the coils so that they optimally accelerated the protons. To do this, they would be pulsed—whenever a proton arrived at a coil, that coil would impart thrust to the proton in the direction of Earth.
Right then, Giordano was supposedly writing the control software for the entire process. Jonathan didn’t envy him the responsibility. Giordano’s work wasn’t as boring as the manual labor they were doing, but the burden he bore was much heavier. It was similar to his responsibility, as a doctor, for the life of a patient. But Giordano’s program and Kenjiro’s idea would affect the lives of billions of people—in one way or another.
“Jonathan?” Suddenly, Wayne was floating upside down in front of him. The mechanic held out a part of a coil to him.
“Yes?”
“Look at the different spacings of the coils. We need you to be more careful and work more precisely.”
Wayne was right. He hadn’t been paying attention. His cheeks started to feel warm, like a school kid caught cheating.
“I’m sorry, Wayne, I’ll be more careful from now on.”
“Thanks. I’ll go through and inspect everything again, but all it would take is one coil to fail and this whole beautiful plan could crash and burn.”





   



February 25, 2036 – Mars Ship ARES
“DO YOU HAVE EVERYTHING?” Judith asked.
“Looks good,” Kenjiro replied from the airlock.
Jonathan crossed his fingers.
“Now opening the outer lock,” Kenjiro said.
In the camera image, they saw a shape in a spacesuit floating toward the LISA satellite—a container in tow.
“Installing the ion source,” the astronaut said.
The resolution of the airlock’s camera was too low to see Kenjiro’s hand motions. He had explained before that the container held a pressurized vessel filled with hydrogen gas that was ionized by an electric field to produce hydrogen ions, which would be the protons they needed for their cutting tool. The solar wind already contained some ions, but not at a sufficient density. LISA would then give the protons their initial thrust, propelling them toward the coils that would increasingly boost their momentum on their way toward the Earth.
“I... the thing’s jammed shut,” Kenjiro said.
“Do you need help?”
“No, Judith, it’s loosening up. Okay, now I’ve got it. Yes, all good now.”
Jonathan snapped his fingers. It was difficult for him to watch without being able to help in any way, as Kenjiro performed a procedure that they all hoped would go down in the history books. But that was only if he succeeded—would there even be any more history books if he failed? Nobody could say for sure. The calculations looked promising for success, but there was a high factor of uncertainty. And even if they could send enough antiprotons to the shell’s surface, nobody knew how it would react.
    
“THAT WAS VERY WELL DONE, BUDDY,” Wayne said as he slapped Kenjiro on the shoulder.
The impulse sent the Japanese man floating across the room. Kenjiro was only able to stop when he contacted the wall. “Not so rough,” he said.
“Sorry,” Wayne apologized. “I’m just happy that we have such a brilliant physicist on board.”
“Brilliant, or crazy. That’s still to be decided,” Kenjiro said.
“Optimistically, what are our chances of success?” Yue asked.
“Eight to one,” Kenjiro answered. “Eight to one, favoring the shell, of course. And that’s using the most optimistic assumptions.”
Yes, that was what Jonathan had expected. Nevertheless, he’d often heard worse numbers from Ken, numbers that he hoped would work out this time so that he’d be able to hear from his family soon.
“Is there anything else we need to do to get LISA ready?” Judith asked.
“No.”
“Well, thank you, Ken. Everyone, please prepare yourselves for a braking maneuver. We’ve got to position LISA and the coils along the L4 potential on the Earth’s orbit around the sun. They’ll be able to hold their positions there with the least number of corrections.”





   



April 13, 2036 – Mars Ship ARES
HE NEVER IMAGINED that he’d start thinking of the moon base as luxurious accommodations, but he wished they were back there. Ten people in a space that was designed for four—it was worse than any prison cell. When he tried to imagine spending three months on a trip to Mars in these confined rooms, he was pleased that the trip had never started, even though Michael was still pushing for it.
Since they decoded the SOS, Judith had assigned Maxim to be her second in command, because Michael only made appearances now to demand their immediate departure for Mars. Jonathan didn’t understand him. Didn’t he have any friends or family who might still be down there on Earth?
There was a knock on the plastic door that separated the toilet from the workshop. “Yeah, yeah, I’m almost done,” he said.
“Hurry up,” Wayne said. “Judith’s about to make an announcement.”
Jonathan stood up. His backside was already very cold from the stream of air flushing away any waste. There probably wouldn’t be any more today. His digestion system always seemed to go into hibernation in zero gravity, at least for the first 48 hours. So, it had been very unfortunate for him and his bowel movements that they kept approaching the Earth in a stop-and-go manner, stopping again and again to release and position another one of the coils. But starting today, they were finally going to make a beeline for the formerly blue planet.
“Starting the linear accelerator,” he heard Judith’s voice announce over the loudspeaker in the workshop.
Shit, he’d missed the historic moment. ‘Where were you when the ARES started the proton stream,’ his grandkids might ask him someday. ‘On the shitter,’ he’d have to answer. How embarrassing! But who knew if that day would ever even come? The accelerated particles would reach the Earth’s magnetic field long before the ship did. They would strike the iridium film that they’d installed over the magnetic North Pole close to the geographic South Pole, which would produce antiprotons that would eventually break open the shell.
At least they hoped so! That is, if the antiprotons didn’t meet other molecules first. And if the coils were able to stay in position long enough. And if the conversion into antiprotons worked efficiently enough. And if LISA’s ion source supplied enough protons. And so on, and so on. The list of ifs seemed endless.
The only thing he was sure of was that if he wasn’t able to shit tomorrow, he’d have to take a laxative. And if he didn’t get away from this putrid odor of sweat, oil, food remains, and shit and urine, he’d completely lose it. Ha! Maybe he should volunteer for an EVA soon. That was a brilliant idea! Then at least he’d only have to put up with himself, which sometimes still felt like too much.
Jonathan, Jonathan, he thought, all this uncertainty seems to be getting to you. He patted his cheeks like a little kid. Little Jonny wants to be picked up from the big spaceship. Thanks for your attention.





   



April 15, 2036 – Mars Ship ARES
WERE ALL the people on Earth looking up at the skies now? Judith couldn’t even imagine what the skies or land would look like after being covered by the shell for so long. Wayne had just informed the Earth’s population with Morse code that they had started the antiproton bombardment. Judith had intentionally not called a meeting. Kenjiro had assured her that there probably wouldn’t be anything to see for the first few days. The crew seemed to be unsettled, anyway.
“Can I talk to you real quick?” asked Atiya, who was floating over to her.
“Of course.”
“I’ve been watching the area over the South Pole for energy emissions, as Kenjiro suggested.”
“That’s good. Find anything?”
“The area immediately around the magnetic pole is radiating more brightly than before.”
“What does that mean?”
“It means that more radiation is reaching us from there than what was sent there by the sun. In a manner of speaking, the area is lighting up.”
“Is it the reactions of the antiprotons with the shell?”
“All I see is light reaching us from this direction. I can’t say whether it’s coming directly from the shell or if it is being created just above the shell.”
“So, it’s also possible that this doesn’t have anything at all to do with the shell?”
“Yes, Judith. It’s possible all the antiprotons have already been annihilated.”
“So, when will we know for sure that this has been successful?”
“When the first hole is created.”
“Which we’d have to detect as tiny, black specks on the shell. Or maybe not.”
“Don’t worry. If we’re able to make a hole, we’ll know because then all the radio transmissions from Earth will begin to reach us again.”
“So, all we have to hope is that civilization hasn’t broken down so much that they can only communicate with smoke signals anymore.”
“I think smoke signals would be rather inefficient in the darkness,” Atiya said. “If it’s gotten that bad, they’d probably be using bonfires for signals.”
“You’re probably right about that, too.”
The idea that humankind might have regressed to such a primitive level so quickly made her shiver. Judith adjusted the heating system to a higher setting.





   



April 22, 2036 – Mars Ship ARES
“SO, how’s your big idea going now?”
Michael again. Jonathan was annoyed. For days, Michael would stay out of sight, holed up in a cabin and blocking anyone else from using it. And then, when he did come out, it was only to whine and complain.
“It’s going fine,” Yue said.
She spoke as gently as ever, but it made no difference to Michael. “Obviously, it’s not,” he argued. “We’ve been bombarding the shell for a whole week now, and nothing’s happened.”
“Kenjiro said—” Yue tried to continue, but Michael cut her off immediately, mocking her words.
“—Kenjiro said, Kenjiro said. Is he now our personal physics god?”
Jonathan put down his utensils. He should defend Yue against this idiot. Should he offer to talk to him or kick his ass?
“At least he’s not an asshole like you,” Wayne interjected, relieving Jonathan from speaking up first. “And if you don’t shut your mouth, I’ll seriously shut it for you.”
“Shut your mouth, shut your mouth,” Michael repeated in a sing-song voice.
He doesn’t know when to stop, Jonathan observed.
Wayne stood up.
“Okay, okay, calm down. Look, I’ll be quiet,” Michael said, whispering. He pushed his plate forward, threw his utensils onto it, and left the command center.
The ARES was currently accelerating in order to put some distance between itself and Earth—a precautionary measure that Giordano had proposed. Maybe the shell had some kind of consciousness and would try to defend itself. A little bit of distance couldn’t hurt anything.
Jonathan looked at the clock. He was still off duty, but his shift would start in an hour. Before that he’d have to say goodnight to Yue. It was almost her scheduled sleeping time. Maybe she’d have some interest in letting herself be seduced by him. He smiled, lost in thought.
Then a crash of sound came surging out of the walls. Jonathan jumped up. He began to pick out voices in all sorts of different languages, all talking over each other simultaneously, classical music, strange whistling sounds, static noise all mixed up in one terrible cacophony. What was going on?
Atiya came running into the command center. She had a wide grin on her face. She didn’t say anything, but ran over to the main computer and pressed a few buttons. “We’re through!” she yelled.
“What? What do you mean, we’re through?” Jonathan asked. What’s going on? What was that terrible noise all about?
“We’ve. Burned. A. Hole. In. The. Shell!” Atiya said very slowly, annunciating every single word very carefully.
“What?” It couldn’t be. He must’ve misheard her.
“I directed the radio antennas toward the pole, and so I wouldn’t miss anything, I connected their output to the loudspeaker. I’m sorry it was kind of loud. Of course, I turned the sensitivity all the way up.”
Jonathan jumped toward her.
Atiya instinctively retreated in surprise.
He spread out his arms, and then she could tell what he had intended. “Thank you, Atiya. That was a fantastic idea!” he said, giving her a big hug.
    
SO MUCH HAPPENED in the next few hours that later, he could only remember fragments of everything. Someone identifying herself as President Harris contacted them. Wasn’t a man the president of the United States when they had launched off the Earth? She thanked them for their heroic efforts and invited them to a reception as soon as possible. That’s a little premature, Jonathan thought.
Then the voice of a Frenchman came through the speakers, a man who introduced himself as Alain Despert, the head of the EU Commission, and who also thanked them, with a slight accent, for their heroic actions. He also reported that an Ariane-7 rocket was standing by on a floating launch pad somewhere close to Antarctica, waiting to bring them fresh supplies.
“Say, François, doesn’t ‘despert’ mean something like ‘hopeless’ in French, or am I not remembering my school lessons correctly?” Jonathan asked.
“No, they only sound similar. But in Catalan it means ‘awake,’ François explained.
Even the Chinese called. Yue had to talk with them, because the head of the Chinese National People’s Army didn’t speak English very well. They awarded the whole crew the highest distinction of their country—an honor that had never before been bestowed on a foreigner.
They learned about the state of the Earth with the help of many different radio programs. Television had lost its importance as the leading news media, probably because its reception required at least five times more energy than radio. Energy had become the most valuable resource down below, followed by food.
And then people themselves. Millions of workers were missing, because seven-eighths of the Earth’s population had died in the time since the shell had appeared. Seven billion people! Jonathan couldn’t imagine it. The number was so abstract! What had happened to all those bodies? If they had all died within a year instead of over a generation, then the cemeteries must be overwhelmed.
Involuntarily he imagined piles of corpses or whole districts in cities turned into incinerators for producing heat and biogas for the living. He shook his head multiple times, but the images were stuck in his mind. There was only one thing he could do. He’d have to ask for specific names. What had happened to his parents and siblings? But the answer might be too terrible to hear. And wouldn’t it be selfish to demand to be the first one to know about his loved ones? So, he didn’t dare ask the question yet.





   



April 23, 2036 – Mars Ship ARES
JUDITH’S ARMBAND VIBRATED, so she activated a voice channel.
“I’m sorry to disturb you, but I’ve got someone here for you,” Yue announced.
She was annoyed. After lying awake for two hours, she had just managed to fall asleep. “When I’m not on duty, Maxim is my deputy for official matters,” she said, somewhat more harshly than she intended.
Immediately she was sorry for having snapped at Yue. She hadn’t deserved that.
“The call is private, not official. And it’s coming over an encrypted channel. I didn’t even know that the ARES had anything like that.”
“It was a feature intended for emergencies or particularly sensitive matters. A direct connection to our intelligence agencies.” But the fact that someone on Earth still knew about it after all these turbulent times was astounding to her. What did the intelligence community want from her?
“I’ll patch them through,” Yue said.
Judith identified herself. “This is Judith Rosenberg. Commander of the ARES.”
The system checked the characteristics of her voice and only then established a secure connection.
“My name is Alison David-Griffiths. I’m the director of the CIA, and I’m responsible for all this fucked-up shit down here.”
Judith imagined a tall, skinny woman around 50 dressed in a pants suit, sitting at a large desk and smoking nervously, someone who hadn’t slept with a man for a long time and allowed herself to use colorful language as her only sin.
“Well, you already know who I am, or you wouldn’t have called,” Judith answered. “What can I do for you?”
“Ah, you’ve got it all backward,” the woman said. She laughed loudly. “I’m calling to find out if there’s anything I can do for you.”
“That’s very nice, but—”
“—Ha, that’s good,” the CIA director interrupted her. “Of course, I’m not a very nice person. But, you know, you scratch my back, I’ll scratch yours. Right now, you’re our girl up there. We know there are Chinese and Russians on board. We must stay informed about these things.”
“Well, there’s also a German, an Italian, a Japanese—”
“—Yes, yes, I know. I’m less interested in them, but we don’t need to get into that today. I’d like to do something for you. Is there anything you need?”
“World peace. Or no, how about turning back the clock about two years.”
“Haha, you’re hilarious. We’re going to have lots of fun when the aliens arrive.”
“The what?”
“A dumb joke, I’ll admit. So, enough talking, how can I help you? The Europeans will get you medicines. I’m responsible for information.”
Information, yes, that was something she wanted. But did she really want to know what had happened to Lisa and the kids? The chance that they were still alive was very low. But the others... Maybe the others would want to know what had happened to their loved ones?
“I do have one idea,” Judith said. “Most of the crew here have relatives on Earth. I’m sure you have that information in your computer. None of us is likely to have a high enough security clearance for that information, especially Maxim or Yue. It’d be great if you could let us know what has happened to our family members.”
“No problem, I will find that out. We have excellent relations with the Europeans, but it might take some time to get any information from the Chinese or Russians.”
“Understood. As far as I know, Yue Gao doesn’t have any family on Earth. She grew up as an orphan in a state-run foster home, so there’s no need for you to ask the Chinese.”
“You know, you find out the most interesting things from the Chinese, and all I have to do is make a phone call. Someone else does all the work.”
“Well, good luck then. Oh, one more thing. I’m not sure everyone here will want to know all the details of everything you dig up, so please send anything you find out to me in an encrypted file.”
“I’ll do that, JR. That’s what people call you, right?”
“Only those who can’t stand me.”
“Okay, sorry about that then. I’ll be in touch.”





   



April 27, 2036 – Mars Ship ARES
KENJIRO REPOSITIONED the image on the screen. It was a photograph that NOAA, the American weather service, had sent him. It showed the area of the shell above Antarctica in the direction along an imaginary line extending the Earth’s axis. A new constellation could be seen there, which could have been named something like ‘The Snake’ if it were a real, permanent constellation. Five stars appeared to be arranged in an arc of 120 degrees and offset from the axis by about 9.6 degrees.
Of course, they weren’t really stars. They were holes in the shell, torn open by the antiprotons that continued to bombard the magnetic pole moving about the Earth’s axis as the Earth rotated. It was as if someone were using a toothed wheel cutter to cut apart the shell. The hand of God, or some kind of higher power, was simply holding the cutter against the shell, while the Earth did the actual work itself, moving under the cutter’s teeth.
Today there were five holes. They shined brightly in all directions, because the sunlight refracted at the edges of the holes. Tomorrow there might be seven or maybe even eleven. An exact prediction was impossible. As the process continued, the constellation would disappear. It would make way for a phenomenon that people had never seen before and that they’d never see again—a stable tracing of light, a curved arc illuminating the world from above Antarctica.
At some point, the extending arc would close and form a complete circle. That would be a sight that few would get the chance to see, because it would last for only a few milliseconds. The part of the shell within the circle would then have nothing holding it in place, and it would fly away like an umbrella let go by a child on a carousel.
Should they be worried? Maybe yes, maybe no. He himself would almost certainly continue to worry, but that was something he always did. For instance, if the shell turned out to be massive, rugged, and self-supporting, it might wipe out everything that got in its way. But they didn’t know its properties. It was impossible to measure them in advance.
He thought and thought, but he couldn’t come up with any solutions. Maybe the piece of shell that would be flung off would be no more dangerous than spiderlings on silken threads riding the wind across fields in late summer. They knew the shell’s material, after all, was only a few layers of atoms thick and thus thinner than even a spider’s silk.
Maybe it would be enough to hold out a long stick, and the piece of shell would wrap itself around the stick if they put it in its path. That might be useful, because then they’d gain an ample supply of material that doesn’t show up anywhere in the terrestrial periodic table. The Earth’s intelligence agencies and military services would be quite interested in getting their hands on something like that.
But maybe he was thinking so intently about the shell because he was only trying to avoid thinking about the most crucial question of all. What had happened to his daughter? Would he still be able to keep the promise he made to her, that he would return to Earth so he could be there for her first day of school?





   



April 30, 2036 – Mars Ship ARES
AFTER BREAKFAST, an encrypted file showed up in Judith’s inbox. There was no message with the file and nothing at all about its contents. But it was clear to Judith that Alison was the only one who could have sent it to her. She wanted to click on it and open it, but then she hesitated.
She’d made a fucked-up, shitty mistake, as the CIA director might’ve said. If she opened the file, then she’d know everything. Not only what had happened to her crew’s loved ones, but Lisa’s fate would also be revealed. Shit. Why hadn’t she requested that each person receive only the information relevant to him or her? She also now couldn’t ignore the file and deny the others what they were entitled to know.
Judith started shaking. Her whole body cramped up, making her feel like throwing up. Yue looked at her strangely as she rushed by her on the way to the toilet.
Then she was back again. With determined and unhesitating movements, she opened the file and the computer automatically decrypted it. She was greeted with a few short sentences. Phew. There was nothing about Lisa. She let out a long sigh of relief.
I THOUGHT it would be best to separate the data sets into different files. Then each member of your crew can decide what he or she wants to know. You owe me, Judith, but you already know that.
Yours respectfully, Alison.
YES, respectfully mine, Alison. She thought about the foul-mouthed CIA director. Maybe she wasn’t skinny or tall. It was time to let the others decide about their truth. She’d bring them to her cabin individually.





   



May 1, 2036 – Mars Ship ARES
THE ARES WAS MOVING AWAY from the Earth again, because Kenjiro had warned them of the possible risks of what might happen when the antiprotons finished cutting out the piece of the shell above the pole. There was a strange mood in the command center today. They had all learned some truth yesterday, either about their family or about themselves. Jonathan had decided not to read the information from the intelligence file. He had even asked Judith to delete his file. Surprisingly, he now felt free and relaxed despite—or maybe because of—his decision.
On Earth, word had gotten around concerning contact with the moon base’s crews, and that the ARES had been restored. If his family was still alive, they would contact him. If he never heard anything from them, he could at least still imagine that they were leading a happy life somewhere. However, the CIA file might contain other information that he didn’t think he could ever come to terms with, details on a loved one’s gruesome death. He’d already heard plenty of stories like that from radio transmissions.
Kenjiro looked devastated. He dragged himself through the doorway with his head hanging down. His eyes were red. He must’ve read his file. Didn’t he have a little girl? Jonathan remembered how she and her mother had visited Kenjiro a few weeks before their launch, before they had to go into quarantine. The small, black-haired girl had won over the hearts of everyone in the whole training base. Poor Kenjiro.
François, on the other hand, came in looking ecstatic. He looked around, saw Kenjiro, and sat down instead next to Jonathan.
“You look good,” Jonathan said.
“Thanks. I feel fantastic too. The CSA brought my family to their headquarters. They were lucky because they all lived in the same city. All of them are doing well. They’re even supposed to call me tomorrow.”
Had the ESA done something like that too? Probably not. The families of the ESA astronauts were spread out over a whole continent. No, he wasn’t going to let himself agonize over it. He’d made his decision. But wouldn’t it be nice if his sister called tomorrow?
Yue entered the command center. He hadn’t seen her yesterday. As she came closer, Jonathan was surprised to see that she had deep rings under her eyes and walked with small, tiny steps like an old woman. What had happened? She couldn’t have learned anything more from Judith than she already knew—that her parents had died a long time ago.
She appeared not to have noticed him, because she sat down on a fold-out seat along the wall. She didn’t get herself anything to eat and simply sat there, staring out in front of her. Jonathan walked over to her and sat down next to her. Then he carefully took her hand. There was still a Band-Aid on her thumb. It had been weeks since they’d assembled the coils.
“What’s wrong?” he asked. “You look exhausted.”
“I couldn’t sleep.”
“Are you sick? I might be able to help if you tell me what’s wrong.”
“I’m okay.”
“You don’t look okay.”
“Don’t worry about me.”
“But I am. Do you need something?”
“Nothing.”
“I don’t believe you.”
“Really, Jon, I don’t need anything. In fact, I’ve got more than before.”
“More? What do you mean? More what? Stress? Anxiety? Depression?”
“No. Parents.”
“Your parents are dead. That’s why you grew up in a foster home.”
“No. It’s all in Judith’s file. I looked at it. I thought I had nothing to lose.”
“What did it say?”
“My parents are higher-level officers in the Chinese National People’s Army. Or were. Are. My mother died during the Great Darkness, as people are calling it. But my father is still alive.”
“Maybe it’s a mistake.”
“No, just a big lie. They gave me up because I would’ve just gotten in the way of their careers.”
“It says that in the file?”
“No, it just gives my father’s address.”
“You don’t know what compelled them to give you up. Maybe they were forced by the military. Maybe you could ask him, your father.”
“He’s not my father. He gave up that right. I have no parents.” Her hands contracted into fists. Her eyes were dry, but it looked like she’d already cried away all her tears, anyway.
“Oh, Yue, I’m so sorry.”
“Don’t be. I’ve decided that it doesn’t change anything for me. My parents are dead. Will you fly back to the moon base with me?”
Moon Base Unity. He’d already been thinking about what he would do next with his life. Did he want to help rebuild the Earth? Large parts of it would remain in darkness for decades. Mirrors could provide light to the areas that could be used for agriculture, but few people would see the sun again.
Or did he want the moon to be his final home? The base could grow into one of the most important outposts of humankind. There was still abundant sunlight and thus energy there. Maybe they could produce hydrogen as an energy storage medium and deliver it to Earth, or maybe energy-hungry industries would all have to move to the moon. Doctors would be needed everywhere, and administrators even more.
But then he’d have to give up on his family. He wouldn’t be able to search for them, and with time, any trace of them would disappear.
“Yes, Yue, I will,” he said. “When our job here is done, let’s fly back to the moon together.”





   



May 2, 2036 – Mars Ship ARES
“MS. ROSENBERG? IT’S ME, MARCIA.”
Judith felt almost as if she’d gotten an electric shock when she realized to whom the voice belonged. She had decided not to stir up the past, but now here it was, coming directly to her in the form of Marcia, the au pair whom they had hired to help Lisa with Peter and Max after her departure.
“I hope I’m not calling at an inconvenient time,” Marcia said in her easy-going way. “Things aren’t so easy these days. There are only landlines now, and most of the time they’re all busy. Then I thought that you’d surely have ways to get in touch with me. But you hadn’t called yet. And then it occurred to me that you probably didn’t even know where we were.”
“That’s right, Marcia, I had no idea. But please call me Judith. After all this time, you don’t have to be so formal with me.”
After taking care of my kids for so long, Judith thought, you’re now part of our family. Maybe Pete and Max are even calling you Mom now, too. But where was Lisa? She wouldn’t have voluntarily left the two boys on their own.
“Thank you, Judith, that makes me very happy. So, we’re safe, Peter, Max, and me. NASA brought us to JPL in Pasadena. Can you believe it? We’ve been living here with all the loud scientists and academics in a closed settlement. We even have a room just for the three of us. Max’s favorite thing is to play with the one old Mars rover that’s here on the grounds. Whittaker, that crazy old man, managed to save it from being recycled. There are people, even in the government, who want to recycle everything.”
“Well, that’s probably also very reasonable, given the circumstances,” Judith said.
“Whittaker said it’s a perfect copy of the two rovers that drove around Mars. No one’s going to get back there very soon, I’m afraid, but it looks like there are some real sights to see there. Someday, people are going to thank him, Whittaker says. Obviously, you guys had to turn around halfway there.”
“Before we were even halfway, actually. Sorry, but would you mind,” Judith tried to say it as casually as possible, but her voice still caught with emotion, “letting me talk to the boys?”
The boys. Max and Peter. They must be four and six now. No, Peter was already seven. His birthday was on March 30th, and she had completely forgotten. She was somewhere between the L4 point and Earth’s orbit on that day, but she still felt bad about forgetting it.
“Oh, of course,” Marcia said. “They’re upstairs in Whittaker’s room. He’s been reading to them every night before bed since Lisa’s been gone. It’s already nighttime down here, you know. Peter thinks Whittaker has a very relaxing voice that puts them both right to sleep. He says it’s almost as good as having his real mom read to him. But let me get them. Just a minute.”
Lisa’s gone. Judith gripped the back of the chair tightly. Marcia said it entirely in passing, so it must’ve happened a long time ago. Of course, she and the boys would’ve had to move on and continue living. She shouldn’t reopen all their old wounds all over again. But for her it was brand new. What had happened to her?
Judith heard the creaking of a door, and then steps coming closer. It sounded like the person was running.
“Mom, Mom, is that really you?” a boy shouted into the phone. “It’s me, Peter.”
“I can hear you, sweetie. It’s me, Mommy.”
“We don’t say ‘Mommy’ here anymore. That’s not cool,” Peter said.
“Let me have a turn, too,” Max, the little one, yelled. “I want to talk to Mommy too.”
“Her name’s Mom, not Mommy, or do you want to sound like a baby?”
“Hi, Max, I’m here,” she said. “Don’t worry. You can still call me Mommy. I like Mommy.”
“You see, Pete, Mommy likes Mommy. I knew it.”
Crazy. Max sounded so... grown-up. And Peter was going to school. Otherwise, he probably wouldn’t be so worried about sounding uncool by saying, “Mommy.”
“How are you two?” Judith asked. “Are you getting enough to eat?”
“Yeah, too much,” Max said.
“We’re always having to drink milk,” Peter said glumly. “And when I tell Marcia I don’t want to, she says, Lisa-Mom would’ve said to.”
Lisa-Mom. Her heart sank.
“If Lisa-Mom would’ve said to drink milk, then you should drink milk.”
“But Mom, the note that Lisa-Mom left doesn’t say anything about milk. I found it, and I can read now, too. I think Marcia’s trying to poison us with milk. And she always says no when I ask her to call Lisa-Mom with us so that I can tell her how horrible she is.”
“Will you let me talk to Marcia again, sweetie? Please?”
“Are you going to tell her what I said about the milk? Or that she should call Lisa-Mom with us?”
“I’ll speak to her about it.”
“Thank you, Mommy.”
Poor Marcia. She’d have to tell the kids what had happened to Lisa.
“Yes, Judith?”
“About Lisa-Mom...” she began.
“Oh yeah, every day Peter demands that I call her. But that’s just not going to work. She’s been on duty in Antarctica for four weeks now. If you guys are able to burn a hole into the shell, she’s supposed to fly to you on board a European Ariane rocket. Did nobody tell you that? Maybe you can explain it to Peter, so he’ll stop asking me every single day.”
“I didn’t know.”
Of course, she also hadn’t asked. Lisa was alive. She closed her eyes and put her face in her hands. It was all so... unbelievable, as if her wife had risen from the dead.
“Marcia? Thank you so much for calling me. You’ve been amazing. Please give the boys a kiss from me. I’ll do my work as fast as I can, so that I can get back to you real soon. But now I think I need some time to process all this new information with some peace and quiet.”
She ended the call. Then she beat her fists against her pillow until dust rose into the air. She was so angry—at herself, at the shell, at the Earth, and also at Lisa, and at the same time, she was endlessly happy.





   



May 3, 2036 – Mars Ship ARES
“MAY I?” Wayne asked.
Judith nodded, and Wayne sat down in the command chair that was free next to her. Ever since she had spoken with Marcia, life had been so relaxed and simple that not even Michael had annoyed her. She genuinely wished that his dream of living on Mars would come true for him. On the other hand, Wayne wasn’t especially good at respecting other people’s personal space, but otherwise, he was nice enough.
“So, how are you doing?” Wayne asked.
“Very well, thank you,” she said. “My wife and kids are doing well too.”
“That’s great,” he said, running his hand through his hair.
“And you?”
He had probably been waiting for her to ask him. She pushed her computer screen back into the armrest. She could always complete her daily report later.
“I spoke to my mom last night.”
“Oh, she’s still alive?”
“Yes, she was fortunate. My dad had a heart attack when all the light went out. She was able to get him to a hospital, but he died there. Then she stayed at the hospital to help out because they were full, and more and more people just kept coming. My mom’s a trained nurse. So she stayed there, and she’s still there now.”
“I’m sorry about your father.”
“Thanks, we were, uh... not very close. My mom seems to have only started living now that he’s gone. She’s even met a new man. Can you believe that? At 72! He’s six years younger than she is and was just about to retire when the shell appeared. Now everyone down there’s needed for jobs, even the older people.”
“Will you go visit them?”
“I doubt it. I don’t think anything’s going to get me to voluntarily drop myself into a dark hole of eternal night. America’s in the Northern Hemisphere. It’s going to be a long time until they see the sun again.”
“I understand. Then everything’s worked out reasonably well for you?”
“I guess you could say that. Poor Giordano, though.”
She hadn’t seen the Italian engineer today yet. “Why do you say that?” she asked.
“He seemed to be devastated after reading his file. I haven’t seen him since.”
“Thank you for that information, Wayne. I should go find him then. Will you excuse me, please?”
    
SHE FOUND Giordano at his telescope in the workshop. It was still his favorite instrument. Quietly she approached him. His head was lying unnaturally against the telescope tube, and his eyes were closed.
Was he...? No, he was still breathing. Giordano was asleep. She started to back away from him and bumped into a chair, which fell over with a crash. Giordano woke up with a start and snapped his head back so that he hit it against the wall. There was a dull, hollow sound.
“Ouch,” Judith said.
Giordano put his hands on the back of his head.
“I’m sorry, I didn’t mean to startle you.”
“Well, at least I’m awake now.”
“You look like you never went to bed.”
“Could be. I don’t remember.”
“Do I need to be concerned, Giordi?”
“No, I can handle it.”
“Handle what?”
“I’m sure you’ve got your own problems.”
“Well, I’m still your commander, and I’m still responsible for you.”
Giordano sighed. “Okay then. My wife died in the Great Darkness.”
“I’m so sorry.”
“Thanks. Anyway, my son’s still alive. He’s just turned eighteen.”
“That’s wonderful. Will you go see him?”
“That’s the problem. He doesn’t want to see me. He thinks I’m partially responsible for his mother’s death, because if I hadn’t been away, like always, then maybe I could have saved her somehow. All he could was watch her die. He was helpless.”
“He blames himself, and now he’s also trying to make you carry some of that blame too.”
“Yeah, and that hurts. But he’s also right. You know, I don’t even care if he puts all the blame on me. At least that’d take it off of him. He shouldn’t have to live with that kind of guilt.”
“That’s very kind of you. Someday he’ll recognize that.”
“Maybe. I would really like to see him now and wrap my arms around him, but he doesn’t want that.”
“He needs some time.”
“I know, Judith. Don’t worry about me. I’ll get over it. I just need some time too.”
“Okay. But if you ever need any help, tell me.”





   



May 10, 2036 – Mars Ship ARES
“ATTENTION, everyone. Something’s happening with the shell,” Atiya reported over the speakers.
She had been alternating with Giordano at the telescope for three days now. The ring that the antiprotons had punched in the shell appeared to have been completed about 75 hours ago, but there must’ve still been some small parts holding the piece to the rest of the shell. The fact that these small parts, which couldn’t be seen in the telescope, were still preventing the piece from breaking away from the shell was a good sign. It meant that the piece wasn’t as heavy or dangerous as they feared.
“The Earth’s axis is not in a favorable orientation right now,” Kenjiro said.
“Not favorable for what?”
“For the moon, Commander. If the piece detaches from the shell within the next 180 seconds, there’s a risk that it could impact the moon.”
They’d already talked about this scenario several times. Depending on the mass of the piece of the shell, the impact could destroy half the moon, create a new crater along with moonquakes, or just stir up some dust.
Judith bit her bottom lip. “Is there a current prediction on possible effects of an impact?” she asked.
“I looked at Atiya’s most recent photos of the ring, and my best guess is that it’d be a rather soft impact,” Kenjiro said. “The moon as a whole is definitely not in danger. It might create a crater at most 50 kilometers wide. But if that thing hit somewhere close to the lunar South Pole, the base might be destroyed.”
Shit. There was almost nothing they could do to change the trajectory of any piece that flew off the shell. Almost nothing, that is, and that was the catch. The one thing they could do would be to steer the ARES so that it would strike the piece of the shell and push it, even if only slightly, so that its trajectory would be changed, and it would miss the moon.
It’d be improbable that the crew of the ARES would survive that, however.
That was why it was also just an option of last resort. Losing the moon base, as the CIA director had already told her that morning in her own uniquely charming way, would be a setback for all of humankind. Alison had even converted it into a number of human deaths—a six-digit number over the next twenty years—because the moon wouldn’t then be able to provide as many resources. Therefore, according to her purely utilitarian viewpoint, sacrificing the ARES and all those on board would be the most sensible solution. The ESA’s Ariane 7 rocket could then bring a new crew to the moon base.
Judith imagined Lisa in the Ariane rocket floating past the destroyed debris of the ARES. No, she couldn’t bear to think of that. This couldn’t have been what Alison meant by ‘You owe me,’ could it? Or did she really want all those lives on her conscience, just because she hadn’t prevented the moon base’s destruction? Would that question haunt her year after year? She scratched the back of her hand. Lisa would’ve handed her the aloe vera cream.
“You have any new data, Atiya?”
The others knew that their lives were in the balance right now. They’d left the decision up to Judith. Nobody had wanted to be in her position, not even Michael, even though she would’ve voluntarily given up her post.
“Yes, but still nothing definite, unfortunately.”
“Thanks. Tell me as soon as you know something for sure.”
Predicting what was going to happen in this case was extremely difficult, even for an experienced astronomer. The piece of the shell wouldn’t move on a straight trajectory—that’d be impossible. Due to the still relatively large distance from the moon, minor deviations could lead to very different outcomes.
“I’m hearing lots of excitement from everywhere on Earth, by the way,” François said. “For the first time in a long while, it’s starting to get quite bright across a large land mass.”
“Well, it’s too bad that winter will soon be starting in Antarctica then,” Kenjiro said.
“I think I’ve got something,” Atiya said.
“That was fast. What is it?” Judith asked.
“The piece has struck an old geostationary satellite. It looks like the impact’s left a significant dent.”
“Kenjiro, can you do anything with that?”
“Working on it, Judith.”
A satellite like that would probably weigh about a ton. If that was enough to dent the piece of the shell, then its material was tough but not very inherently rugged.
“Okay, this is looking good,” Kenjiro reported. “After it detaches, I think this piece of the shell is going to be more like a Kleenex floating in the wind than a solid object. If these circumstances hold, we can rule out any danger to the moon base. It might even be a stroke of luck if it lands on the moon. Then we might even be able to mine the stuff for our own use.”
Shouts of joy broke out behind her.
Judith was happy. Just simply happy. She would live to see her boys and Lisa again. She couldn’t have wished for anything more than that.





   



May 12, 2036 – Mars Ship ARES
THE ARES and the Jules Verne, the ESA’s transport ship, docked in low-Earth orbit. The European capsule came with a three-person crew but was designed for six astronauts. They had worked out to meet in the Jules Verne to spare the newcomers the poor conditions on the crowded ARES. Judith was the first to float over to the docked ship and flew straight into Lisa’s arms.
“Come on, we should make some space for the others,” her wife said after a minute.
Behind her, Maxim was already waiting. The Jules Verne had brought along Irina, his wife. Judith watched the two briefly, and realized she had never seen Maxim so happy and relaxed. She was almost a little sad that she wouldn’t be able to see them together as a couple for very long.
“So, I think it’s best we get the official part over with now,” the commander of the Jules Verne finally said. “My name is Elżbieta Czyżewska, but before you trip over pronouncing my Polish name, you can just call me Ella.”
“I’m Commander Judith Rosenberg of the ARES.”
“I’ve heard a lot about you. You are a legend, Judith, and my role model. You were the reason I wanted to become an astronaut,” Ella said.
“Did you hear that, Lisa? I’m a legend.”
Ella laughed and tried to tame her long, flowing hair that wanted to spread out in the zero gravity. She appeared to still be under 30.
“We brought you medicine primarily. Otherwise you seem to be almost better equipped than we are down on Earth.”
“When we left the moon, we had to shut down the greenhouses, so we’ve only been eating freeze-dried food for a while, but otherwise, all we need is medicine.”
She was still using the word ‘we,’ even though tonight she would no longer be part of the moon crew. She would have to change her thinking. If she wasn’t looking forward to seeing the boys so much, it would’ve been a somber farewell.
“But I’ve been told you’re flying back with me?”
“Yes, Ella. It might be best for you to tell all this to Maxim. He’ll be the commander again, I assume.”
“The politicians down on Earth aren’t so sure about that. They’ve already begun fighting again about what country should have what part of the moon base.”
“If only they’d cared that much about us before. They seemed to prefer giving everything to the Mars expedition,” Maxim said.
“I think the new moon base crew should decide who their commander should be,” Judith said.
“If all of you are in agreement, I don’t think the Earth can force you to change,” Ella said. “So, shall we get started? Are we transferring the supplies to the other ship? I want to be back on Earth tonight.”
She was right. The young woman had her priorities straight.
They emptied the Jules Verne.
    
TWO HOURS LATER, they were sitting on the Jules Verne’s comfortable reclining seats. As the commander, Ella had a seat in the first row. Lisa was sitting next to her. François and Michael were in the second row. Michael hadn’t said anything about his family or friends, but NASA had offered him a job in the administration. The way he was, she was sure he had a long and illustrious career ahead of him. And if there was ever another Mars expedition, he would surely be picked as the commander. It didn’t matter to Judith. She would not fly into space again. At least not until her kids were grown. She’d already missed too much time with them.
“Any last words?” Ella asked.
“No. Let’s go home,” Judith replied.
There was a clicking noise. Then she felt vibrations in her back, telling her that the primary propulsion system had been switched on.





   



June 16, 2036 – Moon Base Unity
“HEY, you don’t have to go so fast,” Maxim said.
“Oh, let me have some fun, will you?” Wayne replied. “The quicker we find this blasted piece of the shell, the quicker you can be back in the arms of your dear, sweet, lovely Irina.”
Maxim smiled, just thinking of her. Maybe they had been a little too lovey-dovey the last few days. They were almost across Mare Imbrium, the Sea of Rain Showers. To the north, he could already see the slopes of the Montes Alpes, ‘the moon’s Alps.’ The piece of the shell that had been covering the Earth’s South Pole six weeks ago should’ve landed somewhere around here, a short distance from the Bay of Rainbows, Sinus Iridum.
Maxim looked behind them. The rover’s tracks were easy enough to see. The sun lit up the cloud of dust thrown up by the rover’s tires, and the cloud hung there stubbornly over the tracks. It would still be visible there for days before it would settle down again on the surface.
Slowly it was getting brighter. The Earth was just now rising over the horizon. It still shone just as bright as a second sun because almost all of the shell’s surface continued to reflect the sunlight.
Just then the arc over Antarctica appeared on the horizon. They could see a brown spot there. That was all that remained of the former ice mass. It was too bad that they couldn’t have opened up the North Pole, because then at least they could have seen some of the beautiful, blue-colored water. But this was, of course, better for those down on the Earth. They were probably already fighting over partitioning up the Antarctic continent.
    
“DO you have any idea what this thing might look like?” Wayne asked after another hour.
“Honestly? No.”
“So, we’re not going to find some new mountain sticking up somewhere or something like that?”
“I doubt it. The material must be relatively flexible.”
“So, a large crumpled up wad of stuff, lying around here somewhere?”
“Or a small one. I have no idea. I guess we’ve just got to keep an eye out for something that looks like it doesn’t belong. The surface is extremely reflective. That’s all we know.”
“That’s not going to help us at all if our whole trip is always in shadow.”
Wayne had a good point. The sun was so low that the Alps were casting very long shadows. The rover’s headlights were lighting up the path in front of them.
“Maybe we should stop for a while.”
“Man, Maxim, I’m sorry, but I’ve got no desire to spend any extra nights camping with you.”
“Huh, you don’t like cuddling with me? Now I’m offended.”
“Just stay away from me,” Wayne said with a laugh.
They’d have to spend at least two, maybe three more nights in the cramped but air-tight tent. Even if one of them slept while the other drove, their bodies had needs that required them to shed their spacesuits for some time at least every 24 hours.
Maxim looked back behind them. Now, in shadow, the darkness swallowed up the moonscape after only a few meters. He used his helmet lamp to light up their tracks. Something didn’t seem quite right. He tried to bring back what he’d seen before from his memory. There’d been a cloud of dust hanging over the rover’s doubled-wheel tracks. And now there wasn’t. He moved his helmet lamp back and forth. There was no more dust anywhere along the tracks now.
“Hey, stop,” he said.
“What’s up? You need to take a leak?”
“Wiseass. I might’ve found something.”
Wayne stopped the rover and used his helmet lamp to light up their surroundings in front of them and to their sides. “There’s nothing here,” he said.
“Exactly. What’s not here is what I’m curious about.”
“Huh?”
Maxim jumped off the rover. His feet sank a bit into the lunar dust. Everything seemed the same as always—except for the fact that they weren’t stirring up any dust. “You try it,” he said.
Wayne jumped off too. “What am I supposed to try? Nothing looks any different.”
Maxim lit up Wayne’s boots. “Wipe the dust off your boots.”
Wayne bent down and wiped his boots. “There’s no dust.”
“You see! Our rover’s not leaving a trail of dust behind it, and even though we’re standing here right in the middle of the dust, our boots are still clean.”
“Mare Imbrium? Maybe the dust here is special somehow?” Wayne asked.
Maxim had an idea. “Give me a handful.”
Wayne bent down again to put his hand into the dust. But he couldn’t do it. Something was stopping his hand from touching the ground. Then he stood up again.
“This is crazy,” he said. “We’ve been searching and searching, and now you’re telling me we’re standing on top of it? For how long? What do we do now?”
“Now we turn around and drive back slowly until we get to the edge of the material. And then we’ll just roll up whatever’s left of this piece of the shell. The scientists on Earth will drop to their knees to thank us.”
“And how are we supposed to know when we get to the edge?”
“As soon as the rover kicks up dust again, we’ll have reached our prize.”
    
“AND... PULL!”
On Wayne’s command, they pulled with all their strength. But it didn’t work. They tried it a few more times.
Maxim straightened up and stretched his back. “The plan was simple... but unsuccessful,” he said.
“Kenjiro predicted it.”
“Yes, he was right, as usual. The thing is just too heavy for the two of us.”
“Three million square kilometers, that’s almost a tenth of the entire lunar surface, according to Ken’s preliminary calculations. Even if the stuff’s only a few atoms thick, that makes more than the two of us can move. We can’t even overcome its coefficient of static friction.”
“Experiments are better than calculations in my book. We don’t know the coefficient of static friction for this material. Maybe it’s extremely low.”
“Now, that’s something I can call you out on, Max—you’re not thinking. If the coefficient of static friction were that low, we wouldn’t be able to walk on it. We’d keep falling on our faces.”
“Ugh, you’re right. I guess I made a mistake.”
“I think maybe your wife has been a bit of a distraction for you.”
    
“AWAY TEAM TO BASE, please come in.”
“Irina here. What’s going on, Maxim?”
“We’ve found the shell piece, but we can’t move it ourselves.”
“Kenjiro already told me that you would be saying that. He’s working on designing a machine that can move it for us.”
“How long does he think he’ll need to build it?”
“Two, maybe three months.”
“Then please grant the away team permission to return to base.”
“Permission granted. But only this time.”
    
“WELL, then, let’s go, get on, Maxim!”
“Can’t you wait a minute, please?”
“I really don’t want to have to shit in this suit another time, Maxim. What do you want to do?”
“We’ve been fighting against the shell for over a year now. Don’t you want to take a closer look at it while we’re here?”
Wayne groaned. “Actually, no. But I’m not going to stop you. You’ve got fifteen minutes. Knock yourself out, Commander.”
“What if I need more time?”
“Then I swear I’ll tell your wife that you sexually harassed me.”
“Hey, you asked for it. I heard you very clearly.”
“Enough joking. Go take a look at the damn piece of the shell and then let’s head back.”
    
MAXIM SAT DOWN in the dust. He knew he was actually in the dust when he moved his hand around in it, and this caused the dust to whirl up into a cloud. He then moved his hand around until it stopped making new dust clouds. That was how he knew he’d found the edge of the shell fragment. Maxim turned his head and illuminated the shell material from different directions. Looking at it like this, the material looked bright white, just like the light from the helmet lamp. The stuff reflected better than any other material he’d ever seen.
He moved his fingers from the side under the edge of the shell piece. Then he raised his hand. He pulled as hard as he could, but the material only raised two, maybe three centimeters. He could feel it between his thumb and index finger, but it was impossibly thin. It was a skin made of nothing, it seemed. The particles of dust on his fingers were hundreds of times thicker.
Maxim laid down on his stomach and positioned his helmet lamp next to his head so that it was directed precisely onto the edge of the material, just like his eyes. There was absolutely nothing to see. But it was there, thinner than any film. He took some moon dust in his right hand and let it trickle from above and onto the material. The material was so thin that the dust simply appeared to remain floating in the air. It was a fascinating effect.
“Maxim?”
“Yeah, just a minute, Wayne.”
He scooted a little closer and let some more dust trickle out of his hand. The tiny particles moved downward, attracted by the moon’s gravity. But shortly before they landed on the shell’s material, they slowed down some. They didn’t just fall and strike the material, they slowed down. That was cool! Maxim had never seen such a behavior before. Was the material somehow statically charged and applying a repelling force against the dust?
He grounded it with the help of his radio that had a metal enclosure. Then he repeated the experiment. Again, the grains of dust slowed down before they came to rest on the material. The shell was getting more and more mysterious. He would have to tell Kenjiro about this. Maybe this had something to do with why the bombardment with antiprotons had taken so long? Was it some kind of defensive mechanism? But the effect seemed too minimal for that, because the grains of dust did eventually land on the material. They only slowed down before landing. Either the material had some kind of anti-gravity, or it could slow down the progression of time for the grains of dust. Both were impossible. Oh well, he’d let Kenjiro solve this problem if he could.
“Wayne? Let’s go,” Maxim said.





   



Author's Note
Dear reader,
The Internet is such a fantastic invention. For example, it allows me to release my books to you without navigating the cumbersome and energy-draining process of going through a publishing company. And it enables two authors to collaborate without even a single meeting. Joshua T. Calvert visited with me in Germany right in the middle of authoring this book, and we’d met each other before in Bangkok.
I no longer remember who came up with the idea, but for a long time I’ve wanted to work on a story where two authors wrote from two different sides of a problem, both giving their perspectives independent of each other. All that we agreed upon in advance were a few basic plot points, what happened when and why, and what the solution to the problem might look like. We were responsible for filling in everything else.
Could this process produce two exciting and interesting novels? I hope so! Of course, the challenge is that for you as the reader, the crux of the problem is new only when you’re reading the first book. With the second book, you might feel like it’s supposed to be a mystery, but you already know the crime, the victim, the culprit, and the motive. In fact, there are some mystery books that are written that way intentionally, and with outstanding results. Did we succeed? I’ll have to leave that up to you. I found Joshua’s The Wall: Eternal Night hard-sf.com/links/1841895 exhilarating, and I know the story inside and out, but, of course, I’m not a neutral party.
By the way, it’s not at all out of the question that there might also be a sequel. There are already hints at this in the book. If you don’t want to miss anything, the best way to stay informed would be to subscribe to my newsletter at hard-sf.com/subscribe.
As always, I cannot say goodbye without a heartfelt request. If you liked the book, please leave a review. You wouldn’t believe how vital readers’ ratings are for a book’s visibility in online stores. All you need to do is enter the following address: hard-sf.com/links/1799412
Do you have any questions or comments? Then write to me! I’d be very interested in knowing which characters you liked most and whether you read Day or Night first.
In any case, I hope you also enjoy the supplement to this book, The Guided Tour of the Moon. Maybe you already know, but if you sign up for my newsletter, you can also receive a color PDF version of the supplement, with many colorful pictures. Subscribe here: www.hard-sf.com/subscribe
Until the next mission,
Brandon Q. Morris
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The Triton Disaster
    


Nick Abrahams holds the official world record for the number of space launches, but he’s bored stiff with his job hosting space tours. Only when his wife leaves him does he try to change his life.
He accepts a tempting offer from a Russian billionaire. In exchange for making a simple repair on Neptune’s moon Triton, he will return to Earth a multi-millionaire, enabling him to achieve his ‘impossible dream’ of buying his own California vineyard.
The fact that Nick must travel alone during the four-year roundtrip doesn’t bother him at all, as he doesn’t particularly like people anyway. Once en route he learns his new boss left out some critical details in his job description—details that could cost him his life, and humankind its existence…
3.99 $ – hard-sf.com/links/1086200



The Dark Spring
    




When a space probe returns from the dead, you better not expect good news.
In 2014, the ESA spacecraft Rosetta lands a small probe named Philae on 67P, a Jupiter-family comet. The lander goes radio silent two years later. Suddenly, in 2026, scientists receive new transmissions from the comet. Motivated by findings that are initially sensational but soon turn frightening, NASA dispatches a crewed spacecraft to the comet. But as the ship approaches the mysterious celestial body, the connection to the astronauts soon breaks. Now it seems nothing can be done anymore to stop the looming dark danger that threatens Earth...
3.99 $ – hard-sf.com/links/1358224



The Death of the Universe
    


For many billions of years, humans spread throughout the entire Milky Way. They are able to live all their dreams, but to their great disappointment, no other intelligent species has ever been encountered. Now, humanity itself is on the brink of extinction.
They have only one hope: The ‘Rescue Project’ was designed to feed the black hole in the center of the galaxy until it becomes a quasar, delivering much-needed energy to humankind during its last breaths. But then something happens that no one ever expected—and humanity is forced to look at itself and its existence in an entirely new way.
3.99 $ – hard-sf.com/links/835415



The Enceladus Mission (Ice Moon 1)
    




In the year 2031, a robot probe detects traces of biological activity on Enceladus, one of Saturn’s moons. This sensational discovery shows that there is indeed evidence of extraterrestrial life. Fifteen years later, a hurriedly built spacecraft sets out on the long journey to the ringed planet and its moon.
The international crew is not just facing a difficult twenty-seven months: if the spacecraft manages to make it to Enceladus without incident it must use a drillship to penetrate the kilometer-thick sheet of ice that entombs the moon. If life does indeed exist on Enceladus, it could only be at the bottom of the salty, ice covered ocean, which formed billions of years ago.
However, shortly after takeoff disaster strikes the mission, and the chances of the crew making it to Enceladus, let alone back home, look grim.
2.99 $ – hard-sf.com/links/526999



Ice Moon – The Boxset
    


All four bestselling books of the Ice Moon series are now offered as a set, available only in e-book format.
The Enceladus Mission: Is there really life on Saturn's moon Enceladus? ILSE, the International Life Search Expedition, makes its way to the icy world where an underground ocean is suspected to be home to primitive life forms.
The Titan Probe: An old robotic NASA probe mysteriously awakens on the methane moon of Titan. The ILSE crew tries to solve the riddle—and discovers a dangerous secret.
The Io Encounter: Finally bound for Earth, ILSE makes it as far as Jupiter when the crew receives a startling message. The volcanic moon Io may harbor a looming threat that could wipe out Earth as we know it.
Return to Enceladus: The crew gets an offer to go back to Enceladus. Their mission—to recover the body of Dr. Marchenko, left for dead on the original expedition. Not everyone is working toward the same goal.
9.99 $ – hard-sf.com/links/780838



Proxima Rising
    




Late in the 21st century, Earth receives what looks like an urgent plea for help from planet Proxima Centauri b in the closest star system to the Sun. Astrophysicists suspect a massive solar flare is about to destroy this heretofore-unknown civilization. Earth’s space programs are unequipped to help, but an unscrupulous Russian billionaire launches a secret and highly-specialized spaceship to Proxima b, over four light-years away. The unusual crew faces a Herculean task—should they survive the journey. No one knows what to expect from this alien planet.
3.99 $ – hard-sf.com/links/610690



The Hole
    


A mysterious object threatens to destroy our solar system. The survival of humankind is at risk, but nobody takes the warning of young astrophysicist Maribel Pedreira seriously. At the same time, an exiled crew of outcasts mines for rare minerals on a lone asteroid.
When other scientists finally acknowledge Pedreira’s alarming discovery, it becomes clear that these outcasts are the only ones who may be able to save our world, knowing that The Hole hurtles inexorably toward the sun.
3.99 $ – hard-sf.com/links/527017



Mars Nation 1
    




NASA finally made it. The very first human has just set foot on the surface of our neighbor planet. This is the start of a long research expedition that sent four scientists into space.
But the four astronauts of the NASA crew are not the only ones with this destination. The privately financed ‘Mars for Everyone’ initiative has also targeted the Red Planet. Twenty men and women have been selected to live there and establish the first extraterrestrial settlement.
Challenges arise even before they reach Mars orbit. The MfE spaceship Santa Maria is damaged along the way. Only the four NASA astronauts can intervene and try to save their lives.
No one anticipates the impending catastrophe that threatens their very existence—not to speak of the daily hurdles that an extended stay on an alien planet sets before them. On Mars, a struggle begins for limited resources, human cooperation, and just plain survival.
3.99 $ – hard-sf.com/links/762824



Impact: Titan
    




How to avoid killing Earth if you don't even know who sent the killer
250 years ago, humanity nearly destroyed itself in the Great War. Shortly before, a spaceship full of researchers and astronauts had found a new home on Saturn's moon, Titan, and survived by having their descendants genetically adapted to the hostile environment.
The Titanians, as they call themselves, are proud of their cooperative and peaceful society, while unbeknownst to them, humanity is slowly recovering back on Earth. When a 20-mile-wide chunk of rock escapes the asteroid belt and appears to be on a collision course with Earth, the Titanians fear it must look as if they launched the deadly bombardment. Can they prevent the impact and thus avoid an otherwise inevitable war with the Earthlings?
3.99 $ – hard-sf.com/links/1433312





   



The Guided Tour of the Moon
THE MOON HAS ACCOMPANIED the Earth almost since its beginning, around 50 million years after Earth’s formation. This celestial body that our ancestors marveled at by night—and in some cases, prayed to—was probably caused by a direct hit. A protoplanet roughly twice the size of Mars is theorized to have impacted the young Earth, moving at a speed of a few kilometers per second, causing large chunks to be flung into the Earth’s orbit. These pieces eventually formed the moon. The culprit also integrated its mass, including its iron core, into the Earth.
This whole process would have taken a year at the most to complete—the blink of an eye in astronomical terms. At that time the moon hovered at a very low orbit (30,000 to 50,000 kilometers) above the Earth, and only later did it move, in several stages, to its current orbital path.



A double planet
The result was a pairing that is unknown elsewhere in the solar system, and which most closely resembles a binary—or double—planet. No other moon is as large as ours in relation to its planet. In terms of size, Earth’s moon takes fifth place among the moons in the entire solar system, coming in after Ganymede, Titan, Callisto, and Io. In fact, the planet Mercury is not much larger.
However, the Earth to moon mass ratio is 81:1. The center of gravity between the Earth and the moon is therefore located very close to the center of the Earth, about 1,600 kilometers below the Earth’s surface. This makes it look from the outside as though the moon is simply circling the Earth.
The moon’s orbit is elliptical. Sometimes it’s as close as 356,410 kilometers from the Earth, sometimes as far as 406,679 kilometers. This is not insignificant for space missions to the moon, and yet this distance does not influence our perception of the moon in the sky. It sometimes looks much larger when it’s just above the horizon, but this is an optical illusion.



The moon’s structure
The way the moon formed determined its internal structure. After breaking away from Earth, its surface was wholly melted due to the energy released. This allowed lighter substances to rise to the surface, where they formed a thin crust, while the substances with more mass were drawn toward its interior. When the moon was young, large asteroids continuously bombarded its crust, which caused it to fissure and allow new magma to flow out. In addition, the strong tidal forces exerted on it by the Earth heated the moon.
The bombardment ended over three billion years ago. Due to its changed orbit, the gravitational heating also ceased to be a factor, and only the residual heat in the core remains at 800 to 1,400 degrees Celsius. Volcanism is no longer apparent on the surface. The moon’s core is relatively small, which means it doesn’t have a strong magnetic field as Earth has.
The effect of the Earth’s pull on the moon is nevertheless still evident. There are moonquakes, which register up to 5 on the Richter Scale and reduce the tension caused by gravity. In addition, the shape of the moon has altered slightly—like Earth, the moon is thicker at the equator than from pole to pole. There is also slightly more mass concentrated on the side facing the earth than on the far side.



How the moon influences the Earth
Of course, the moon also influences the Earth, and in a manner evident to astronomers and non-astronomers alike. Anyone who lives or vacations near the sea has firsthand knowledge of the tides that exist due to the pull of the moon. The tides are created because oceans form bulges directly in line with the moon. A second bulge forms on the other side of the Earth because the centrifugal force of the Earth-moon system is particularly strong there.
This ebb and flow probably greatly simplified the transition of life from sea to land. The phenomenon of tides would still exist to a lesser extent without the moon, because the sun also contributes to the tides due to its enormous mass, but only about half as much as the moon. In fact, only 30 centimeters of the tides are caused by the moon—the rest is created by the ebb and flow of related currents that are able to swell into stronger tides. The tides are highest when the sun and the moon are in line, that is, at the full and new moons.
The moon also stabilizes the position of the Earth’s rotational axis, which currently deviates by only plus or minus 1.3° from its mean of 23.3°. If there had never been a moon, the Earth would be considerably less stable over time, as shown by computer simulations. Over two million years, the tilt of the axis could change to anything from 0 to 60°.
Snow at the equator, 80-degree heat at the poles, seasonal temperature fluctuations from minus 25 to plus 45 degrees in the temperate latitudes—life would undoubtedly look different without the moon.



Taking a walk on the moon
Unfortunately, you cannot take off your helmet when you land on the moon. Due to its low weight, the moon could only retain a very modest atmosphere, consisting of helium, neon, hydrogen, and argon. This was largely transported by the solar winds. The noble gas, argon, comes from the moon’s interior as a byproduct of decaying radioactive potassium isotopes. The atmospheric pressure on the moon’s surface is quadrillions of times lower than that of the Earth.
Because the moon only possesses around a sixth of the Earth’s gravity, you can theoretically move across its surface in giant leaps. Unfortunately, it looks a bit different in practice because of the way the ‘jump’ phenomenon works. Your maximum jump height depends on the depth of your crouch, your body’s strength, its mass, and the pull of the celestial body.
If you can jump 50 centimeters high on Earth, and if you could beam yourself onto the moon in a tracksuit, then you’d need a room at least five meters high in order not to hit your head on the ceiling.
However, your movement would be restricted by a spacesuit—which you’d need to breathe as well as to endure the temperatures ranging between minus 160 degrees and plus 130 degrees. The suit also adds approximately 50 kilograms, but don’t worry, it would only feel like 8 kgs. So, you could count yourself lucky if you managed to even match your Earth jump height.



Water on the moon
The early bombardment of the moon is still easily discernible thanks to its craters, which reach sizes of up to 2,240 kilometers across, as does the 13- kilometers-deep South Pole-Aitken basin. On the far side of the moon, their number is even higher than on the near side. The crater walls often look steep on images from space probes due to the shadows that enhance this effect.
In reality, the walls only have gradients of a few degrees, so driving into them would not pose problems for our moon mobile. Not observable when viewed from Earth are the grooves, which could be lava flows that have erupted over time. Even lengthier are the lunar furrows of up to 400 kilometers, created in the lunar crust by tensions due to the cooling of the celestial body.
Water has never flowed along the channels on the moon. Erosion on the moon is caused exclusively by the relentless solar winds. However, the moon is not completely dry, as shown by NASA’s LCROSS experiment in 2010. The mission involved crashing two missiles into areas near the poles that are not illuminated by the sun. Water ice crystals were detected in the resulting loosened material, probably deposited on the moon by meteorites—similar to Mercury. The possibility of extracting oxygen from the regolith means that at least the most critical substance is available to construct a permanent moon base.
Anyone wanting to survive on the moon long-term, in a base there, for example, would need water. Although it’s long been known that there is water to be found in the depths of the lunar rock, it’s obviously easier to acquire it directly from the surface. A research team led by Shuai Li of the University of Hawaii and Brown University, using data from NASA’s Moon Mineralogy Mapper (M3) instrument, revealed water ice in the craters at the South and North Poles just waiting to be extracted.
The M3 was launched in 2008 aboard the Indian Chandrayaan-1 probe. Most of the ice is located at the poles, specifically in craters never reached by sunlight. The temperatures there never exceed 110 Kelvin (minus 63 degrees Celsius). However, the researchers found surprisingly little ice overall. They suspect this is because only very occasional water-rich bodies have landed there. Existing ice deposits could have been destroyed during a pole migration.



No dark side
There really isn’t a dark side of the moon. But it does always turn the same side to the Earth. We can speak of a bound rotation: the moon turns precisely once on its axis each time it circles the Earth. However, the side that hides from Earth’s view is not darker. It is actually somewhat lighter than the side that faces us. The sun shines on it just as often, but it possesses a significantly thicker crust, meaning that it was rare for dark ‘seas’ to form there when the moon was young. Fewer asteroids were able to disrupt the far-side surface, which is why that side appears lighter from a distance.
But not only that—you can even find areas in permanent light on the moon. The sun perpetually lights the edges of the Peary Crater near the North Pole.



Exploration of the moon
The moon is, so far, the only foreign celestial body on which humans have set foot. The race to the moon, which in the end was won by the U.S., is legendary.



Apollo on the moon
In July 1960, no American had yet entered Earth’s orbit. Nevertheless, NASA and the space industry met in Washington to work on plans for future space travel. At first, they were only considering circumnavigating the moon. Abe Silverstein of NASA suggested the name of the god Apollo for this.
When, on April 12, 1961, Yuri Gagarin was launched into space and the Soviet Union won the first space race, the moon quickly became a top priority. On May 25, President John F. Kennedy gave his famous speech to Congress, calling for a human to be sent to the moon and returned to Earth, in the current decade: “First, I believe that this nation should commit itself to achieving the goal, before this decade is out, of landing a man on the moon and returning him safely to the Earth. No single space project in this period will be more impressive to mankind, or more important for the long-range exploration of space; and none will be so difficult or expensive to accomplish.”
It was not certain at the beginning what a spacecraft would look like. At first we thought of a single spacecraft for outward and return flights and landing, because the technology for docking maneuvers in space was not yet available. The following concepts were available to choose from:
 
	Direct flight with a rocket from the surface of the Earth to the surface of the moon and back
	Assembly of the ship in orbit, then direct flight
	Flight with rendezvous maneuver in orbit
	Direct flight with refueling on the moon’s surface—an automated supply ship having landed the fuel there prior

It turned out that none of these concepts were able to be realized. The Saturn V rocket was too weak for the direct flight, and assembly in space would have required many launches—up to 15. In the end, spacecraft and lander were separated. That allowed each to be better optimized for its purpose.
Initially, NASA made provisions for seven missions leading up to the first landing, assigned the letters A to G, later adding H to J.
 
	A: Unmanned test of Saturn V and Apollo spacecraft (Apollo 4 + Apollo 6)
	B: Unmanned test of the Lunar Module (Apollo 5)
	C: Manned test of the Apollo spacecraft (Apollo 7)
	C’: First moon circumnavigation at the end of 1968, unscheduled
	D: Test of command module and lander in a low Earth orbit (Apollo 9)
	E: Test of command module and lander in a remote Earth orbit (canceled in favor of C’)
	F: Test of command module and lander in moon orbit (Apollo 10)
	G: First moon landing (Apollo 11)
	H: Moon landing with additional experiments (Apollo 12 and 14)
	I: Manned flight into moon orbit for research without landing (canceled)
	J: Moon landing with rover (Apollo 15, 16, and 17)

The program ended with Apollo 17, although NASA would probably have liked to have continued it. In total, the U.S. spent 23.9 billion dollars, which is equivalent to about 200 billion dollars today.
The series of Apollo tests began with a catastrophe. During a preflight test on the ground, fire broke out in the capsule later called ‘Apollo 1’. Astronauts Virgil Grissom, Edward H. White, and Roger B. Chaffee died as a result.
The program reached its goal on July 20, 1969, with Apollo 11 landing on the moon and returning safely. On July 21, at 02:56:20 UTC, Neil Armstrong stepped into Mare Tranquillitatis as the first human on the moon, with the famous sentence: “That’s one small step for man, one giant leap for mankind.”
So far, a total of 12 Americans have walked on the moon. To date, Eugene Cernan, Apollo 17 Commander, is the last person to have been on the moon.



How the Soviet Union missed out on the moon
With the launch of Sputnik 1 in October of 1957, and then Vostok 1 in April of 1961, which carried Yuri Gagarin as the first man in space, the Soviet Union had twice won the race of the superpowers. Two days after Gagarin’s return, President Kennedy initiated the race to the moon, a fact known to very few at that point. Kennedy announced the program officially on May 25.
The Soviet leadership reacted to this hesitantly—perhaps shying away from the costs. The challenges were enormous. The launcher load capacity had to be increased from under 10 tons to around 100 tons. The previous space capsules were far too small for a multi-day journey to the moon. The docking technology was still in its teething stage, and there was no landing module.
The scientists would have preferred to get to Mars, as it was significantly more attractive than the moon as an object of exploration. As early as the 1950s, Soviet engineers had been planning a comprehensive expedition to our neighboring planet. Among them was OKB-1 (Opytnoye Konstruktorskoye Buro, the Experimental Design Bureau), known today as RSC (Rocket and Science Corp) Energia. N1 designer Korolev later explained that the first designs for the heavy-lift rocket came about as part of a possible Mars expedition.
The plans were phenomenal. With 20 to 25 N1 launchers in orbit, they wanted to build a 1,600-ton Mars spacecraft—MPK for Martian Piloted Complex (Kompleks)—that would reach the red planet after 270 days of flight time, depositing a lander there. A year later, the ship was to fly back to Earth. However, the concept was soon classified as unrealistic and was downsized. The ‘TMK,’ designed in 1959, was to weigh only 75 tons and fly to Mars manned by three cosmonauts. A modified concept included an additional circumnavigation of Venus. In 1966, shortly before all resources were concentrated on the race to the moon, Korolev’s bureau designed yet another comprehensive landing mission set to launch in 1980.
In 1962, OKB-1 then began to evaluate various moon-flight projects. Based on the Mars concepts and the 75-ton-capacity N1 rocket, the preferred scenario at first was to bring a lunar spacecraft into orbit with three N1 launchers and two tankers that were to supply the lunar spacecraft with the necessary fuel. But a lunar station (L4) was also discussed, intended to serve as a launching point for further space exploration—in other words, an early precursor to NASA’s Lunar Gateway. These complex schemes were then reduced to the L3 project, which consisted of the N1 rocket, the ‘LOK’ spacecraft equipped with two boosters, and the ‘LK’ lander. There were to be two cosmonauts on board, one of whom would have performed an EVA while in the moon’s orbit and transferred into the LK, using that to land for 6 to 24 hours.
At the same time, Vladimir Chelomey’s OKB-52 space agency was working on concepts for orbiting the moon based on the Proton rocket and a two-seater Soyuz capsule. On August 1, 1964, this allocation was confirmed by decree of the Council of Ministers. “We must not leave the moon to the Americans,” Nikita Khrushchev supposedly said. “We will provide everything that is needed.”
However, Khrushchev had already been removed from power by the time the L3 project was officially adopted in February of 1965, with its first flight to the moon planned for November of 1967.
The division of the moon program between various design bureaus, which had long since developed into independent companies, delayed development. A total of 500 organizations from 26 Ministries participated, all of which had to be coordinated.
Chief designer Korolev died in 1966. It soon became evident that the lack of powerful propulsion units was a disadvantage in developing heavy-lift rockets. The N1 was initially designed for 75 tons. But a lunar spacecraft had to be able to handle 95 tons. Although the first stage of the American Saturn V only required five of the enormous F-1 propulsion units, the first stage of the N1 required 30 propulsion units, which were difficult to coordinate.
Korolev’s successor, Vasily Mishin, evidently lacked the political influence and skill to move the project forward quickly. In February of 1967 a new government issued a decision that prioritized the program and, significantly, now included the military, who completed the groundwork for the launch facilities.
However, when the launch ramp was finished, it could only be tested with a dummy. The first fully-equipped rocket wasn’t ready until 1968. It was to be launched for the first time on February 21, 1969, but it was a false start. The second attempt, three weeks before the U.S. moon landing, ended with an explosion that destroyed part of the launching system. Launches three and four in 1971 and 1972 were also failures. In 1974, the Soviet Union terminated work on the N1 and the moon landing program.
Problems also plagued the part of the program concerned with moon circumnavigations. Unmanned L1-series (later ‘Zond’) spacecraft launched by Proton rockets kept dropping out at various stages of their journey. Some rendezvous attempts between two Soyuz capsules in space were successful.
In September of 1968, Zond 5, unmanned but with two turtles on board, went around the moon, passing at a height of 1,960 kilometers on the far side, flew back to the Earth, and finally landed, not in Kazakhstan as planned, but in the Indian Ocean. The two animals survived only to be dissected 39 days later.
Zond 6 repeated this performance in November of 1968, but was beset by so many problems that a manned flight was deemed too risky. Shortly before reentry the cabin depressurized, killing the turtles, fruit flies, and bacteria on board. If Zond 6 had been successful, they would still have attempted to beat the Americans at their (announced) manned circumnavigation of the moon in December of 1968. By then it was too late for the Russians, with Apollo 8 orbiting the moon in late December, followed by Armstrong and Aldrin landing on the satellite on July 20, 1969.
Even so, the efforts of the Soviet Union were not wholly unsuccessful—a fact that is sometimes overshadowed by the failures of the landing schedules. Luna 2 was the first man-made object on the moon, in September of 1959. A month later, Luna 3 sent the first photos of the far side of the moon. On January 31, 1966, the Luna 9 probe managed the first soft landing on the moon, in Oceanus Procellarum. The probe measured radiation levels on the surface and sent images to the Earth. The probes were all launched by rockets derived from R7 intercontinental missiles. Even today’s Soyuz rocket comes from this line.
The lunar orbiting program, which relied upon the Proton rocket, demonstrated successes with unmanned probes from 1970 onward. Russia’s Luna 16 (September 1970) was able to bring the first robotically collected moon rock back to the Earth. Luna 17 deposited the Lunokhod 1 rover—the first vehicle to explore another celestial body. From November 17, 1970, to October 4, 1971, it covered over ten kilometers, created 20,000 images, and analyzed 500 ground samples.
Even more successful was Lunokhod 2, which landed on January 15, 1973, aboard Luna 21 on the southern edge of the Le Monnier Crater in the transition zone between the Mare Serenitatis and the Taurus Mountains. It was controlled remotely and covered 39 kilometers on the moon in five months—a record that was only broken in 2014 by the Opportunity rover on Mars. Lunokhod 2—1.35m high, 2.2m long, and 1.6m wide—which drove across the landscape on eight wheels at 2-3km/h, explored the terrain, and shot over 80,000 suitable TV images.
An interesting fact: Lunokhod 2 now belongs to an American. Sotheby’s auction house auctioned it for $68,000, together with Luna 21 in December of 1993, as the first object not located on the Earth. The buyer was Richard Garriott, son of the U.S. astronaut Owen Garriott, who reputedly paid 30 million dollars to be a private astronaut on the ISS.
After the failures of the past, Russia certainly wants to be part of the next planned conquest of the moon. This was declared at the start of 2019 by the head of the rocket building company Energia, Vladimir Solntsev. But the nation does not want to enter into a space race. For example, Andrey Ionin from the Russian Academy of Cosmonautics denounced President Trump’s plans to put an astronaut on the moon by 2024, and described the program as being “motivated by domestic policy.” The Russian plans are also less ambitious. A four-sided, reusable spacecraft currently in development, called ‘Federatsiya’—which also replaces the Soyuz series—is due to launch on the new, super-heavy ‘Yenisei’ rocket in 2028 and set down cosmonauts on the moon for the first time in about 2031.



Where moon journeys meet Jade Hares
Not only Russian and U.S. satellites have reached the moon—it’s already had visitors from five other countries.
On April 10, 1993, the first satellite not built in the Soviet Union/Russia or the United States arrived on the moon: 200 kilograms of Japanese electronics that future visitors are likely to find on the edge of a crater located at 34° 18′ south and 55° 36′ east. The JAXA space agency launched the 200-kilogram ‘Hiten’ probe in preparation for later scientific missions. It only contained a sensor for measuring the concentration of dust between Earth and the moon. It released its sister probe ‘Hagoromo’ in orbit, but contact with this was soon lost.
Hiten was the precursor to a new race to the moon, which at the turn of the new millennium no longer involved just the two old superpowers, but also aspiring nations such as Japan, China, and India. The next visitor to the moon was the Lunar Prospector from the United States in 1999, but by this time, Europe was also lining up.
ESA’s SMART-1 reached lunar orbit in 2004 with the help of an ion thruster, and it touched down on Earth’s companion on schedule in 2006. The main goal of SMART-1 was to test a new type of propulsion, but the probe also analyzed the composition of the moon’s surface. Even its impact in the Lacus Excellentiae formation was used for this purpose: the probe was designed to hit so that the material thrown up by it could be studied via telescope from the Earth.
The age of poetic probe names began in 2009. Kaguya, a Japanese moon princess, Chang’e, a Chinese moon goddess, and Chandrayaan-1 (Hindi for ‘moon journey’) all reached the moon. Chandrayaan-1 is still in orbit today, but dropped a 29-kilogram Moon Impact Probe (MIP) that hit the surface on November 14, 2008, the birthday of former Indian Prime Minister Jawaharlal Nehru, after having sent pictures and data during its descent.
The Japanese Kaguya probe delivered the first high-definition images from the moon, discovered evidence of moon caves, and measured the surface three-dimensionally. For example, it was the first time the depth of the Pythagoras Crater was measured at 4,800 meters.
Chang’e was the beginning of a whole series of successful Chinese lunar missions. Chang’e-2 visited the moon and Toutatis, a near-Earth asteroid. Chang’e-3 dropped the ‘Yutu’ Jade Hare (or Rabbit) rover on December 14, 2013. It only managed 114 meters and then refused to travel farther, but has remained in contact with the ground station for years. On January 3, 2019, China made space history when its Chang’e-4 set the Yutu-2 rover down on the far side of the moon, the first object to land on the side not facing Earth. In addition to cameras, radar, and spectrometers, it also has a Germany-made neutron and radiation dose detector on board.
In April of 2019, Israel also became a ‘moon nation’ with its Beresheet probe. The partially privately funded project, which among other things was to plant an Israeli flag on the moon, only managed a crash landing. But a successor, the Beresheet-2, is planned.
The moon will continue to have visitors. Chandrayaan-2 will come from India, and China is already planning Chang’e-5, with the intent of bringing back ground samples. South Korea wants to go to the moon for the first time with ‘KARL’ (Korea Pathfinder Lunar Orbiter). And Germany is another: the PTScientists development team based in Berlin intends to deposit two rovers, using the ‘Alina’ lander, near the Apollo-17 landing site. Sponsors include Audi and Vodafone, and the rovers are currently called ‘Audi lunar quattros.’



Seas, mountains, rivers
Best you pack a moon mobile for our little tour. Make sure you have good tires, as the surface of the moon is almost completely covered in a meter-thick layer of dust and sand composed of ash-gray regolith, a material that has been pulverized by numerous meteorite impacts, caked together again, and then loaded with other elements by the solar winds.
We’ll begin at a ‘sea,’ a Mare MAH-ray (plural Maria MAH-ree-uh), as the dark lowlands are called, and which early astronomers mistook for oceans. Here the bottom consists of dark basalt, solidified lava that sprang from holes in the moon’s crust caused by asteroid impacts over three billion years ago.
The seas are bordered by highlands, as you’d expect, recognizable by the name ‘Terra.’ These are up to 4.5 billion years old and formed the original lunar crust. They are traversed by valleys (typically only a few hundred meters deep) and mountain ranges that rise to ten kilometers in height.



The lunar seas—their beauty, and how they were named
Mare Crisium
This wide plain presents its best side in the lunar morning sun.
Despite the name, these remarkable landscape features are clearly not open bodies of water. They are large basins, primarily impact craters, which were filled with cooling lava billions of years ago. Long before the invention of the telescope it was thought that these dark marks, visible to the naked eye from the Earth, were seas. But for about four hundred years we have conclusively known that they are solid ground. Waves are not breaking on a coast, and you won’t feel a breeze.
The Mare Crisium (‘Sea of Crises’) is the largest self-contained ‘sea’ on the near side of the moon. It is roughly oval, 570 by 450 kilometers, with its longer axis extending east to west. Seen from the Earth, it lies on the eastern edge of the satellite. It appears to be higher than it is wide, because its proportions are distorted by the oblique angle. Thanks to its peripheral position and distinctive shape, it’s a good indicator of the phenomenon called libration, even without a telescope.
Libration is the slight oscillation of the moon, a ‘wagging’ motion during the course of the month. This means that we see 59 percent of the surface—only 41 percent is perpetually hidden. Due to libration, the details of the landscape also shift, which is particularly noticeable at the edges. Looking at the Mare Crisium, an experienced observer can tell which stage of libration our satellite is in.
When this oscillation brings the eastern edge more into view, the Mare Crisium is particularly easy to recognize. When the celestial body turns to the west, the sea shifts to the edge and appears significantly narrower. When there is a waxing moon in the evening sky, the libration favors the Mare Crisium. As the cycle progresses, the Sea of Crises is pushed closer and closer to the edge of our satellite.
The oval, clean-edged Mare Crisium throws a clear shadow along the night-day boundary of the thin, right-side crescent moon, like a dent. A day later, when it lies in the rays of the lunar morning light, the sea offers a spectacular view—especially through a telescope. Then it looks like an enormous, flooded crater, which it is. To the west, rugged mountain ranges rise, gleaming in the light.
When lit obliquely, a concentrated pattern of furrows is visible. These ridges are located about 50 kilometers from the mare’s edge and form a partially broken inner ring. The most massive furrow, the 300-kilometer-long Dorsum Oppel, extends in an arc up from the filled-in Yerkes Crater (36 kilometers wide) along the northwestern periphery of the mare. In the northern section, the Dorsum is crossed by several ridgelines coming from the edge of the mare.
To the northeast, there are smaller furrows such as the Dorsa Tetyaev group (150 kilometers long) or the Dorsa Harker (200 kilometers). When the sun climbs higher, its rays play across the marbled surface of the Mare Crisium in varying colors, for example, in the light from the bright impact crater, Proclus (28 kilometers across, to the west). At noon other such craters appear, including Picard, Peirce, and Greaves.
A few days after the full moon, the Mare Crisium begins to throw shadows on its western edge, and its eastern extremities disappear into the dark of the night-day boundary. The mountains to the west gleam in the sunlight. On the eastern edge there is a noticeable gap through which flows of lava once blazed their way. Among other things, they formed the Mare Anguis (‘Serpent Sea’), one of the smallest lunar maria. This appears as an irregular, 200-kilometer-long mark.
From the southeastern edge, a mountainous promontory juts into the Mare Crisium—the Promontorium Agarum. There is much more to see in this sea and its surrounding areas during the two weeks per month in which it is lit—a great object of study.
Tip: The Mare Crisium is particularly impressive when you observe it through a telescope or binoculars. In the morning sun it appears as a mighty, flooded crater. An additional moon filter increases the contrast and suppresses disruptive light reflections.



Mare Humboldtianum
During favorable libration, this sea is a fascinating object to study.
Let’s turn to the extreme edge of the moon and take a look at the Mare Humboldtianum—a sea only just visible from the Earth. It lies in the northeastern part of the satellite, a dark spot about 270 kilometers in diameter. This sea is on the near side, but its eastern spurs reach 90 degrees of longitude.
As the moon takes precisely the same amount of time to turn on its axis as it does to circle the Earth, the same side is always facing us. This should lead us to conclude that the Mare Humboldtianum would always be visible when lit by the sun, but this is not the case due to libration, the phenomenon mentioned previously.
Libration has various causes, but the main effect is triggered by the moon’s elliptical course combined with its monthly axial spin. Libration sometimes causes landscape features on the far side to come into view, and sometimes areas on the near side disappear temporarily from the focus of the telescope. These affected features include the Mare Humboldtianum.
When libration is unfavorable (when the southwestern section of the moon is easily visible), the Mare Humboldtianum shifts toward and over the northeastern edge until you can no longer see it. Favorable libration, on the other hand, brings the northeastern spurs into view if the lighting is good. The sea can then be easily made out through binoculars. This is the case in early March, which provides a good opportunity to see the smaller, lesser-known seas on our satellite with more precision.
But let’s return to describing the Mare Humboldtianum. It is a dark patch of solidified lava, with a diameter of 273 kilometers, in the center of a large, old impact crater itself measuring 650 kilometers, the eastern spurs of which stretch a long way around the far side of the moon. The impact took place around 3.8 billion years ago.
Later impacts furrowed the Mare Humboldtianum. Smaller ones threw up rocks that display different colors depending on the light. On the northeastern flank of the sea, the 200-kilometer Bel’kovich Crater has created a breach. The name Mare Humboldtianum was coined in 1837 by the German astronomer Johann Mädler, in honor of his compatriot Alexander von Humboldt. This explorer’s indomitable spirit, which led him at the end of the 18th and beginning of the 19th century to the discovery of previously uncharted parts of the Earth, was likely an inspiration for Mädler, whose moon globe was in turn praised by Humboldt. Another lunar crater was later named after Mädler (as was a crater on Mars). From above, the Mare Humboldtianum resembles a wide sickle. It was first photographed in October of 1959 by the Soviet Luna 3 probe.
Favorable libration and a waxing moon tip the northeastern region into view for three to 13 days. That’s when the Mare Humboldtianum is especially easy to see.
If you want to observe the Mare Humboldtianum in the evening, the time of maximum libration is the best. The dark spot on the northeastern (top right) edge is easy to detect with binoculars. A telescope shows even more detail, even when the sun is high and the lunar landscape relief is not casting long shadows.
Tip: Get this sea in your sights when the libration pulls the northeast edge of the satellite toward us during a waxing moon. An additional moon filter increases the contrast and suppresses disruptive light reflections.



Mare Undarum
Right on the moon’s eastern edge are a few seas that are only entirely visible during favorable libration.
We previously took a look at the Mare Crisium (the ‘Sea of Crises’), a large, oval plain on the moon’s northeastern edge—a lunar sea of sufficient size to be able to make it out, with the naked eye, as a dull patch. You can imagine the Mare Crisium as a large impact crater whose interior was flooded with lava that flowed sometime after the bombardment of the crust.
The libration, which was explained earlier in the tour, causes the Mare Crisium to tilt into clear view. In any case, the Sea of Crises lies entirely on the side of the moon facing us, so you can observe it any time the sun is in the right position. There are groups of smaller seas to the east of the Mare Crisium. None of these formations can be described as having a crisp, oval outline. They are more irregular patches in a variety of shapes.
Roughly 100 kilometers southeast of the Sea of Crises lies the Mare Undarum (Sea of Waves). It consists of a number of lava-filled craters. Like the Mare Crisium, the Mare Undarum is also always on the side of the moon facing the Earth. So, it remains visible regardless of the libration phase. The outline of the Mare Undarum is irregular. It measures about 100 kilometers from north to south and 200 from east to west. The only effect the libration has is that the appearance of this sea, as seen from the Earth, is more or less squashed.
Further to the east of the Mare Crisium lie two other seas of considerable size. They lie directly on the 90th eastern degree of longitude, which forms the border between the visible and the hidden sides of the moon. These are the Mare Marginis (Sea of the Edge) and the Mare Smythii (Sea of Smyth).
You can find the Mare Marginis east of the Mare Crisium. It has an irregular outline, is 360 kilometers wide, and lies in the libration zone. During strong oscillation this Sea disappears almost completely from view. Normally, however, you can make it out from a waxing half-moon up to a full moon. The Mare Smythii (named after a British astronaut) also lies in this region. It measures around 200 kilometers in diameter. Its silhouette is almost circular, but quite faintly defined.
During favorable libration the Sea of Smyth presents itself to an Earth-bound observer to its full extent, but the oblique angle makes it seem narrower than it is. Like the Sea of the Edge, it consists of several lava-filled craters and sometimes disappears beyond the edge.



Mare Imbrium
The Mare Imbrium is the much-visited eye of the ‘Man in the Moon.’
One of the first science fiction films appeared in 1902. ‘A Trip to the Moon’ was created by cinema pioneer Georges Méliès, based on two Jules Verne novels on related topics. One scene shows the distressed face of the ‘Man in the Moon,’ who has an oversized projectile in his right eye (the left side for the viewer). According to Jules Verne, the capsule was fired from a giant cannon. When we look up today, we are lucky to see the eye unscathed—the Mare Imbrium, or Sea of Rains.
Like all large lunar seas, the Mare Imbrium is also an impact basin—a crater formed in the early days of the solar system when a celestial body hit the moon’s surface. Scientists surmise that a 250-kilometer protoplanet impacted here 3.9 billion years ago. The collision left behind a 1,200-kilometer-wide pit that today is known as the Mare Imbrium.
The Sea of Rains looks impressive, even through binoculars. Manned and unmanned spacecraft have landed there, and it has become apparent that the Mare Imbrium is indeed a fascinating place. The vast plain of frozen lava is strewn with countless craters. To the east rise the Apennine Mountains; to the north is the Plato Crater, with its dark floor; and in the northwest, its edge bulges out to form Sinus Iridum ( Bay of Rainbows). When the sun’s rays hit at a sharp angle, you can see that the seemingly smooth surface is as wrinkled as unpressed linen.
Over the years, several large missions have selected Mare Imbrium as a landing site due to the fascinating and diversified geology. The Russian Luna 17 probe landed there in 1970. On board was the Lunokhod lunar vehicle, the first rover to explore a celestial body.
A year later, Apollo 15 landed near the Hadley Rille, a 1.6-kilometer-long, winding moon valley. Dave Scott and James Irwin wound through here with the Lunar Roving Vehicle (LRV). It was to be another 40 years before another vehicle left its tracks in the dust of the Mare Imbrium: the Yutu (jade hare) rover, set down by the Chinese Chang’e 3 probe. This rover functioned for 31 months and transmitted numerous spectacular images.
The Sea of Rains lies in darkness until the terminator (the night-day boundary) wanders across the peaks of the Apennine Mountains to the east of the plain. A few days later, the Mare Imbrium is half-illuminated, and another few days later, it lies in full sunlight.
This is the best time to observe the most prominent craters in the eastern half—Archimedes and its smaller northern neighbors Autolycus and Aristillus—and the many ridges and furrows. The Sea of Rains presents itself in its best light for ten days, until the terminator roams back over the surface and the region disappears again into the darkness of the lunar night.
Tip: Observe the Mare Imbrium when the terminator has just reached it. Then you can see all the small craters and details.



Mare Orientale
An impressive structure that we only rarely get to see is the Mare Orientale.
Most of the landscapes and places of interest that we have visited on our tour here can be quite clearly made out—deep craters, long, jagged mountain ranges, extensive plains, and so on. The place that we are now concerned with is a bit more challenging. To be precise, you can only observe it from the Earth for a few days.
The Mare Orientale, with its surrounding mountains, forms one of the largest and most imposing structures on the moon. If it lay on the side facing the Earth, it would dominate the face of our satellite and would have found its expression in diverse religions and cultures. But the original crater was blasted out so far to the west that today’s plain mostly hides from view. Only if the libration—the oscillation of the moon on its axis—is particularly strong, can we sometimes peek around its western edge. Then a truly breathtaking landscape is revealed.
Only the amazed, wide eyes of the Apollo astronauts and the clicking cameras of the rovers have glimpsed the Mare Orientale in its full splendor. One of the youngest impact structures was spread out before them, blasted out almost four billion years ago by an asteroid measuring over 60 kilometers.
The catastrophic hit left a 327-kilometer crater behind, which later filled with lava. Then it cooled to form a vast plain. If you include the concentric rings of the surrounding mountain ranges, you have a structure measuring over 900 kilometers in diameter. If you imagine that the Mare Orientale lay on the near side of the moon, our satellite would have a kind of giant cyclops eye staring down at us. Now, imagine that feature as it would look during a lunar eclipse, when the scene is drenched in blood-red light. It’s interesting to ponder how priests from various religions would have interpreted such a spectacle.
However, the opportunities to glimpse the sea are few and far between, and the visibility window is narrow. If you ever get the chance to see the Mare Orientale, you should grab it. If the moon’s libration turns it in such a way that its western side comes far enough around toward us, the ‘Eastern Sea’ reveals itself with all its encircling mountain ranges. But it would help if you had good binoculars, or even better, a telescope. Even then, it’s not much more than a region of stark contrasts of light and shadow. But the discovery is still exciting every time.
Where exactly should you look? The easiest way to find the Mare Orientale is to imagine the lunar disc as an analog clock face. The Eastern Sea will appear tilted. When the libration is strongest, point your binoculars or telescope at the 8 o’clock position—the dark Grimaldi Crater. To the left and below it, at the very edge, you will see something like a number of dark lines that resemble scratches on the surface—that’s the Mare Orientale with its numerous mountains.
Of course, the stronger the magnification settings, the more details and landscape features reveal themselves—but even with maximum zoom the circular outlines are not noticeable. And yet, that’s not so important. What counts is that you’ve come face to face with something that is generally hidden from view. You can enjoy the fact that you are looking at a structure that most humans have never seen.
Tip: Get hold of a contrast-increasing moon filter if you can. That way the details will appear more clearly.



Mare Tranquillitatis
The ‘Sea of Tranquility’ is one of the most famous regions of the moon for two reasons: it’s easy to locate, and the historic Apollo 11 landing took place there. The sea—in reality, a dark basalt plain—was formed about four billion years ago. At that time there was still volcanism on the moon, before our satellite cooled and went to sleep, so to speak.
The Mare Tranquillitatis has a total diameter of almost 870 kilometers. To illustrate, that’s roughly the distance from Indianapolis to Washington D.C. as the crow flies. When the region lies in sunlight it’s not difficult to detect the Sea of Tranquility. You just need good binoculars.
It’s best to view the region at times when it’s brightly lit. At those times the pale gray surroundings are distinguishable from the dark basalt floor. To find it, you can orient yourself on nearby formations, for example, the Mare Serenitatis (Sea of Serenity), which looks like a snowman. The Mare Nectaris (Sea of Nectar) also borders the Sea of Tranquility, but it’s significantly smaller. The Mare Tranquillitatis is quite dark. This makes it difficult to distinguish individual formations, but the shadows, especially around the edges, display the most differentiated colors.
We assume that the region originated in the so-called pre-Nectarian period, that is, a period from 4.5 to 3.9 billion years ago. If we fast-forward to the present, we see a strip of land that has been scarred by countless minor impacts. There are ridges, notches, and volcanic channels from geologically active times. But when walking around, the feeling is said to be like moving around on a layer of powder, since fine dust covers the moon.
The region became world-famous on May 20, 1969, when Neil Armstrong and Buzz Aldrin landed there in the Eagle lunar module from Apollo 11. When Armstrong climbed out, it was the first time in history that a human had set foot on a foreign celestial body. The landing site was given the name of Tranquility Base. The two of them walked around for six hours, collected ground samples, and took photos. They planted the U.S. flag, and when they departed, they left their ladder behind, bearing a stainless-steel plaque that reads, “We came in peace for all mankind.” It displays the signature of President Nixon, among others.
It’s fun to track down these places and the landing sites of the other Apollo missions. All you need is a decent pair of binoculars that can zoom in on the craters on the surface. To find the precise touchdown point of Apollo 11, it’s best to search for the nearby Theophilus Crater. Once you’ve located that, draw an imaginary line up toward Mare Tranquillitatis to where the small but distinct Moltke Crater is located. Directly northwest of there is the landing site. If the telescope and the viewer’s eyes allow it, you can also spy three more very small craters: Aldrin, Armstrong, and Collins—the third named after Michael Collins, the pilot of the Apollo 11 Command Module.
Even before the legendary moon landing, the Sea of Tranquility had received a visit from the Earth. On February 20, 1965, the Ranger 8 NASA probe performed a (planned) crash landing, having taken 7,137 photos of the lunar surface during its nosedive.
The Surveyor 5 probe managed a soft landing two years later, although it braked too late and ended up 30 kilometers away from the planned landing site.
Therefore Mare Tranquillitatis is one of the most well-researched regions of the moon, and inspires the imagination of people all over the globe, which shows up in numerous books and song lyrics.
Tip: The Apollo 11 landing site is easiest to find in direct sunlight. Then the small craters around it are also visible.
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Glossary of Acronyms
CERN – Conseil Européen pour la Recherche Nucléaire (European Council for Nuclear Research)
CIA – (U.S.) Central Intelligence Agency
CSA – Canadian Space Agency
EEG – ElectroEncephaloGram or ElectroEncephaloGraph
ELT – Extremely Large Telescope
ESA – European Space Agency
EU – European Union
EVA – Extra-Vehicular Activity
FST – Far Side Telescope
HUT – Hard Upper Torso
ISS – International Space Station
IV – IntraVenous
JAXA – Japan Aerospace eXploration Agency
JPL – Jet Propulsion Laboratory
KARL – Korea Pathfinder Lunar Orbiter
LCROSS – Lunar Crater Observation and Sensing Satellite
LCVG – Liquid Cooling and Ventilation Garment
LISA – Laser Interferometer Space Antenna
LK – Lunniy Korabyl (Russian Lunar Craft)
LOK – Lunnyy Orbital’nyy Kosmicheskiy korabl (Russian Lunar Orbital Spacecraft)
LRV – Lunar Roving Vehicle
M3 – Moon Mineralogy Mapper
MIP – Moon Impact Probe
MPC – Minor Planet Center
MPK – Marsianskiy Pilotiruyemyy Kompleks (Russian Martian Piloted Complex)
NASA – National Aeronautics and Space Administration
NOAA – National Oceanic and Atmospheric Administration
OKB-1 Opytnoye Konstruktorskoye Buro (Russian Experimental Design Bureau)
RSC – Rocket and Science Corporation (Russian design bureau)
SMART-1 – Small Missions for Advanced Research in Technology-1
TMK – Tyazhely Mezhplanetny Korabl (Russian Heavy Interplanetary Spacecraft)
UTC –Universal Time Coordinated
WLAN – Wireless Local Area Network





   



Metric to English Conversions
Length:
centimeter = 0.39 inches
meter = 1.09 yards, or 3.28 feet
kilometer = 1093.61 yards, or 0.62 miles
Area:
square centimeter = 0.16 square inches
square meter = 1.20 square yards
square kilometer = 0.39 square miles
Weight:
gram = 0.04 ounces
kilogram = 35.27 ounces, or 2.20 pounds
Volume:
liter = 1.06 quarts, or 0.26 gallons
cubic meter = 35.31 cubic feet, or 1.31 cubic yards
Temperature:
To convert Celsius to Fahrenheit, multiply by 1.8 and then add 32



Excerpt: The Wall: Eternal Night



Prologue
January 2, 2034 - USS Jeremy Brandt, North Celebes Sea
“Sir, a message from NASA just arrived.”
On the bridge, Captain John Dillinger rolled his eyes. He rose from his chair to look over the shoulder of the specialist at the communications console.
“What do those eggheads want from us now?”
“They’ve marked an object in LEO. It’s approaching us at high speed,” Specialist Cooper told him, as he pointed at the telemetry data that had appeared on the screen below a NASA logo. “Eight meters long, one meter across. According to the trajectory, NASA has calculated the object should appear on the AMDR in a few minutes.”
“Just another one of their little meteorites,” Dillinger growled as he pulled his Navy baseball cap from his head. “Couldn’t they at least have waited for nightfall? Then we would have gotten to see it as a shooting star, anyways.”
“Negative, Sir,” the specialist in front of him countered with a shake of his head. His fingers danced over his touchscreen, and the display changed to a confusing mass of diagrams, lists, and vectors. “The object has an electronic signature. It’s weak, but the space twerps detected it.”
Dillinger started to pay attention, as did the rest of the people on the bridge. All of the various hushed conversations fell silent.
“Another North Korean missile test?” he asked, alarm in his voice, but to his relief the specialist shook his head.
“I don’t know, Sir.”
“Burke, do you have anything on your screen?” Dillinger asked, looking over at the young cadet monitoring local airspace.
“Aye aye, Sir! We’re starting to get data from the air and missile defense radar. The radar signature corresponds pretty well with the data from NASA.”
“So?”
“It’s not an ICBM, Sir,” she said, and a sigh of relief went through the bridge.
Another North Korean test missile would have made things difficult for him, an unwelcome event such a short time before his retirement. “Are you sure, cadet?”
“Aye aye, Sir. The object is decelerating.”
“It’s slowing?”
“Aye aye, Sir. You should be able to see it with binoculars by now, four klicks northeast.”
Dillinger walked between the sailors at their consoles to the bridge’s front window and took a position between his officers sitting there. He then grabbed binoculars from the hook on the wall beside the door to the exterior ladder, opened the door, and was immediately hit by the equator’s humid tropical air. It was so thick that breathing it felt like sucking in steam, and he felt sweat break out on his brow.
Maybe this was one of those new Chinese suborbital drones? He raised the binoculars to his eyes and used their electronic zoom to look up at the deep blue sky, where little clouds were slowly floating by like a flock of lethargic sheep.
“Further to the east, Sir,” came a voice from beside him, that of his adjutant, Lieutenant Solheim. Dillinger lowered his binoculars and looked at the blond officer, who was indicating the correct direction with an outstretched hand. “I just checked the exact bearing.”
“Ah.” He should have thought to check that for himself before entering the small space at the bottom of the ladder. These little reminders had started to annoy him, because they meant that, just like his ship, he was on the way out. He would soon be at the fleet academy, explaining to young cadets how to chart courses with a ruler and pencil. Still, each little reminder was a compliment—or so he tried to tell himself.
Dillinger searched the sky, spiraling with the two small circles of his view as he zoomed gently with the small wheel below his right index finger. Then, between two cotton ball clouds he saw it, at first just a reflection of the sun, dimmed by the binoculars’ electronics, then—with enough zoom—a cone-shaped object. A moment later, a small sun ignited out in front of his bow.
“A braking thruster,” he thought aloud.
“What do you think, Sir?”
“I think that we are here to make sure that the Treaty of Incheon isn’t broken. If the Chinese think they can provoke us out here with their tech, they’ll have to think again.”
“Do you really think the Chinese—” Solheim started to ask.
Dillinger interrupted him by pushing the binoculars against the lieutenant’s chest. “Yes, I think so. They are constantly provoking us with new maneuvers and weapons tests. We cooperate at a political level, but we still keep rattling our sabers, giving each other a scare. That there,” without looking, he pointed in the rough direction of the object, ‘is a suborbital drone, or I’ll be damned.”
“Aye aye, Sir.” Solheim nodded, took the binoculars at his chest from Dillinger, and looked through the eyepieces for himself. “Distance, thirty klicks. Oh! I think you’re right, Sir.”
“What is it?”
“A wing. It just extended or unfolded a wing.”
Dillinger snatched the binoculars away from his adjutant and looked for himself. The rocket-like drone had now turned into a small aircraft. Four wings, now—astonishingly large and long for the narrow flank of the object—brought it onto a new flight path, which was no longer a steep dive but instead a flat vector, heading directly for the ship.
“Activate Aegis, full combat readiness!” he yelled without hesitation, but he could sense Solheim tensing up beside him. “Get moving, man!”
“Aye aye, Sir,” the lieutenant said, voice high, as he ran through the door back onto the bridge.
Dillinger took another breath of sea air and gazed forward. In front of him, the sharp bow of his guided-missile destroyer knifed through the waves of the deep blue Celebes Sea between the Philippines and Indonesia. The gray paint of the Jeremy Brandt reflected the merciless sun intensely enough that he had to squint. Even though he was looking in the direction from which the drone was approaching, he couldn’t see anything. A heartbeat later, he heard the general quarters alarm.
A week before my damn retirement, he thought, and shook his head. This area of sea was patrolled every two weeks by Chinese, Japanese, European, and American warships to protect the new oil fields that were causing so much friction between the Philippines, which was supported by America, and Indonesia, which was under Chinese protection—in fact, half the country had been bought up by the Chinese. A tedious, simple job, which had been made easier for everyone involved by the amicable settlement of diplomatic trouble by the Treaty of Incheon. At least up to now.
And now this.
“Contact!” he yelled the moment he was back on the bridge.
“Object approaching at approximately six hundred kilometers per hour, Sir,” Burke said from her radar station. Her voice had a tone of cold professionalism, something it only had when she was under lots of pressure.
“Course steady?”
“Aye aye, Sir. Bogey’s adjusted course. It’s heading directly for us.”
“Target acquired?”
“Aegis combat system has acquired the target, Sir,” reported the fire control officer, Lieutenant Myers, from his console by the door.
“Sir!” yelled Specialist Cooper. “The bogey is transmitting a radio signal!”
“What?”
“I don’t know. Aegis is jamming. The signal lasted about a minute before it got shredded.”
“Distance?”
“Twenty-five klicks, Sir!” Burke called out.
“Switch off the jammer. Establish radio contact.”
“Aye aye, Sir,” Cooper confirmed with a wave of the hand as Dillinger grabbed the radio handset from the ceiling above his command chair.
“Let’s find out if anyone’s listening,” the captain said. “This is Captain John Dillinger of Destroyer Jeremy Brandt, United States Navy. Your presence is in violation of paragraph two of the Treaty of Incheon. Turn to the north and leave this sea zone immediately. This is your final warning.” He clicked the fist-sized handset back into its holder and looked through the bridge windows. He still thought he could see a reflection in the distance.
“No reaction, Sir. The object is holding course and still transmitting.”
“Okay. Reactivate the jamming. Lieutenant Myers, shoot it out of the sky!” Dillinger ordered. He moved a little closer behind the sailor at the console to get a better view through the window.
“Launchpad one, fire!”
Dillinger watched as, between the bridge superstructure and the bow below him, the right multi-cell missile launcher swiveled as fast as lightning to point forward. One of the square hatches opened, and a rapidly expanding cloud of smoke roiled around the cell as an elongated missile emerged. The plume of superheated gas from its rear was intensely bright as it shot forward, and the hiss was deafening, even on the bridge.
“Sea Sparrow has acquired the target. Splash in thirty seconds.”
The RIM-162 Evolved Sea Sparrow missile hurtled away like lightning, then inclined upward and started to rapidly gain altitude. It was soon so small against the horizon that Dillinger could only see the missile’s bright tail.
“Ten, nine, eight, seven... wait,” Myers said, interrupting his own countdown.
“What?”
“The Sea Sparrow has lost its target lock... now I’ve lost contact with the Sea Sparrow!”
“What have they set on us?” Dillinger muttered as he licked his lips. “Distance and speed?”
“Speed reducing, distance thirteen klicks. Aegis still has a lock on the target.”
“Not important,” Myers commented from his place at fire control. “R2-D2 will make mincemeat of the thing in a second.”
A snicker of agreement spread through the ten sailors on the bridge. Dillinger shook his head. Only inexperienced sailors released their tension with such boasts. Because the close-in defense system was directed by its own radome and not by the networked target acquisition of Aegis, all they could do was wait for the drone to cross the target threshold of the air defenses.
He went outside again and grasped the forward railing. He could now see the drone with his naked eyes, approaching two klicks to the northeast, as the two Phalanx CIWS rotary cannons mounted on the bow came to life. They were called R2-D2s in the Navy because, despite the gun having six barrels in a circular mount and a sizeable magazine drum below, the large radome looked like the famous movie character.
The two Phalanx mounts rotated lightning fast to face forward, their guns twitching upward, and suddenly there was a wave of deafening noise.
Hundreds of 20mm armor-piercing tungsten penetrator rounds were spat from the rotating barrels of the M61 Vulcan toward the drone at a muzzle velocity of 1,050 meters per second. The whir of the weapon was so loud that it made Dillinger’s ears ring, but it sounded like sweet music to his old Navy soul.
It took less than three seconds for the drone to be turned into a glittering shower of debris and shrapnel falling to the waves in the distance. The two Phalanx systems retracted their cannons and swiftly returned to their starting positions as if nothing had happened. Then there was silence, followed almost immediately by cheering from the bridge.
“When you sent that shit over from Beijing, you didn’t reckon with Phalanx,” Dillinger said, grinning contentedly to himself before opening the door and going back onto the bridge. “Message to Fleet Command. We have shot down an unknown bogey. Send them all the recordings. Don’t forget the time stamp.”



Chapter 1: Putra
January 10, 2035 - Bunaken National Park, Indonesian Celebes Sea
Putra steered his boat toward the east with the outboard motor, heading for the south point of Bunaken, and peered over the small wooden spike at the bow. The sea was calm, glittering peacefully in the first sunlight of the day, and most importantly, there were no other boats around. That meant less competition, and no Coast Guard to chase him from the protected waters of the national park, or maybe even arrest him.
Near the long white line of the coast of the east island he saw the numerous stilt houses of the luxury hotels that had been there since the 90s. They were built deep in the sea, each a cube of dark wood torn from Sumatra’s rain forests where the palm oil plantations stood cheek by jowl. He sold his usually sparse catch at the market in Manado every Friday after the second morning prayer. There he saw the large transport ships docked to unload the massive logs that were technically illegal cargo.
The hotels’ well-connected owners could build their luxury resorts in the national park, but he wasn’t allowed to fish here. Of course, the reason was simple. He was a fisherman, which meant he didn’t have the connections or the necessary money to bribe the Coast Guard.
Putra turned swiftly as soon as he could almost make out the first pale-skinned figures sunning themselves on the terraces of the luxury bungalows, and breathed a deep sigh of relief when the resort disappeared behind a small spit of land. He asked himself, not for the first time, why tourists always got up so early. If he ever had a holiday he wouldn’t get out of bed before midday. But perhaps he only had this fantasy because his alarm got him out of bed at four every morning.
He had once heard that Westerners didn’t go to work until ten in the morning and then only worked for four or five hours. It sounded like a fairy tale—he didn’t believe they even had to work that much. Who would work four hours per day when they had so much money, consistently enough to eat, and free school for their children?
His son, Rudy, and his daughter, Binta, would perhaps one day find out if he could send them to their uncle in Jakarta. It was almost like in the West there, at least that was what he had heard. Bulan, his older brother, had gone there and become a used car dealer. He lived in a house with running water and electricity. He would know the best path for his children to take, to one day live the way he did.
But first he had to catch enough fish to pay for flights to Jakarta, which was as good as impossible in the over-fished coastal waters of East Sulawesi. Every morning, he came out here and hardly had time to cast his net before the numerous dive boats left the resort. If he got in the way of their excursions the diving base owner would make his life difficult, and the tourist police would most likely get involved. He didn’t have a license, after all, so they would undoubtedly confiscate his boat.
He looked up with a sigh, and his eye was caught by spray that made the sea around densely jungled Bunaken into a glittering and bobbing mass with his boat dancing among the waves. The noise of his ten-horsepower outboard motor, sitting at the back of the boat and directed to the left and right with a short handle, mixed with the smell of gasoline to form the melody of his life.
It was monotone, that was true, but it was the melody he knew, and it was somehow comforting. He felt almost relaxed out here, far from his wife, who every night put pressure on him to make more money, and the wide eyes of his children when he had to tell them that they couldn’t go to Manado to the Great Mosque. The relief didn’t last long, and was usually limited to the morning, but it was there.
He steered his yellow and blue wooden boat further into the narrow strait between the two southern islands and oriented himself by the white sandy beaches a few hundred meters to the left and right. He took a few last drags on his cigarette, then stubbed it out and stuffed the butt in the sliced-open soda can between his bare feet.
Putra hated that many of his compatriots polluted the ocean by throwing whatever they wanted to get rid of into the water. The currents perhaps gave them the feeling that everything would be carried away—out of sight, out of mind. But as a fisherman he saw the junk caught in his net every day, the garbage that was slowly choking the seas around his home.
He reached a tall coconut palm with a curved trunk that jutted out over the water of the north island and switched his engine off before casting his net. To do so, he had to clamber to the front of the boat, retrieve the net he had prepared in a spiral in the blue barrel between the two middle seats, and drag it over the smooth iron frame at the stern before sitting back down on his plastic box and starting the outboard motor with a mighty yank on the pull cord.
The motor rattled swiftly back to life. He rotated his hand gently for a leisurely rate of speed, then clamped the handle and started to rapidly pull the net over the frame. Whenever one of the fist-size floats slid over the metal, it made a ‘plop’ sound—22 of them in all, and then the net was out. Now all he had to do was wait.
Putra smoked another cigarette, then pulled his face mask back up over his mouth and drew his wide-brimmed hat slightly lower over his nose. He would typically now doze for a while, but he was worried that a Coast Guard ship might appear on the horizon, so he couldn’t relax. He climbed to the bow and kept watch.
Some time later he woke with a start from a sleep that had taken him by surprise. Putra hastily looked around. First he saw the white sandy beaches, then the sea. His heart pounding, he looked around again, but he was alone. He shaded his eyes from the sun and glanced up at it, just to make sure it was already midday. A very impious curse almost escaped his lips as he staggered to the stern—a little unsteady on his feet as the sleep only slowly left his body. He took hold of the tiller, removed it from its retaining clamp, and turned the boat, his hands refusing to stop shaking.
You shouldn’t have let that happen, you idiot, he thought. He stood up as tall as he could, looking for the red floats of the net. There they were! The swell had gotten a little worse, making the painted cork balls dance now and again behind the small peaks of the waves, but now he had found them and he headed directly for them.
He was only a dozen meters away when he clamped the tiller handle again and grabbed the repurposed broomstick with the hook on its end. Then he clambered to the other side of the boat, jammed his foot under the bench, and stretched over the low rail. He held the wooden handle with its hook far out into the water and carefully fished for the end of the net, which had floated into the shape of a beautiful semicircle.
“Sangat bagus!” he murmured as he hooked it at the first attempt and pulled both toward him. He felt stiff resistance when his hand touched the wet, swollen cord of the upper part of the net and pulled on it. “Tuhan itu Agung!” he yelled in pleasure and pulled ever harder and faster. My God, it is enormous! This is a big, fat catch!
He pulled and pulled until he noticed that the center of the net had tangled into a ball. Usually he would have hung one end of the net on the iron frame and sailed the boat in a circle to pull the net in like a bag, but the resistance showed him he had already caught something big. Maybe a barracuda or a small swordfish. Perhaps Allah had been gracious enough to send some tuna into his net.
Excited at the idea of, for once, not being the most unlucky fisherman in the world, he heaved and heaved with all his might. He could have used a winch, preferably electric, or even a hand winch, but being able to afford one would have meant making a catch, last year, like this one today.
The heavy section of the net came ever closer, and he could already see the familiar glitter of fish scales just below the surface. His strength had almost deserted him when he grasped the net with both hands, braced his feet against the side of the boat, and leaned back with the entire weight of his body.
He groaned as he heaved and heaved, until his catch finally toppled into the boat and all resistance was suddenly gone. Putra fell heavily on his back and coughed, half in fear and half because he was short of breath. He coughed again and rubbed his head. He would have a bump by tomorrow.
His eyes fell on his catch, dripping with salty water, and he frowned and squinted.
“What in Allah’s name is this?”
He had caught a piece of scrap in the green mass of his net. It was spherical, about the size of a basketball, and was completely smooth. He cautiously leaned forward and tutted in disappointment as he removed the scrap from the net.
Soon the sphere was sitting in front of him, and he noticed an ugly patina and several barnacles that had attached to the surface. So, it wasn’t completely smooth after all. It was only so on the parts that hadn’t become encrusted. After gazing at it awhile, he saw an indentation that went in a single line around its equator, very fine, perhaps half a millimeter across.
“You are not a tuna or a barracuda,” he said as his shoulders sagged in disappointment. All the risks he ran to fish in the national park, and all he got was this—a metal sphere!
Disappointment spread through his heart, out to his limbs, and into his mind. The thought of going back home was hardly comforting—it was quite the opposite. He felt even more miserable at the idea of having to explain to his wife that he was better at collecting scrap metal than catching fish.
“Oh no,” he said when he noticed several places in the net that had been torn where the sharp-edged barnacles on the surface of the metal sphere had cut it. That meant he wouldn’t be able to catch anything in the coming few days, either. Instead, he would have to spend time mending the holes in his net.
“First, let’s get rid of this.” He stood up and grabbed the sphere with both hands in order to heave it overboard. He couldn’t. It was too heavy. He went down on his knees and tried again, this time using his back, and managed at last to lift the strange piece of scrap.
“Why are you so heavy for such a small thing?” he thought aloud, and was about to heave it over the side with a swinging motion, but he stopped and instead lowered it slowly to the bottom of the boat. “Who would make such a massive lump of metal unless the shell had something valuable inside?”
If it was valuable, it wouldn’t have been tossed into the sea, he suddenly thought, but his gaze was becoming increasingly sharp as his disappointment slowly turned to hope. Maybe it was some kind of secure container? Or perhaps a museum piece that somebody would pay money for?
If I clean it up, it will look very nice, he thought.
Now determined to keep the sphere, he grabbed a scaling knife to scrape off the barnacles. He was pleased with his work, but then he jumped in shock like a startled rabbit. How could he be so careless?
He quickly pulled in the rest of the net, where a couple of fish were entangled, enough for supper and maybe the day to come, and then started the outboard motor again. He hurried to leave the national park’s waters and steered his swaying boat in the direction of his village, Badjo Kima.
Putra knew he had to be more alert and keep a lookout for Coast Guard boats, but his gaze kept returning to the strange sphere at his feet. It was rolling from left to right with the motion of the boat and sounded somehow both hollow and massive. Maybe there was something valuable inside it, so perhaps all he had to do was open the shell, like getting a pearl from an oyster.
Eventually he reached the bay at Badjo Kima, the village where his family had lived for so many generations and where he had been born. It sat at the central point of the bay with a chain of hills rising behind it, all hemmed in by dense jungle. The curved beach was strewn with large boulders that his neighbors used to tie up their boats. There were just about 30 brick huts with corrugated sheet-metal-roofing, interspersed with the more traditional bamboo shacks with banana-leaf roofs. Even from a distance he could hear birdcalls and the shouts of children at play, all against a background of the buzz and chirp of insects.
Putra steered his boat through the turquoise water and slowed down so that he didn’t disturb the familiar boats of the other fishermen, moored to small plastic-canister buoys. He only accelerated again when he was almost at the beach, to get as far out of the water as possible. Then he jumped from the bow, landing on the sand with a crunch, and with all his strength he pulled the boat farther onto the beach.
“Putra Buring Bule,” he heard somebody behind him say and turned exhaustedly around. It was his friend Roro, emerging from the shade of a coconut palm and waving to him. Wayan, the oldest son of the village chief, was with him.
“So, how was the catch?” Roro inquired.
“Don’t ask.” Putra waved the question away and grabbed the wet rope hanging from the ring at the bow of his boat. He took the loose end to one of the rocks, made a loop, and threw it over.
Wayan puffed on a cigarette. He was wearing a white prayer cap, like people in Manado did, along with pristine jeans. Perhaps that was why he always had a self-satisfied smirk on his face. “So, the same as usual,” he commented.
“Yes.”
“Leave Putra be,” Roro said in his friend’s defense, and slapped him on the shoulder. “Maybe tomorrow.”
“Yes, maybe tomorrow.” Putra pursed his lips and looked back at his boat. Roro and Wayan followed his gaze and went a few steps until they could see over the side of the wooden sloop.
“Hey, what’s this?” Wayan sounded more confused than spiteful, which didn’t happen often. “Is that a ball?”
“No, I think it could be a museum piece,” Putra replied with a shake of his head.
“A museum piece?” Roro frowned. His gaze seemed to add, ‘If you say so...’
“I know scrap when I see it. Your boat is scrap.” Wayan waved his hand casually in the direction of the metal sphere, which had a brown glow to it in the evening sun. “And that? That’s scrap too. ‘Putra Buring Bule, scrap fisherman of Badjo Kima.’ At least you’re the first one to have that title.”
Wayan took a puff on his cigarette and flicked the butt into the lazily breaking waves.
Putra’s gaze followed the remains of the cigarette, but he forced himself not to comment. The last thing he needed was trouble with the village chief, so he just shrugged and shook his head as Wayan went snickering away.
“Don’t take it so hard,” Roro said, attempting to comfort him, his crooked teeth splitting his dark brown, thinly-bearded face in half. He put a hand on Putra’s shoulder and turned him in the direction of the village. The first row of houses was right behind a narrow gravel road that went along the beach and had several old bikes and scooters parked alongside it. To the far right, next to the only two-story building in Badjo Kima—a minimart—was a rusty Toyota pickup.
“Oh, Mego is here in the village?” Putra asked in surprise. The mechanic from Manado didn’t come to the village very often—pretty much only when enough money had been scraped together to pay him to repair the power lines, for example, or something more complicated like the bridge over the river.
“He has offered to take me to Manado tomorrow. I’ll ask him if he can take you, too. Then you can show that thing to a scrap dealer.” Roro gestured at the metal sphere in the boat. “If it’s good metal, it might bring a fair price.”
Putra gave his friend a doubtful look, lifting his hands defensively.
“At least he’ll give you a price. You can’t say the same about uncaught fish.”
“You’re right,” Putra sighed as he climbed into the boat to heave the sphere out. “Thanks, Roro, you’re a good friend.”
“So, see you tomorrow?”
“Yes, thanks again. What time?”
“Eight o’clock! Don’t be late!” The other fisherman waved and went off in the direction of the road.
Putra’s family house was in the third row, a little up the hill from where the first huge almond trees of the forest spread their branches out over the edges of the village. A few macaques hurried overhead from branch to branch, quarreling in bleating cries, as he struggled with the sphere. He imagined he made quite a comic figure, with a smallish sphere cradled in his hands and forcing him to stoop and hurry, his face growing red.
He paused briefly at his door and lowered his burden to the ground. The pitted brick structure had a plywood door he had made a few years ago that was now turning green. The sheet metal extended outward a little, far enough to bring the roof over the shallow groove that took the runoff from the monsoon rains down to the sea. It was currently the dry season, so the channel was filled with leaves and plastic trash rather than water. He would have to burn it early the next morning before going to Mego’s pickup.
“Indah, I’m home,” he called out, and he smiled exhaustedly as his wife came through the door. She was just tucking in the last corner of her headscarf lengthwise under her chin, her massive body emerging from the building, as Rudy and Binta sneaked past her and raced toward him.
“Ayah! Ayah!” they yelled in excitement and threw themselves at him, each hugging one of his thighs.
His little Binta leaned her head back and grinned up at him. “Did you bring us something?”
“Yes, a ball,” he said, with a mysterious expression. Binta’s eyes immediately went wide, and he also captured Rudy’s attention when he pointed to the metal sphere beside him. With the same speed they had rushed to greet him, his children now let go and crowded around the new object of interest.
“Oh, it’s heavy,” Rudy remarked as he unsuccessfully tried to lift the sphere with his slender arms.
“Yes, because it’s full of gold,” Putra said, looking up at his wife, who was gazing back with raised eyebrows and a serious expression.
“Fish?” She silently mouthed the word. He almost imperceptibly shook his head as he suddenly remembered that, in all the excitement, he had left the two fish in the bottom of the boat.
Her gaze stayed on him a moment before she disappointedly turned away and disappeared into the hut. He knew she regretted marrying the village jinx, and she had for some time. This broke his heart, but there was nothing he could do about it. Sometimes he even believed that Allah had cursed him, but the imam always said that to turn away from hope was to turn away from Allah, and that he would never do.
“The sphere is worth something,” he said, only realizing he had said the words out loud when Binta gave him a quizzical look and clasped his hand in her small fingers.
“Really, Father?” she asked, a happy expression spreading over her face.
“Yes, really,” he promised, very much hoping that he hadn’t just lied to his daughter.



Chapter 2: Montgomery
January 10, 2035 - Washington, D.C.
Dr. Montgomery Reed left the Madison Washington Hotel lobby and turned up his coat collar with a shiver when the icy January wind whistled around his neck. He hated the cold of the capital city and its gray skies, and he hated the mix of criminal energy and political establishment that emanated from every concrete façade here. His heart belonged to his home state of Texas—where people might not be as open-minded as in other places, but at least it was hot and sunny, and it had some character.
His right hand was busy keeping his collar turned up, so he tried to use his left one to clumsily hail a cab. He had to hug his briefcase at the same time, and he almost fumbled it in the process.
One of the city’s fleet of GMC limousines pulled up, and he reluctantly let go of his collar and pulled open the rear door, just as his smartphone started to ring.
“Great,” he muttered as he tossed the briefcase inside and clambered in. He swiped the green accept-call symbol as he ducked—not quite low enough—and banged his head on the door frame.
“Hello?”
“Hello. Where to?” asked the taxi driver as his ex-wife started to talk on the other end of the line.
“Monty, we have to talk about Liza—”
“Not you!” he said exasperatedly as he rubbed his injured forehead. He was going to have an ugly bump.
“What? Yes, Liza caught measles in school and—”
“I wasn’t talking to you. I was talking to the taxi driver.” Montgomery nodded to the taxi driver. “I have to get to the University, the Department of Science and Technology.”
“That can wait. Our daughter has—”
“I wasn’t talking to you. I was talking to the taxi driver,” he sighed.
“Monty!” His ex-wife’s voice rose an octave. “Our daughter—”
“—caught the measles, yes.”
“She can’t go to school, and I have to get to work. You know how important that is to our finances?”
“Yes, but you fought for sole custody, and now you’re angry that you have sole custody,” he replied, further exasperated, as he kept glancing at the rearview mirror, aware of the driver doing his best to look as if he was not listening.
“How dare you say something like—”
“How about you ask your new friend Peter if he can help? Right now I have the most important meeting of my career. I had measles when I was a kid, and I’m still here. I’m happy to pick her up afterward and look after her, because it doesn’t sound like you will be able to, even though you have sole custody,” he barked at her and hung up.
Montgomery missed his little Tullaby very much, and the idea that she was in bed with measles made his heart ache. But he had to be there for this meeting. Otherwise his institute would be left high and dry over the coming few years, which would mean he would have to go back to teaching.
“Women, huh?” the taxi driver said, but Montgomery only nodded politely in reply and gazed out the window. He had no interest in going over his problems with a stranger, and never felt the slightest desire to share his problems with anyone. Luckily, the man took the hint and let it go. So he gave his full attention to gazing out the window, allowing the concrete buildings and terraced houses that drifted past to numb his senses, until everything became parallel stripes of blurry shapes and lines to him.
The Department of Science and Technology was located a little outside the main campus on Pennsylvania Avenue, near Ford Circle Park, within an eight-floor, ugly concrete building from the 1970s. The gray façade was blotchy with damp patches left by all the rain they’d had over the past few weeks, which felt to him like an omen—and not a good one.
The taxi pulled up at the main entrance, where a few students were smoking outside, and he gave the driver $5.00 plus the $30.00 displayed on the meter and climbed back out into the cold.
“Good luck with your meeting, mister,” the taxi driver called after him before the slamming door muted the last few syllables. Montgomery straightened his shoulders and strode across the weed-framed concrete paving, past the students, and through the glass doors.
The reception area was crowded with dozens of students and professors, all chatting, so he had to clasp his briefcase to his chest and force his way through the press of people.
“Excuse me. I have to get through, thanks.”
He reached the door to his small department’s auditorium, only to find two large men standing there in black suits and sporting earpieces. Bodyguards. So the undersecretary was already here! He cursed and glanced at his wrist, fighting to suppress a howl that was already battling its way up his windpipe to escape. He was late, only ten minutes, but he was late.
“Ah, hello! Doctor Montgomery Reed, the undersecretary is waiting for me,” he said, introducing himself to the two gorillas. He held out for inspection the pass he had received from the Secret Service a week after being interviewed by them.
“The meeting has already begun, Doc,” one of the men said, after taking his pass and briefly glancing at it, while the other man patted him down for weapons, then waved him through.
“Thanks,” he said curtly, opened the wooden door, and was slipping through when something abruptly stopped him. He noticed that the shoulder strap of his briefcase had caught on the doorknob. He exasperatedly shook it free and finally managed to enter the room.
It was an auditorium with space for perhaps 200 people. There was only a single long table on the stage with a dozen people sitting around it. One was Undersecretary of Defense Timothy Green, a tall, middle-aged man with graying temples and the penetrating gaze of a former FBI attorney. The rest of those present were doctors and professors from across the country, who had all more or less made themselves presentable, and were all now staring at him, the latecomer.
“Sorry I’m late, Mr. Undersecretary,” Montgomery said contritely, as he went past the empty row of seats to the only free chair, right next to the politician. “There was a jam on the interstate and—”
“Okay, Doctor... Reed, right?” Green smiled noncommittally, then gestured to the empty chair.
Montgomery nodded to everyone and tried to avoid the glares that came with being forced to beg for public funds. “Yes, Mr. Undersecretary.”
“Please,” Green made a dismissive gesture. “You don’t need to keep using my title. We’re not British.”
Restrained laughter spread around the table, more from tension than because what he had said was funny.
“Thanks, Sir.”
“You’re from LIGO, right?” The undersecretary folded his hands over a substantial stack of documents and gazed at him with interest. “What does that stand for again?”
“Laser Interferometer Gravitational-Wave Observatory,” he quickly explained, but stopped as he saw the laughter in the politician’s eyes. He was obviously just making fun of him. His hope fading, he decided to go on the offensive. “Sir, I know it must all sound awkward and theoretical, but additional financing for both LIGO observatories has many advantages.”
“Okay, Doctor, I didn’t want to make you angry. I still have,” Green glanced at his watch, “twenty minutes. Your peers are suggesting that the research money should go to various stem cell projects, and they obviously don’t know what the little red elephant on my pin means. The last twenty minutes are all yours.”
Muttering broke out around the table. Montgomery gulped, half in surprise and half prompted by the wave of antagonism that broke over him from the left.
“Thank you, Sir. Thank you very much!”
“I have a question before you begin. You measured the first gravitational waves in 2014. What good has that actually done us? Excuse me, but I haven’t noticed any great revolution in science or in public life.”
“It was 2015, Sir,” he reflexively corrected the politician, and then swiftly continued talking in the hopes that the undersecretary wouldn’t notice or take offense, “and that is a good and sensible question. The direct evidence of gravitational waves is not only another confirmation of Einstein’s theory of relativity, but it has also given us a new insight into the universe. You can compare it to Galileo’s invention of the telescope in the early seventeen hundreds.
“Before 2015, we observed the universe using infrared, microwaves, radio, and ultraviolet, which only revealed a tiny section. We could only ever see anything indirectly, as a simulation, you could say. You have to understand that the telescope revolutionized our view of the cosmos because we could show that the Earth was not the center of the universe, and demystify the true nature of the stars and galaxies, allowing us to take the step from a religious understanding of the world to the modern scientific method.
“Since then we have kept developing the telescope and can now see all kinds of electromagnetic radiation. We have put together our picture of the universe using all this data.”
Green looked at his watch, and Montgomery nodded eagerly.
“Okay. So, gravitational waves have fundamentally changed this view of the universe, because we can see beyond electromagnetic radiation. The part of the map that was black can now be discovered, you could say. Gravitational waves do not move through space the same way light or bodies do, for example. Instead, it is a part of space itself that the waves move through.
“This is important for the observation of all massive objects in our neighborhood, just to give one example. It is difficult to use electromagnetic radiation to work out the composition of a planet or planetoid because it is radiated and absorbed by normal matter. But gravitational waves are hardly influenced by them. They simply spread out through space as waves and carry the information about objects and events that caused them.”
“Like a tsunami?”
“Yes, something like that,” Montgomery nodded, although he hated that kind of comparison. Why couldn’t people just use the names of things? Why did they keep looking for ever more clumsy metaphors?
“That sounds like science fiction, Doctor, but what do you want me to tell the secretary that is going to persuade him to hand over hundreds of millions of dollars for your project? What does the U.S. taxpayer get out of this?” Green asked.
Can we use it to make weapons? Will it be the new Google? How can we use it to gain an advantage over other nations? How will it increase our economy? Montgomery thought to himself. He allowed his mind to follow the same lines as the man he was talking to and managed to suppress a tortured smile. It would kill him to have to tell his students that they would have to look for a new project.
“Look at it this way,” he said with a deep sigh as he tried a new approach. “We can use gravitational-wave observations to investigate the fundamental nature of space-time, and to compare the results with existing physics. These detectors are throwing open an entirely new window on the universe, with a potential cornucopia of possibilities and discoveries.
“Think about quantum mechanics. Thanks to Heisenberg, Pauli, Dirac, and quantum mechanics, an entire chain of theories and observations came into being that revolutionized technology. Today more than half of the world’s economy is based in one way or another on the discoveries of quantum mechanics. Including all of medical scanning, monitor screens, mobile telephones... The list is endless. Maybe gravitational-wave observations will also allow us to see and understand things entirely anew, things we lacked the tools to see before.”
Montgomery was scrutinizing the face of the now-tired undersecretary, and could see him slipping away, so he bit his tongue. He didn’t have many more aces up his sleeve, and the game was almost over. The way Green was looking at him, it was a wonder that he wasn’t outright yawning.
“Take CERN as an example. It has swallowed up billions and billions, and using the Large Hadron Collider to look for fundamental particles doesn’t sound like it’s going to have much in the way of practical applications for the economy, right?”
Montgomery attempted a polite giggle, but abandoned it almost immediately as he glanced at the grim faces around him. “Well, they invented the internet, pretty much as a side project, and touch displays, just to mention two.”
“That’s impressive,” Green admitted, nodding pensively.
Montgomery felt a glimmer of hope and started nervously waggling his right foot.
“Yes, Sir, if we use the LIGO—”
“Jog my memory, Doctor,” the undersecretary interrupted as he leaned a little closer. With his slack jowls, to Montgomery he looked a little like an owl peering at him from his perch on the stack of documents. “Where is CERN located?”
Montgomery gazed at the man in front of him in confusion, searching the politician’s face for some sign that this was a joke, but didn’t find any. “Erm, in Europe.”
“Right,” Greene said, and nodded as if having a confusing mystery cleared up for him. “Now tell me, Doctor, who today is making the most money from the internet and touch displays?”
“Well, we probably make the most from the internet, if you think about our big players in data and the South Koreans are famous for their touch display technol...” Montgomery’s words trailed off and his face darkened as he saw the wolfish grin spread across the face of the second most powerful man in the Department of Defense. He suddenly felt stupid for so easily being caught out by this empty suit, and that was what he was. The hate-filled glares from his peers from various universities and research institutes left no doubt about that.
“Okay, so now that that’s cleared up.” Green gathered his papers together, closed his file, and put a small tablet on top of the pile. He stood up, along with the others around the table, and Montgomery hurriedly did the same after a moment of being frozen in place.
“Thank you all for your suggestions, ladies and gentlemen. I will talk with the secretary and give him my recommendations. Now, if you would excuse me, I have another appointment to get to.” Green nodded and left with bodyguards in tow. Montgomery hadn’t even noticed them lurking in the shadows near the curtains.
The others gradually left the room as students came in to clear the table of the glasses and water pitchers, like ants returning the room to its normal state.
“I’m sorry, Monty,” he heard somebody say some time later. He raised his face from his hands and hesitantly looked up to see Melissa Goldstein, a tenured experimental physicist at MIT who was gazing sympathetically at him. She was tall, taller than himself, and her curly mane of black hair made her appear taller still, which he always found intimidating. But at the same time, he appreciated that she was very friendly and discreet, even if her straightforward manner was sometimes annoying.
“Oh, Melissa,” he said with a tortured smile. “I didn’t recognize you, sorry.”
“I was sitting to your left, behind the guy from Stanford.”
“Oh, it’s easy to disappear behind him if you don’t puff yourself up.”
“Yes, but even if he lost weight, there would still be his huge ego to get around.” She winked and casually sat down on the edge of the table. “It’s shitty dealing with these politician assholes, right?”
Her words made Monty glance around as if he’d been hit by lightning, but none of the students seemed to have heard her. They simply continued clearing the table and taking away the last of the chairs.
“Erm, yes.”
“What did you even have planned for the LIGO.”
“I wanted to upgrade the interferometer, to get over one thousand five hundred watts out of our laser,” he frankly explained. Now that his project was dead, there was no point in keeping any secrets. Who could blame him for throwing his weapons down after such a defeat? “We’ve been using the same hardware for twenty years, and we urgently need to increase the sensitivity of the system.”
“Didn’t you lengthen the arms in Hanford recently?” Melissa asked, a little surprised.
“No, the funding fell through on that, too.” He shook his head in disappointment and sighed. “We’ve been running in place for twenty years. First came the Nobel prize, but now all we get is an exhausted smile because there isn’t an immediate new economic application.”
“There used to be some vision, but now all people have in their eyes is dollar signs,” she agreed, rubbing invisible coins together between thumb and index finger.
“I have to go back to Hanford and tell my students that the project is dead.”
“I guess that means back to teaching for you?”
“Right.” He nodded in frustration and suddenly stood up. “And, my daughter has caught the measles, so if I haven’t slit my throat with a paper cut from the giant stack of research objectives by tonight, I’ll have to take care of a kid with a fever.”
“But you’re researching humanity’s future. Your daughter is part of that, after all,” Melissa countered, with a wide grin, no trace of malice in what she said.
“That’s true.” Monty smiled widely as he thought about his little Tullaby, with her deep dimples and chubby cheeks. Maybe this was all good for something. Perhaps it would be good if his ambitious research plans were pulled back a little so he didn’t miss his kid’s entire childhood. There was a reason that in recent years he had often struggled with himself and reproached himself over losing custody to Erica, and along with it, his daughter. He had always been married to physics, and that had cost him his marriage and his daughter, which hurt more than he liked to admit.
“Okay, Melissa. It was nice to see you!”
“Same here, Monty. Stay strong.”
He gave her a last nod and went to the exit, where he lowered his head and forced his way through the press of students. He made it outside and immediately felt cold again as he called a taxi via the Yellow app.
While he waited in the cold of the first day of January, he started to think about what his students would say. They were all in Hanford, waiting anxiously to hear from him, and they had almost certainly bought some champagne to celebrate the good news. How was he going to tell them?
The project was dead—it hadn’t been given the coup de grâce. But without more research funds, it would slowly expire like a mortally wounded animal, and all his plans and the high hopes he’d had for them over the last ten years along with it.
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