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The Comet


OCTOBER 18, 2032, CAMBRIDGE, SMITHSONIAN ASTROPHYSICAL OBSERVATORY



Rachel wasn't normally someone who felt sorry for herself. Except today. Rain hammered on the taxi as if someone were dumping a container full of gravel on top of it. Since yesterday evening, a broad band of clouds had been passing through, bringing heavy rain and causing flooded underpasses around Boston, and high water levels in the Charles River.

And even though Rachel didn't believe in something as irrational as fate, the smoke coming from the engine compartment of her '93 Ford Taurus seemed to be the result of some kind of divine intervention. Maybe after thirty-nine years, the car was simply worn out, and the acrid smoke was its way of raising the white flag.

As the taxi turned into the parking lot of the Smithsonian Astrophysical Institute, Rachel wondered why her car hadn't broken down on any other day. Not a single raindrop had fallen from the sky in the last two weeks.

The taxi driver drove around the small island of the traffic circle at the main entrance and stopped at the stairs of Building D. Rachel noticed that the driver, a woman with short gray hair, was at least twenty years older than she was. Would she still be working at that age? With a sigh, Rachel fumbled for her cell phone, paid for the taxi ride, and lamented not having an umbrella with her.

With her backpack in hand, she got out and hurried up the steps to the entrance. She hadn't even closed the door behind her when the taxi drove off. Rachel felt a few drops of rain trickling down from her scalp. They found their way over her temple, cheekbone, and the tip of her nose, giving her unpleasant goose bumps. The light blue of her jeans had turned dark, her gray cloth coat was heavy with moisture, and the climate inside her sneakers was like that of the tropics. How was Rachel supposed to get through the day in this state?

“Oh, has the director finally landed?” she heard.

It was Jonathan. With his usual exaggerated cheerfulness, he stood in front of her, a notebook in hand, and looked her over.

“Oh,” he said. “I guess your vacation wasn't so great, huh?”

“Good morning.” Rachel brushed wet strands of hair from her face and sniffed. “No, the vacation was fine. It's just the first day back at work. Sometimes things don't go smoothly.”

“Tell me more when you get a chance. Susan has been looking for you for almost an hour.”

“Yes, I know. I messaged her that I...”

Rachel took her cell phone out of her coat pocket. The display was wet and smudged, and she could just make out that it was almost ten o'clock.

She said, “I’ll chat when I get a chance, Jonathan. I have to go now.”

“Sure. See you later.”

The way to her department led through a veritable maze of corridors. If the weather hadn't been so lousy, Rachel would have walked around the outside of the complex and used the other entrance opposite the sports field. From Building D, Rachel walked through Building C to Building B.

From the outside, the structure from the early 1960s didn't look like much, but the rooms here were much better laid out than in D and C, which were both a few years older. No sooner had she arrived on the first floor than Susan rushed up to her.

“I know what you want to say,” Rachel interrupted her. “But now is a really bad time. It usually takes me fifteen minutes to get here from Medford. But the last hour has been a crazy odyssey in the rain, and if you don't mind, I'd like to settle in first.”

Susan ignored her request. “Don't you read your email?”

“Not when I’m on vacation.”

“You should have. Then you wouldn't be so...”

“Clueless?” Rachel finished. “It was definitely a nice two weeks, Susan. Snuggled up on the sofa with a few good books and plenty of tea and chocolate.”

Susan crossed her arms in front of her chest. Damn it, Rachel hated it when her assistant had that contrite look on her face. It meant trouble.

Rachel asked, “Why should I read email on vacation when I have a substitute? You know, I don't take time off for nothing. If you had my workload...”

“It's fine.” Susan exhaled, her natural red bob swinging moodily from side to side. In fact, she looked even more exhausted than Rachel. Susan gave a quick shake of her head, turned around, and strode down the corridor. Rachel had no choice but to follow her if she wanted to find out what was going on.

Without turning around, Susan said, “It's about the open observation slot.”

“Don't tell me you haven't filled it!”

“We have, very spontaneously. But the project is a bit strange. The guy who's supervising it has been sitting in your office for the last forty-five minutes.”

They passed the break area with the water dispenser and the vending machine. The two new doctoral students—Rachel was always forgetting their names—were lounging on the sofa with their laptops and interrupted their animated conversation to greet them politely.

“Why are they sending someone here especially for this project?” Rachel asked.

“I left the project description on your desk.”

They stopped in front of the door to her office. Susan put a hand on Rachel's shoulder. “You look like Snow White just out of the shower.”

“Well, if that isn't a compliment...” Rachel said, smiling. “I'll take a look at it. Give me an hour, and I'll be up to date.”

“I'll give you half an hour. Our status meeting, you know.”

“Sure.”
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When Rachel entered the office, she was overcome by a feeling she had experienced during her studies. Back then, she had studied less than she should have for the exam in “Fundamentals of Astrophysics,” so she had no choice but to improvise the project presentation. It was called “PowerPoint Karaoke.”

A man was waiting in the office. With his hands folded and his back to her, he sat in the chair in front of Rachel's ebony desk. He turned to face her, and his dark, clean-shaven face wore an expectant expression.

“Sorry I'm late.”

“That's all right,” said the man. “I heard you had car troubles.”

“And a shower.” Rachel took off her coat and hung it on the hook by the door. “Dr. Rachel Adams. I'm the director of the CXC.”

The man stood up. He must be much younger than his clothes made him appear, probably only in his early forties. He was wearing brown corduroy pants, a light blue shirt, and a gray tweed jacket.

“Dr. Shawn Whitfield,” the man introduced himself. “Astrophysics at Indiana University in Bloomington.”

“That’s a long trip,” Rachel noted.

She shook Whitfield's hand, then woke the computer from sleep mode by nudging the mouse. Strangely, the pile of papers, reference books, and printouts on the desk had not disappeared during her vacation. She feverishly searched the top layers for the current project description.

“You managed to get one of the coveted slots at Chandra, congratulations,” Rachel said, trying to buy some time.

Whitfield sat back down, and when Rachel looked up briefly, she saw a broad grin on his face.

“Yes, it's really exciting,” he said. “I'm so grateful that it's working out. And then fifty kiloseconds for the observation!”

Rachel found a stack of stapled papers. If Susan hadn't adorned the bright yellow note with one of her typical smileys and written “MEGA IMPORTANT!” on it in her heavily slanted left-handed handwriting, Rachel would have definitely overlooked the project description. She fished the document out of the stack, knowing that it was now time for PowerPoint karaoke.

“So your project deals with a specific analysis in the X-ray spectrum,” she began. “As far as I can tell, the phenomenon is limited to a fixed location.”

“Yes, exactly,” Whitfield responded to her improvisation. “Basically, it's about an anomaly that three teenagers from the neighboring county found in two-year-old Chandra data. They asked our department for advice. Since we only have a twelve-inch optical lens telescope at our in-house observatory, we applied for a slot at Chandra.”

“And to what circumstance do we owe the fact that you are accompanying the observation on site, Dr. Whitfield?”

Shawn Whitfield smiled sheepishly and wrung his hands in his lap. “Well, how often do you get the chance to see the venerable halls of the Chandra X-Ray Center?”

“I have to agree with you there,” said Rachel. “And I assume you're the scientific director of the astrophysics department in Bloomington?”

“Oh, no. I'm a postdoc and my primary focus is asteroid research. The kids from Salem initially thought the object might be a previously undiscovered comet. But I quickly made it clear to them that it must be something else.”

Rachel furrowed her brow. “You know that comets can be detected with X-rays. When solar wind particles collide with the dust and gas of the comet's coma, a charge exchange occurs that generates X-rays.”

“I'm aware of that, Dr. Adams,” Whitfield said. “The documents refer to two images. The position of the object in each image is different. But for a comet, it's moving too slowly.”

“Are you sure?”

“No, which is why I'm glad we have the opportunity to investigate this phenomenon more closely.”

Shawn Whitfield's eyes lit up. Rachel sat down. She sighed inwardly, because this project didn't sound like it was going to make for a particularly exciting week.

Students who claimed to have found an anomaly in X-ray data...

She leafed through the pages and pretended to refresh her memory. At the same time, she tried to pick up as much information as possible. The attached black-and-white printouts of the digital X-ray images showed a section of starry sky. A circle had been drawn around a small bright spot using a graphics program, and next to it was written in Comic Sans:

Not a comet!!! Deep space anomaly???

Rachel put the document aside and looked at Shawn Whitfield. She felt a little sorry for him. The man must have traveled to Cambridge with high expectations, only to find the director of the Chandra Observatory completely soaked and suffering from a mixture of aimlessness and post-vacation blues. On top of that, the weather outside couldn't have been more miserable. However, none of this seemed to dampen Whitfield's enthusiasm in the slightest.

Slowly, Rachel's agitation about the bad start faded into the background. She felt herself gradually calming down and her structured side gaining the upper hand.

“All right, Dr. Whitfield,” Rachel said. “If you don't mind, we can skip the formalities. I'm Rachel.”

The corners of the astrophysicist's mouth twitched nervously upward. “Call me Shawn... Just Shawn.”

“Okay, Shawn. The schedule for your project is as follows: Today we'll finish up an observation from last week, configure Chandra, and starting tomorrow we'll run the first ten kilo-seconds. That doesn't sound like much at first. But as you'll see, that's almost three hours of observation time. If you like, we can talk briefly at lunchtime, and I can take you over to the control room tomorrow.”

“Awesome!” Shawn was excited. “Your assistant, I mean, Dr. Reilly, already hinted that this might be possible. So sure, I'd love to! Man, that means I'll get to see Chandra's control room. That's super cool!”
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Shortly before half past ten, Shawn Whitfield had left the office again and Rachel was standing at the coffee machine, with boiling water flowing into her cup. The scent of bergamot made Rachel look forward to her Earl Grey.

“You're reasonably dry again.” Susan was standing behind her, an empty cup in her hand. “Need to recharge. My caffeine levels have reached alarming proportions.”

Only now did Rachel notice the deep circles under Susan's eyes. The machine gurgled, and Rachel took the cup from the small tray.

“You look a little worn out, if I may say so.”

Susan passed her cup close to Rachel and set it under the machine. She energetically selected a large cup of coffee, whereupon the rattling of the grinder drowned out all other sounds.

“Oh,” said Susan. “It's just because of Chris... He moved out on Saturday. And I haven’t decided yet whether that's good or bad.”

The grinder stopped and the pump pushed freshly brewed coffee through the outlet nozzle. Rachel placed her ice-cold hand on her cup. It felt like touching a hot stove. “Take it from a woman who got divorced fifteen years ago: everything will be fine.”

Susan didn't seem convinced. “Really? I mean, you were in your late thirties when you and Sebastian split up. I'll be forty-seven in November.”

“It was hard for me at first,” Rachel admitted. “After all, a part of me was missing. But eventually I learned to deal with it.”

“You mean throwing yourself into work.”

Rachel had to smile; Susan seemed to have something like X-ray vision. She made things visible that Rachel sometimes couldn't see herself. Or did she just not want to see them?

Susan's coffee was ready. With her steaming cup in hand, she said, “Let's go. Off to the status meeting. How was your visitor, by the way?”

“Oh, not your type. Too young.” Susan rolled her eyes. “No, he's an astrophysicist from Bloomington, Indiana. I think he's okay. I just hope the project isn't as boring as it sounds.”

“Investigating a request from students to find out if there's a comet flying around somewhere?” Susan asked. “I skimmed through the material. It might actually be more exciting than it sounds. Who knows? Maybe you'll make a groundbreaking discovery after all.”

Susan giggled, and Rachel was glad to have her as an assistant. However, Rachel didn't believe her assumption would prove correct. She had been working here far too long for that.
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Casio


MAY 17, 1978, SOLAR SYSTEM



The sound was like the crunch of metal bones rubbing against each other. Richard felt a shiver run down his spine. He immediately pulled the red lever for the emergency shutdown. The one that, in countless hours of training, he had always been told never to activate under any circumstances.

The cabin went dark. A deep blackness filled the ship, the likes of which Richard had never experienced before. Added to this was absolute silence. He hadn't known that the emergency shutdown also controlled the life support system. But they wouldn't suffocate that quickly. The five-by-seven-meter cylinder of the cabin contained enough air for the three of them.

George, the co-pilot and ship's doctor, cleared his throat. Richard couldn't even remember what throat-clearing sounded like. In the roar of the ship's systems, such a delicate sound was lost like a herring among sharks.

“Hopefully the systems will come back up,” said Juan. He was the ship's engineer. Richard would have liked a more optimistic assessment from him.

“Was it wrong to activate the emergency shutdown...?” Richard listened intently in the darkness. Something hissed somewhere. Perhaps it wasn't a good idea for the entire Urania to drift through space without power any longer.

“No, I would have done the same thing,” said Juan. “That noise didn't sound good at all. You probably prevented irreparable damage. A piston seizure.”

George cleared his throat again. “If you want my opinion, the sound didn’t sit well with me either.” Something lit up on his wrist.

Richard was almost blinded. “What…?”

“My Casio.” George pulled his sleeve back over the watch. The red LEDs had burned into Richard's retinas and took a while to disappear completely.

“Restart checklist?” he asked.

There was a rustling sound. “I've got it,” said Juan. There was a crack, and a soft green light activated above his lap. A chemical emergency light; you had to bend it in the middle to activate it. Richard reached into the pocket of his seat and found one there too. It felt satisfying to bend it and make it glow with a soft crack. His was blue. The atmospheric light changed the mood in the cabin in a strange way. They had light again. All was not lost. The NASA psychologists had probably thought of that.

“Here.” Juan handed him a copy of the checklist.

“Emergency checklist, part 1. Pilot: Richard Kendall. Engineer: Juan Diaz. Exact onboard time unknown. Start of checklist approximately three minutes after emergency shutdown by captain.”

Richard nodded. The voice recorder was probably also out of power, but it was still important to follow protocol. The three minutes seemed too short to him, but of the three of them, Juan had the best sense of time.

“Health status,” said Juan. He wasn't referring to the crew, but to the spacecraft.

“No obvious damage,” said Richard. “Cabin intact. I hear a faint hissing sound.”

“Check. I hear the hissing too.” Juan paused, and they all listened to the sound. It sounded like a bottle of sparkling water had been half opened.

“The checklist doesn't mention anything about this,” said Juan. “So let's move on. Turn on the emergency generator.”

“Turning on emergency generator,” Richard repeated. He raised the light stick above his head.

Hundreds of buttons were visible on the panels in front of and above him. He would never have to press most of them, and for many he would need instructions to figure out their function. The switch for the emergency power, however, was a familiar object. He would be able to find it with his eyes closed and half dead.

He pressed the button until it clicked into place. There was a soft humming sound. Shortly thereafter, the lights on the ceiling and walls came back on. Richard squinted until his eyes adjusted.

“The comfortable part is officially over,” said George. “Are you all right? I'd like to do a health check when I get the chance.”

Their launch suits automatically transmitted such data to the flight computer, but they had only worn those during takeoff. In a few months, when they arrived on Mars, they would put the suits on again. Until then, George would have to make do with his equipment.

“Not now, George. We're in the middle of the checklist.”

“Sure, Rick. I just wanted to check in.”

“Carbon dioxide scrubbers,” Juan said, naming the next item on the checklist.

“They've turned back on. Capacity eighty-three percent.”

They had to refill the scrubbers from time to time, or they would no longer be able to remove the carbon dioxide from the air they breathed.

“Ventilator?”

Richard pressed the corresponding button. Another familiar object. He felt a breeze and only then noticed how damp his forehead was. He had thought he was pretty calm so far, but apparently he had just been good at suppressing his fear.

He didn't even want to start thinking about the countless cubic kilometers of vacuum out there. One hit from a fingernail-sized asteroid and they were dead.

“Ventilator?” Juan repeated.

“Ventilator check.”

“Check.”
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They slowly worked their way through the crucial items on the checklist. So far, the Urania-1 had been functioning flawlessly. But Richard had activated the emergency shutdown for a reason. No healthy engine made sounds like that.

“Boron rods,” said Juan.

The reactor had its own control panel, which was painted a striking red. But the buttons and switches were the same. They controlled motors in the reactor that performed the desired function.

Richard pressed the button labeled “boron rods.” The element boron was good at capturing neutrons. When it was introduced into the reactor, its output decreased, since the captured neutrons could no longer cause new chain reactions. During the emergency shutdown, all the boron rods had been pushed into the reactor at once in order to shut it down safely.

“Boron rods check. Temperature remaining at 2100 degrees.”

The reactor was still almost as hot as it had been during operation. That was to be expected, since they had also shut down the cooling system.

“Thanks, Richard. Reactor cooling.”

He pressed the next button. A gauge started moving. It measured how much ammonia was flowing through the cooling circuit.

“Reactor cooling check. Flow nominal.”

The cooling was less important than one might think. Normally, during operation, ice-cold reaction mass was continuously injected into the reactor, which acted as a coolant.

“Flow check,” said Juan. “We obviously haven't lost any reaction mass.”

“Did you suspect the tank?” They had already had to manually seal the tank in lunar orbit during an EVA.

“Yes.”

“But the noise...”

“I thought it was secondary.”

“All the better.”

“No, that's not good at all. But let's continue with the checklist.”

What had Juan meant by that? Richard brushed the thought aside. Concentrate!

“Beryllium rods,” said Juan.

Richard searched for the button. The reactor was not yet critical. The uranium-235 inside it emitted neutrons as it decayed, but most of them were too fast to trigger chain reactions. This was where beryllium came in, to slow down the neutrons.

There. Beryllium. How could he have overlooked that? The button responded readily to his finger. Richard checked the reactor gauges. Now the temperature should rise. Yes! The gauge began to move.

“Temperature rising,” Richard reported.

Without the reactor, they would be stranded out here. There was no checklist for the failure of the beryllium rods because it was not anticipated. Repairs inside the reactor were literally deadly.

“Beryllium moderation check,” Juan noted. He put a cross next to the entry. “That leaves only one item on the list. The reaction mass.”

“Understood, reaction mass.”

In order for the Urania-1 to accelerate, the reactor had to shoot something out of the nozzles at the rear. In chemical engines that burned methane or hydrogen, these were the combustion products. In a nuclear thermal propulsion system, this so-called reaction mass had to be brought along. They had loaded ammonia into huge tanks for this purpose. It wasn't quite as effective as hydrogen, but it was much easier to store. And besides one nitrogen atom, it also had three hydrogen atoms. The reactor heated the ammonia and blew it out of the rear of the rocket.

There was the button. Richard hesitated. Juan's warning echoed in his mind. The noise... Wasn't it...? Never mind. He had to try it. Richard pressed the button.

At least the noise didn't occur again. But the force that had been pushing them back into their seats was also gone. George had opened a can. The lid was floating above him. It should have moved toward the rear long ago. The reactor was working perfectly. But it was missing the reaction mass.

“Reaction mass no response,” said Richard, pressing the button again so that it popped back out.

“Reaction mass error,” confirmed Juan, writing a note on the checklist and leaning back. “It’s the turbo pump.”

“Is that a problem?” asked George.

“It depends on where exactly the problem is.”

“Do we have spare parts on board?”

“Yes, two complete turbo pumps.”

“Then I don't understand what the problem is.”

“Imagine if something got into the ventricle and damaged it.”

“Ah, you mean the conditions.”

“Yes, George. The turbo pump is quite heavy and sturdy. It has to transport large quantities of an aggressive substance into the reactor. If it breaks down, there's a reason, and the consequences are unpredictable. The rotors could have damaged something else. A simple replacement won't do the trick. We may have to transplant not only the heart, but also the lungs.”

“But you can do it.”

“I have to. We have to.”
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Chandra


OCTOBER 19, 2032, SAUGUS, GREATER BOSTON AREA



The sun shone as if nothing had happened. The asphalt was still jet black from the rain, and where the autumn sun had been warming the streets for two hours, it lingered only in the cracks. The deciduous trees in the extensive mixed forests of the Greater Boston Area wore their fiery autumn colors. The capricious wind would gradually thin them out until, when Halloween came in two weeks, only the forlorn wooden skeletons would remain.

The warm guitar sound of Pearl Jam's “Yellow Ledbetter” blared from the speakers of her rental car as Rachel drove into the parking lot. The red Toyota Prius was a poor substitute for her beloved Ford Taurus, but it was better than nothing. Rachel checked the address Shawn Whitfield had sent her. The one-story wooden building with the crooked “Motel” sign on the roof did not appear to be a garage, as it had seemed at first glance.

She hadn't even come to a complete stop when Shawn Whitfield appeared from one of the closely spaced doors. With long strides and a backpack in his hand, the lanky astrophysicist trudged over and got into the passenger door.

“You’re right next to Highway 1,” Rachel noted.

“It's just as quiet as you'd expect. Well, at least it wasn't that expensive. Do you mind if we turn off the oldies radio?”

“That's Pearl Jam,” Rachel said.

“Pearl who?”

Rachel sighed. Was she really that old that she had to explain to Shawn who Pearl Jam were?
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“Do you know Bruce Springsteen? Bob Dylan? Or maybe AC/DC?” she asked.

“The names all ring a bell,” Shawn said, unimpressed. “I don't really listen to music. Do you have a PlayStation?”

Rachel rolled her eyes and steered the Toyota back onto the road heading north. From here to Burlington, where Chandra's control room was located, the fastest route was to take Highway 1 and then Interstate 95.

Twenty minutes later, Rachel pulled into the sparsely occupied parking lot in front of the nondescript building at 15 Wayside Road. In addition to the Observatory Control Center, or OCC for short, the austere corporate building housed a handful of software companies, an accounting firm, and a real estate agent.

“Wow,” said Shawn Whitfield. “Somehow I had imagined the legendary control center of the Chandra Observatory to be more majestic.”

“Wait till you get inside. Most people have completely different ideas about what we do.”

Rachel remembered well the first time she came here. It was 2019 when the OCC had been moved from Cambridge to Burlington. “For various reasons,” had been the official explanation at the time, but there had been only one reason. The rent in Cambridge was simply too high, so the control room had been set up a little further out in the Boston suburbs.

Rachel and Shawn reached the second floor via a glass staircase, and even before they got there, the astrophysicist expressed his enthusiasm by whistling through his teeth. In between, he kept saying things like “awesome” or “super cool.” Shawn Whitfield still seemed very much rooted in the university environment, as his demeanor and language proved. His enthusiasm reached a whole new level when they entered the control room.

Before them lay a large, windowless room. Dozens of computer workstations were arranged in three rows in a semicircle, facing the opposite wall. There, eight monitors were assembled into a large screen displaying current satellite data. On each side of the monitors were whiteboards with the day's to-do lists and remnants of past discussions.

“Here we are,” said Rachel. “I know it doesn't look quite like a Hollywood movie, but I think it's pretty close.”

“Absolutely!” Shawn agreed. “But where is everyone? I thought there were people working here.”

Rachel always enjoyed seeing people's reactions when they visited for the first time. But there was someone here. The two men and one woman at the computers waved cheerfully. Rachel motioned for Shawn to follow her.

“Everyone, this is Dr. Shawn Whitfield from Indiana University in Bloomington. He'll be supervising the next observation. Shawn, this is Chandra's current ‘crew.’”

“But... there are so few people,” Shawn stammered.

“If every seat here were occupied, it would mean we had a serious problem with Chandra,” Rachel explained. “For normal operations, a crew of three is absolutely sufficient.”

“There are even satellite programs where they control two dozen satellites with the same crew size!” exclaimed Dong-Woo, who was sitting at a table on the right.

“Shawn, this is Dong-Woo Park, our OC,” Rachel introduced the man.

“OC as in Operation Control?” Shawn asked.

“Exactly,” Rachel said. “The others are Farrah Afkari, Control Commander, and Daniel Connelly, Ground Operations Team.”

“Pleased to meet you,” Shawn said.

Rachel explained, “Chandra flies in a highly eccentric elliptical orbit, largely above the Earth's radiation belt.”

“I read about that,” Shawn said. “So the bremsstrahlung from particles in the solar wind and cosmic radiation can't affect the measurements.”

“Exactly. One orbit takes sixty-four hours and eighteen minutes, of which about fifty-five hours can be used for observation.”

Farrah Afkari stood up. She was a stocky woman in her thirties, and beneath her thick bangs was a mischievous smile.

“So you're the one making life difficult for us with these five short observation blocks,” she said.

Rachel saw that Shawn was unsettled by the control commander.

“Well...” he said. “We want to study the possible movement of the object over several days. That's what I requested and was approved.”

“It's okay,” Rachel said. “She doesn't mean it that way. The OCC always tries to run contiguous blocks for as long as possible. Especially with faint objects, where only a few photons per second arrive.”

“Realigning Chandra within the observation time can be quite time-consuming under certain circumstances,” Afkari added. “But I've looked at your stuff. The object doesn't seem to be that faint.”

“If it's a comet, I think it should be within our solar system. What speaks against that is its possibly very low speed.”

“I see,” said Afkari. “And now you want to know exactly what's flying around out there and how fast.”

Shawn Whitfield smiled sheepishly. Farrah Afkari clearly made him uncomfortable. Rachel offered the astrophysicist one of the empty seats, whereupon he plopped himself down loudly in the command manager's seat.

“How's it looking, Farrah?” Rachel asked. “Are we on schedule?”

“Absolutely!” Afkari put her hands on her hips and looked at the monitor wall. “The realignment took ninety-eight minutes. We now have the designated location in our sights. The first measurement has been running for about twenty minutes.”

Rachel followed Farrah's gaze to the monitors. The observation ID of the measurement was 23781. Under ‘Target’ was CXOU J071532.4+214718, Exposure: 10 ks. Looking at these values alone, a layman would not be able to draw any conclusions about the area Chandra was investigating. Rachel, however, knew that “CXOU” stood for “Chandra X-ray Observatory Unregistered,” meaning uncategorized objects. The coordinates following that indicated a point in the constellation Gemini.

The solar wind values looked almost perfect. Currently, the proton flux was a weak 29.6 keV, posing no danger to the sensitive CCDs. For X-ray astronomy, it was advantageous when the sun's radiation was low because it meant that the measurement was not unnecessarily interfered with.

The battery status was in the green at ninety-four percent, and the number 24 was displayed in the Scheduled Support list view. Rachel knew that this referred to the Deep Space Network station in Goldstone, California, to which Chandra was transmitting its data.

Rachel realized that everything was going according to plan and that there were certainly worse things than a smoothly functioning measurement. Sometimes low-stress projects had certain advantages.

Farrah Afkari turned around. She smiled, apparently also liking the idea of a low-stress project. She said, “If you like, Dr. Whitfield, I'd be happy to show you around. Chandra will do the work for you now.”

Rachel saw the sparkle in Shawn's eyes. For the astrophysicist, the whole opportunity must be as exciting as a child's first visit to an amusement park.

He said, “That would be super cool!”
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Faxes


MAY 18, 1978, EARTH



Damn, he had inserted the paper incorrectly. The fax machine emitted a screeching noise. At the same time, it folded the sheet where no fold was intended. Walter tried to pull it back out, but the black rubber rollers held his letter firmly in place. He pressed the red cancel button, but the machine didn't care. He had no choice but to unplug the phone cord.

“The trick is to align the sheet here at the edge.” Walter flinched. Professor Clark, who was responsible for the mission here at the MIT Space Research Center, was standing behind him. He leaned over the machine and turned a lever on the right, causing the rollers to release the paper.

“Let's see,” Clark said, pushing his glasses from his forehead to his nose. “Aha. Yes, you've summarized that nicely.”

The professor handed the sheet back to him. It contained the commands that Goddard was supposed to send to SAS 3 tomorrow. They had discussed the next observation targets that morning. Clark had been in Washington again to arrange funding for their research. Unfortunately, observing the sky in the X-ray spectrum required a lot of money, because this type of radiation did not penetrate the Earth's surface. So they had to launch the X-ray detector into space on a satellite.

“I hope the Goddard people do a better job this time,” Walter said. The problem was that there was no one available around the clock in Maryland, only here. As a result, they had already missed two or three eruptions that the British had picked up with Ariel-5.

“We have to work with what we’ve got,” Clark said. “You're on the night shift today?”

That was obvious. Otherwise Walter would hardly have been here at six in the evening.

“Yes, I prefer it that way. It means I can work on my master's degree on the side.”

How far he would get depended a little on the whims of SAS 3. If it sent data, he would have to take care of processing it.

“I can understand that,” Clark said. “I prefer to work at night, too.”

Walter smoothed out the crease, aligned the paper at the edge, and restarted the transmission. Shortly thereafter, the fax machine printed out a confirmation on the typical thermal paper.
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Globular clusters. Walter hated introductions. He wanted to write about central X-ray sources in globular clusters. But to do that, he first had to explain all their characteristics in detail, citing strictly scientific sources, of course. He typed a few words on the typewriter Margaret had lent him for the night, then leaned back again. The sentence he had started already sounded like something from a dime novel, not a scientific paper.

“You have to appeal to everyone, even readers without relevant training,” Clark had instructed. Surely that wasn't what he meant?

“Globular clusters are spherical clusters of stars.”

Cluster, man. Accumulation would be much better. But the stars didn't accumulate there by chance. Arrangement? That suggested an organizing hand, gravity of course. But that wasn’t how it worked. Globular clusters weren't designed. Structure! Yes, that was the best word. But it had nine letters, two more than cluster. Unfortunately, this machine didn't have a correction tape he could switch to. He pushed the carriage back far enough that the next keystroke would be on the C of clusters, pressed the correction paper onto the pad, and typed a C. The dark letter was painted over in white. He repeated this for the rest of the words. Then he overwrote everything with structures of stars.

Phew. Ten minutes for such a short sentence. He really hated introductions. Walter checked to see if the correction was legible. Yes, Janet would be able to type it up. Janet was a friend of his mother's who worked as a secretary.

The phone rang. Walter hesitated. If it was his mother, she would talk his ear off for half an hour. Who had given her this number? If only there was a technology that allowed you to see the caller's number!

Walter sighed. It could be Greenbelt, the Goddard Space Flight Center. It was Greenbelt.

“Hi, Jim here. Walter, is that you? SAS 3 has sent some data. I'd like to transfer it to you.”

“I'm ready.” Walter was excited. This was a nice change of pace, even if it meant he wouldn't get much work done.

“There's just one small problem—it’s three thousand kilobytes.”

That wasn't just one problem, it was two. The computer with the modem accepted SD disks, which in this case only held 592 kilobytes. And the brand-new 2400 baud modem would take around three hours to transfer the data.

“I can only process just under six hundred kilobytes in one go,” Walter explained.

“Okay, then I'll have to split up the TAR archive file. I'll create six parts, okay?”

That was five hundred kilobytes each. Good, then the evaluations would also fit on the respective disk.

“Thanks, Jim.”
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The modem beeped and screeched. Walter should have silenced it with an AT command before the transfer, but now it was too late. The advantage of the late hour was that the copper network was not busy. This allowed the new modem to operate at full speed. Walter felt like he was on the information superhighway. The term was often heard these days, but during the day, modem connections often seemed more like back roads to him.

He flipped through the astronomy magazines he had borrowed and stuck little colorful notes on all the articles about globular clusters. They were yellow if the topic was their formation, green if it was their radiation, blue if it was related to their distribution, and red for everything else. Most of the notes were red. These articles would not really help him with the introduction.

Silence fell. Goddard had ended the transmission. Walter closed the file on the diskette with a system command, removed it, and labeled it. Then he inserted a new diskette, made sure it was empty and freshly formatted, and waited for the new connection.

There! He opened the modem's data channel and redirected the incoming data to the diskette.

He could have continued working on his master's thesis. But he was curious. The group had suggested some interesting targets. What had SAS 3 found there? Walter went over to another terminal with a diskette drive. He logged in and transferred the measurement data to the screen.

At first glance, all he could see was green chaos. Walter had switched from character mode to graphics mode. The dots were arranged according to their celestial coordinates and glowed brighter the greater the intensity measured by the X-ray detector. However, it was not easy to interpret these images because the satellite rotated perpendicular to its observation plane. It was as if a person had an eye on top of their head and then rotated around its axis. Only what was directly in the line of sight was “sharp.” The area further out was comparatively blurred. However, since they knew how fast the satellite rotated, they could also use the values away from the axis.

In any case, Walter had seen enough pictures like this to be able to assess their quality. And it was great. His colleagues would be delighted. Their goal was to find visible stars that were also X-ray sources. That would allow them to observe these objects with other telescopes and find out more about them.

In twelve of the sixteen proposals submitted, this classification had apparently worked. In the remaining four images, Walter did not find the expected energy maxima. These objects apparently did not emit radiation in the X-ray range, which was certainly just as interesting. The colleagues had put the objects on the list because they were promising candidates. When a celestial object behaved differently than expected, it was always a pleasant surprise.

What was exciting, however, was that SAS 3 had delivered a seventeenth image. Walter called up the raw file, a sequence of hexadecimal values, at the beginning of which were the celestial coordinates of the object. If SAS 3 was to locate a specific object, the orientation of the satellite had to be changed using a remote-controlled gyroscope. It then slowly tilted in the new direction. Sometimes the detectors would accidentally come across an unknown source. Naturally, the scientists did not want to overlook such findings.

In practice, however, SAS 3 had never accidentally detected anything important or even new. Although the sky was full of X-ray sources, most of them were already known. Walter therefore did not have high hopes as he pored over the catalog compiled by the working group.

He didn't find an object with the coordinates of the new image. That was exciting. More interesting, at any rate, than the introduction to his master's thesis. Walter isolated the image from the rest of the pictures and transferred it to his private area on the server. He had spent the night working on it, and the coordinates had not been targeted at the request of his colleagues, so he had all the rights of a first discoverer.

The phone rang. This time he didn't think of his mother and answered it. It was Goddard.

“Um, you need to take care of the transfer.”

Walter listened. The modem was silent. Oops. He closed the file, inserted a new diskette, and reestablished the data connection.

“Sorry, Jim, I was so absorbed in my master's thesis that I...”

“This is the last section of the transfer,” Jim interrupted him. “I'm going home now.”

Walter counted the floppy disks. There were five in the stack. The last one was still in the drive, receiving images from space. It was impressive how technology had developed. Not so long ago, satellites had carried photographic plates into space, which then had to be evaluated in a lab after the return capsule landed. That had been before his time, but Clark still had a few original plates.

“Have a nice evening, and greetings to your wife,” Walter said.

“Thanks. Have fun with your master's thesis.”
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Stupid work. That could wait until later. Walter preferred to focus on the unknown object. To be on the safe side, he called it an artifact. That was what it was—created haphazardly while searching for an X-ray galaxy. The artifact was surprisingly well defined. Normally, the area that was not directly in the axis of rotation was smudged.

Whatever had created the artifact must be small and bright. Small but bright. Had he captured an X-ray burst? It was not yet entirely clear what kind of event it actually was. To find out exactly, one had to observe these objects in visible light. However, that was difficult if the bursts were not repeated.

Walter compared the coordinates of his artifact with the star charts they had collected. Nothing. A known supernova remnant was roughly in that direction. But since the artifact was very small, smaller than the detector's accuracy, there wasn't much leeway in the coordinates. The former supernova couldn't have changed position, not even by a few arc-minutes.

Hmm. Walter tried estimating the energy. Whatever the detector had picked up must have been incredibly intense. At least, if you assumed the typical distances they dealt with for X-ray objects: thousands to billions of light-years. It couldn't be within the solar system; no celestial body here could be an X-ray source.

It was a mystery. Walter had loved mysteries even as a child. He would figure it out, whatever it took.
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The Object


OCTOBER 19, 2032, MEDFORD



The two-story brick house on Blakely Road was actually too big for one person. Rachel had known that ever since she and Sebastian decided not to have children. But somehow she was attached to this house. It reminded her of her childhood. Rachel had spent her youth in a house that looked quite similar to this one. And that one had also felt much too big for her mother Shania and her.

The sun was low over the rooftops as Rachel watched the neighbor kids racing down the driveway on their bikes. They squealed so loudly and joyfully that it could be heard inside the house. Even over the relaxed guitar picking of R.E.M.'s “Daysleeper.” There was a beep and Rachel went into the kitchen, where she turned off the timer on her cell phone and took the tea bag out of her cup.

The smell of freshly brewed Assam tea wafted into her nose. With the hot cup in hand, she went back to the living room, where her current read was waiting on the small table next to her reading chair. Rachel was halfway through The Calculating Stars by Mary Robinette Kowal, and she wondered how likely it was that a scenario like the one in the book would occur. That a massive asteroid would suddenly render Earth uninhabitable and women would become the most important players in manned spaceflight.

Rachel paused in front of the armchair for a moment. Her gaze fell on the sideboard, where photos of a past that Rachel had never experienced were lined up in gold-colored brass frames. One showed her mother as a young woman. Next to her was a man whose eyes Rachel recognized as her own.

It was her father. After his time in the Army, he had worked for NASA until he tragically lost his life in 1978. Rachel's mother had never liked to talk about it, probably because she couldn't bring herself to confront Rachel with the enormity of her father's death while she was still in her mother's womb.

The early history of manned spaceflight, as described in the book on the table, was full of setbacks and thus also full of tragedies. And the victims were mostly the people in the front row. As was customary at the time, unlike The Calculating Stars, it was not a representative cross-section of US society, but exclusively white men.

Rachel's father had died during NASA training in the Atlantic when the successor to the Apollo capsule filled with water and sank. His grave was in Arlington National Cemetery near Washington, D.C.

The boisterous romping of the children in the street prevented Rachel from delving too deeply into an alternative past in which her father was still alive. She was analytical enough to know how useless it was to indulge in such thoughts. What would have become of Rachel if he hadn't died before she was born? What would he have passed on to her for her journey through life?

Oh, come on. Stop wallowing in self-pity!

Rachel set the picture face down on the dresser. She always did that when the past wouldn't let her go. It worked amazingly well. Rachel walked through the last rays of sunshine to the armchair, made herself comfortable, and immersed herself in a speculative past other than her own. One in which it wasn't only men who reaped the rewards of science.

OCTOBER 20, 2032. CAMBRIDGE, SMITHSONIAN ASTROPHYSICAL OBSERVATORY

Shawn Whitfield was in an excellent mood. With his hands folded as if in prayer, he sat in front of Rachel's desk and looked at her with eyes so bright it was as if he had just been awarded his doctorate. On this cool but sunny Wednesday, he wore a black T-shirt with a combative-looking Pikachu under his gray tweed jacket. It was faded and looked like a typical favorite shirt.

“Please tell me Chandra has discovered something!”

Rachel remained calm. On the one hand, after twenty-one years at the institute, she was no longer easily impressed to the point of getting excited about every discovery. On the other hand, she took a certain pleasure in keeping Shawn in suspense for a few more moments. Because, as Rachel had learned just half an hour ago, Chandra had indeed made a discovery.

The shadows of passing birds were visible on the now smaller pile of chaos on the table. It was a small flock of black-capped chickadees, as Rachel could easily tell from their characteristic chirping and the subsequent “dee-dee.” The chickadees loved the open terrain around the observatory, and occasionally—usually during mating season or just before winter—some of them strayed into the domes of the telescopes.

“We have the first two images,” Rachel announced. “And we were able to identify an object that has not been cataloged before.”

Shawn couldn't stay in his chair any longer. He jumped up, raised his fist like Superman, and cheered frenetically. “Awesome! That's so crazy! The kids in Salem are going to freak out! They've already bombarded me with what feels like a thousand suggestions for names for this phenomenon.”

Rachel couldn't help but share Shawn's excitement. His enthusiasm was as genuine as it was contagious. And even Rachel had to admit that what she was holding in her hands was more exciting than she had first thought.

Completely out of breath, Shawn sat back down, and Rachel laid the color prints side by side on the table. Shawn pounced on them like a hungry lion on its prey. He kept saying enthusiastically, “Wow!”

Rachel said, “These images are in color because...”

“I know! They're false-color images!” Shawn interrupted. “Because the original monochrome black-and-white images were colored for easier identification. The different shades represent the different temperatures of the objects and phenomena in them.”

“I see they teach you everything in Bloomington.” Rachel winked at Shawn. “These are the two images from the two ten-kilosecond slots on the same field so far. Observation ID 23781 from the day before yesterday and Observation ID 23792 from yesterday. As your boys in Salem suspected, the object is moving. You can clearly see it shifting across the CCDs.”

“How big is the area?”

“The sensors have a field of view of sixteen-by-sixteen arc-minutes, which is about one-thirtieth of the area of the full moon. It appears to be moving toward Earth. We estimate the current distance to be about two million kilometers.”

Shawn looked up. There was an undeniable wild gleam in his dark eyes.

“Not boys!” he said. “The kids are three girls from the astronomy class at Salem High School.”

“Interesting. I welcome that.”

Rachel reached for her cup. The golden afternoon sunlight made the silver Star Trek logo flash majestically. She took a sip, and Shawn nodded in agreement.

“What's interesting about this object is its speed,” Rachel continued. “It's moving relatively slowly.”

“Meaning?”

“Slower than a comet.”

“So less than twenty kilometers per second?” Shawn asked.

“One at most. So it seems to be just as you suspect.”

“Not a comet...” whispered the astrophysicist.

“Nope. The object is too slow and the X-ray signal is too strong for that. With a comet, we would only see a diffuse glow when protons from the solar wind hit the coma. In addition, the comet's coma would be relatively cold. That would make it even harder to see. At least with an observation time of only ten kiloseconds.”

Shawn picked up the printouts from the table and held them close to his face.

“But it doesn't seem to be something that's several million degrees hot. Or am I wrong?” he asked from behind the sheets of paper.

“Exactly. So it must be something that we can't identify precisely at this point.”

“Do you want to investigate it further?” Shawn asked.

“Not so fast!” Shawn's enthusiasm made Rachel smile. “I would wait for the next images so we can narrow it down further. Currently, we know that we have a definite object, possibly a gas cloud of unknown composition, moving at a slow speed. We'll find out exactly how slow. The fact that we can see the movement on the printout with the naked eye suggests a slower speed than that of asteroids or comets.”

Shawn lowered the printouts and looked at Rachel in surprise. Outside, the birds flew by, chirping angrily, and Rachel sank into her chair.

“What does that mean for the measurements?” Shawn wanted to know.

“Basically, it means that from now on, we need to examine the characteristics of the CX lines closely. Since we are excluding particularly hot and particularly cold objects, we have to examine the charge exchange lines to gain insight into the nature of the object.”

Shawn's face took on an irritated expression. “But you just said it's not a comet? With the CX lines, you're examining the interaction of solar wind and comet coma.”

“Not exclusively. This method can also be used to examine planetary exospheres, or other ‘cold’ objects.”

Shawn Whitfield didn't seem convinced. Rachel couldn't blame him. She herself didn't know what the object could be. One thing was certain: it was moving toward Earth. And slowly for a comet.

Shawn's eyes narrowed to slits. “I have to ask again. You don't think it's an asteroid or comet or anything like that, right?”

Rachel thought for a moment. “It may look that way at the moment, yes. But I've been working here for so long, I can promise you that we'll find a scientific explanation for your phenomenon. The girls from Salem won't get an X-Files plot from us, I can guarantee that.”
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“Rachel!”

It was Susan. Her assistant was seeing Rachel for the first time today. Where had she been all day? Had she been with the doctoral students again? Rachel knew she should be pushing both guys harder. They were just lounging around uselessly on the sofa, programming games and scrolling through the Stargate fan wiki.

“Everything okay?” Susan asked. “You seem a bit distant. What are you thinking about? Cosmic distraction?”

“Pizza and chocolate,” Rachel said quickly. “But the way you're staring at me, that's not going to happen anytime soon.”

Susan had caught her in the corridor to the library. A handful of colleagues passed by and greeted her quietly. Rachel's assistant stretched her full lips into a wide smile and held a color printout next to her round face. Rachel recognized the color distribution. It was the same as in the pictures she had presented to Shawn Whitfield earlier.

“You have a high-resolution image of the object, congratulations,” she noted.

“Only an extrapolated one for now. We'd need more time for a detailed real image. But the schedule doesn't allow for that in the next few weeks.”

“The way you say it, you think it's necessary.”

When Susan handed Rachel the printout, Rachel saw that it would definitely be necessary. What had been half a thumbnail in diameter in Shawn's pictures now took up the entire sheet. The edges of the cloud-like formation were outside the margins. Interestingly, in the center of the image—exactly in the middle—there was a tiny dark spot in the center of the pink cloud.

“What is that, Susan? A blind spot? A comet after all?”

“I'd say an alien!” whispered Susan.

Suddenly there was a loud noise in the hallway. Somewhere behind Rachel, someone was pushing a rattling trolley along. A door slammed, and two booming male voices greeted each other as warmly and loudly as one would normally only hear in a bar.

Susan poked the dark spot with her index finger. “The cloud has a diameter of about fifty thousand kilometers. I haven't been able to estimate the object in the center yet. But what's interesting is... it seems to be fueling the cloud.”

Rachel looked at the note. “You mean...”

“Yep. The radiation around this central point is significantly increased. That makes it more visible to Chandra than a comet's coma.”

“You don't think we have a radioactive asteroid moving slowly through the solar system, do you?”

Susan smiled mischievously, and Rachel knew that her assistant had long since gotten a taste for it. In this respect, the two women were similar. Their insatiable thirst for scientific knowledge drove them once they were on the trail of something, like trained dogs that had picked up a scent. Only with Rachel, this initial surge often came later.

Susan said, “A fusion asteroid? That would be something. In any case, we're dealing with a full-blown anomaly here.”

“Hmm, I'm skeptical.”

“You always are. What are you doing tomorrow morning?”
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Eva


MAY 18, 1978, SOLAR SYSTEM



The worst part of such an outing was the damn prebreathing. Richard stood on the training device in his cooling underwear and breathing mask, torturing himself. His sweat splattered all over the room.

“We should put you in a plastic bag,” said Juan. “Otherwise, it'll fry our electronics.”

Juan had just finished his own training, but looked completely rested. Then again, he was ten years younger than Richard.

“I have to remind you about the schedule.” The voice of their CapCom David came over the loudspeaker. The schedule was always important to him. He probably couldn't help it.

David was an Air Force colonel. The entire mission was under the joint command of the military. By now, they laughed about the rivalry that kept coming up.

“The schedule is useless,” said Juan. “We only have one training device.”

“According to our records, you should have two.”

“I converted the second one into a stretch bed on medical advice.”

George had come up with the idea. The elastic fastenings that held the person training on the device in such a way that they could move almost as if they were on Earth were also well suited for a bed that simulated gravity. They took turns sleeping on it.

Richard said nothing. Speaking wasn't possible with the breathing mask anyway. He was breathing pure oxygen. The goal was to use the combination of oxygen and physical activity to remove as much nitrogen as possible from his bloodstream so that the gas would not form bubbles under negative pressure that would kill him.

The mechanical alarm clock he had set went off. Finally. Richard ripped the breathing mask off his face.

George, who was sitting further back at a terminal, waved to him. “You've got mail.”

“He can read it later,” said Juan. “We're already behind schedule.”

Richard nodded. They were running late. They didn't get mail often here because the mission was secret, but a few people had permission to write to them. He shook his head. “We're going outside now. You never know when we might suddenly need the engine to avoid an asteroid.”

“Very good attitude,” said the CapCom a short time later from the loudspeaker.

He wasn't quite in sync; by now they were far enough from Earth that the signal travel time was twenty seconds. At some point, Earth would no longer be able to give them direct commands, only recommendations.

A high-pitched sound rang in Richard's ear. Stupid tinnitus. He'd only experienced it since they left Earth. Most of the time it was silent, but it kicked in when he was under physical stress.

“Can you help me with the suit?” asked Richard.

Juan stood in front of him and checked the lower part. Then together they pulled the HUT, the Hard Upper Torso, over his head. The suit was a further development of the Apollo space suits. It was only intended for EVAs in a vacuum. On Mars, they would walk around in significantly lighter suits. But the vacuum of space was far more deadly than the thin Martian atmosphere—even a small rock could extinguish your life.

“You need to tighten it more here,” said Juan.

Richard followed the advice. Every astronaut was fundamentally responsible for their own safety. They were supposed to look out for each other, but never rely on the other person to be careful.

Sweat beaded on his forehead. Luckily, he wasn't wearing his helmet yet. Juan handed him a towel. A little panic was part of every spacewalk. No one was unaffected by transforming themselves into their own little, inescapable spaceship. Richard wiped his nose again and then put on a Snoopy cap with headphones and microphone sewn into it. George floated over. He was holding their helmets in his hand. Kendall was printed on one, Diaz on the other.

Richard took a deep breath and took his helmet from George. He spat into it and spread the liquid on the inside of the visor. It was pointless, but it worked for him—the inside of the helmet wouldn't fog up. Going blind out there because he could no longer see outside was his nightmare. Juan's secret trick was to adjust the ventilation hose so that it blew directly onto the visor. He had tried to convince Richard to do the same, but Richard preferred to feel the fresh air from the canister directly on his face, even if it meant dry eyes after a few hours.

Put it on your head. He closed the two fasteners and secured them.

“George, do you copy?”

“Copy, Richard.”

“I'm here,” said Juan.

“Copy, Juan,” said George.

“I can hear you too.”

“I'll open the inner airlock door for you now,” said George, floating ahead of them.
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The airlock was actually a docking module that had been developed to connect two Apollo spacecraft. As such, it was located directly on the tapered bow of the Urania-1, behind a double door. George first pulled open the inner side, then the outer side. They were simple, round flaps, easy to repair. This was an important feature on a flight across the solar system.

However, due to space constraints, the second flap opened into the airlock, which was only about one and a half by two by two meters to begin with, so it was always cramped in there. George stepped back and let them go first. Then he pulled the two flaps shut behind him. Juan locked the bulkhead on their side by pressing two handles against the wall.

Phew. Richard was sweating again. He turned his head to reach the drinking tube and took a sip of water. It was pleasantly cool. He swallowed it as slowly as possible. Just don't choke. Coughing in a helmet was very unpleasant.

“Status?” asked George.

“Ready to exit,” replied Juan.

Richard looked around once more. The airlock was lit only by two lamps, so their bodies cast shadows. But the equipment strapped to the floor with cords seemed to be complete. They had a small and a large tool bag and the new turbo pump.

“Ready too,” he said.

“Then let's go through the pre-EVA checklist together.”

Juan had already pulled out the list. Together, they checked off one item after another. It was important not to forget anything, and it was also a good feeling to see the numerous check marks Juan was placing on the form. Their equipment was in the best possible condition. And that was the only condition acceptable for their mission.

“Checklist complete,” said George.

Juan slipped the list into a side pocket of his suit. Richard checked to make sure it was closed properly. Details always mattered. A piece of paper flying into the wrong opening at the wrong moment could jeopardize their entire journey. They were now so far out that no one on Earth could help them—there was simply no other spacecraft with NERVA technology that could reach them. The tried-and-tested chemical rockets could barely reach lunar orbit. The specific impulse of their engine was almost twice as high as that of the competition.

Unless, of course, the Soviets were secretly working on this technology. After losing the race to the moon, Mars was probably the only remaining destination in the solar system whose conquest could prove the superiority of communism. And they were on their way to prevent that.

However, their chances were only slightly above fifty percent. They had been shown the figures, of course. Richard had to swallow hard at the memory. He had volunteered immediately anyway. They needed someone like him—he had gone through Apollo training, but had never been officially appointed to a crew. Every Apollo astronaut was a celebrity today, but no one would miss him. Unfortunately, Shania hadn't understood that. It wasn't so much the long absence. What were eight or nine months? But she couldn't cope with the risk of death being over a third. You might as well be dead to me right now, had been her last words.

“Richard?” He felt a touch on his shoulder.

“Sorry.”

“Concentrate, Commander,” said George.

They never called him that. But it made him feel better now. As commander, he was responsible for this secret mission. He couldn't afford to fail.

“Get to work,” he said, hooking the safety line onto a ring near the outer bulkhead.
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The first step into nothingness was the hardest. Where the hatch had been, he saw only a hole. They had trained for EVA only once in space, when the ship was still orbiting Earth. Below them, the mighty globe had glowed. He had felt as if he were falling, but at least it had been good old Earth beneath him.

Here, he was falling into the unknown. It was a hole like the mouth of a giant whale. Richard pressed his lips together, pulled himself through head first, and found himself stuck in absolute darkness.

“I'm out.” His voice trembled. He couldn't control it.

“Congratulations. I'm jealous.”

George was lying. He had always performed the worst while training in the space suit.

“Yeah, yeah. It's so damn dark.” Very slowly, bright dots appeared around him. He couldn't estimate their distance. They assembled themselves into a spherical shell with him at its center. The starry sky, so clear. He stared into space, and it stared back, without ever blinking. The stars up there could never do that.

“You know you have a lamp on your helmet?”

“Thanks, George.” Richard didn't reach for the switch. The artificial light would destroy his adaptation. Gradually, the spaceship around him also emerged from nothingness. He felt as if he was on a submarine that had just emerged from the waves of the quantum vacuum and whose wave function had not yet completely collapsed. His observing it seemed to fix it in reality.

What the imagination was capable of.

“Will you let me have a go?” asked Juan. He sounded like a child in a sandbox who wanted to play with his excavator.

Richard checked that the safety line was securely fastened. Then he pushed himself out of the hole until he was floating above the spaceship. From the outside, the open bulkhead looked as bright as a newly born star. Richard pushed down his visor to dim the brightness a little. A dark shadow pressed in. Juan extended his arms, deftly pulled himself out, and used a few hand movements on the outside of the Urania-1 to move an arm's length toward the stern. In doing so, he bumped into the safety line connecting Richard to the ship, and the momentum moved his body like a paper kite in the wind.

Juan leaned over the hole and removed two objects from it—a spare part and a tool bag. Richard pulled himself back to the ship on the line. He hooked a second safety line further forward before releasing the other one. Step by step, they worked their way forward.

The Urania-1 was large. The image of a submarine was not unrealistic, since the cylindrical cabin, their home, had been created from an experimental Navy submarine constructed from particularly light alloys. Richard had seen the cylinder in its original condition. Now it was covered with small bumps—handles attached for the astronauts to hold onto in space.

Behind the living tube was a transition area. It served as radiation protection and was made of a mixture of boron carbide, aluminum, and titanium hydride. The parachutes were inside it. The NERVA engine had not been deemed suitable for getting them safely to Mars on its own. That was the job of the huge parachutes, which would unfold one after the other. The system had not been tested under real conditions. Where could the thin Martian atmosphere and low gravity be simulated? They simply had to trust the engineers, who had calculated a 20 percent risk of failure. Richard had never understood the calculation. But this was where a large part of the overall risk came from.

He concentrated on the handles. It would be weeks before they landed. The transition area was painted black and had vertical openings from which the parachutes would shoot out.

“How are you getting on?” asked George.

“We're almost to the skirt,” replied Juan.

The skirt was an additional radiation shield that resembled a hoop skirt. They had to climb over it. Behind it, they would be exposed to significantly higher levels of radiation.

“You've got the turbo pump?” Richard asked.

Juan pointed behind him. A misshapen object, about the size of a German shepherd, floated above the ship on a leash. Next to it floated the small toolbox. Juan had simply dragged both objects behind him. Richard retrieved the line and pulled the box toward him. Juan was the engineer, but Richard was trained to repair the reactor because he had a master's degree in physics.

Richard looked up and narrowed his eyes. Was that...?

“Look, Earth!” He pointed upward. Earth was a small, blue-white-green disc. Soon they would no longer be able to distinguish the individual colors. From the surface of Mars, they would see their home as nothing more than a dull, frayed dot.

“Shouldn't it be right behind us?” Juan asked.

“It was behind us when we took off. Now it’s moved on. Mars isn't in front of the bow yet either.”

“Yeah, smartass.”

Richard grinned. “Let's get started.” He pulled himself up onto the skirt. At that moment, his smile faded. In front of him was the reactor. It ended in a bell, and there was a crack in it.
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“Richard, Juan? I have an answer now.” George had asked mission control how they should proceed. In the meantime, they had retreated behind the skirt and waited.

“And?” asked Juan.

“They are... surprised. That shouldn't have happened. The material of the bell is...”

“Never mind. What does that mean for us?”

“Nothing. It's not as dramatic as it looks. Their words, not mine. The thrust will be slightly asymmetrical as a result. But we can easily compensate for that by putting the ship into a slow rotation.”

Rotation, that was a clever idea. The deviation would then be distributed evenly in all directions, effectively canceling itself out.

“We'll feel that,” said Juan.

“There will no longer be absolute weightlessness on board, yes. But the forces are small. And we’ll only need to rotate while the engine is active.”

Richard nodded. It all made sense. Such a spin would be unfavorable during an active landing, but that wasn't what they had in mind. They could cope with such a slow rotation.

“Convey our thanks to them,” said Richard.

“And have them calculate how much time that will cost us.”

“Time?” asked Juan. “That wasn't mentioned.”

“The asymmetry will effectively cost us thrust, of course. We'll be traveling slower. A little, at least.”

“Understood,” said George.

“Thanks. We'll take care of the turbo pump now.”
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Richard worked his way through the hot zone. The radiation was significantly higher here, but that was no cause for concern. The journey would increase their risk of cancer fiftyfold anyway. He didn't care. The idea of stepping into a place where no human had ever been before was overwhelming. It was all about the feeling for him. He was just as indifferent to the almost inevitable cancer that would follow as he was to the fame that awaited him upon his return to Earth.

He reached the bell. It was made of a super-strong alloy. Part of the reaction mass was ejected from it, transferring some of its momentum to the ship. Ideally, they shouldn't need the bell at all. The particles were accelerated by the heat in the reactor and ejected through the nozzle. But this jet was not perfectly ordered. Heat was chaos. Particles collided and were reflected, and it was the bell's job to redirect them all roughly toward the stern.

He carefully touched the damage. The crack started about a meter from the edge of the bell and then opened up to the width of a hand. The edges were sharp. There was no trigger visible at the beginning of the crack, so it wasn't caused by a micrometeoroid impact. There was probably a flaw in the material of the bell there. The thermal stress had affected it differently than the rest of the material, and at some point it had blown the bell apart like ice in a crevasse.

“I wonder when that tore,” Richard said. “At first glance, it doesn't seem to have anything to do with the failure of the turbo pump.”

“Wait,” George said. “I'll check the autopilot.”

While the engine was firing, simple electronics controlled the spacecraft. They could compensate for small deviations with the control jets more quickly. The faster they reacted, the less counter-steering was required, which ultimately saved the chemical fuel of the control jets.

“I've got it.” George was quick. “The interventions during the last acceleration phase were no greater than before.”

“Thanks.” Then the crack must have something to do with the failure of the turbo pump. They’d have to check that out. Not that there was a cause-and-effect relationship. They only had one additional turbo pump left. The things were actually very stable.

Richard pushed off from the bell and floated to the part of the engine cowling behind which the turbo pump was hidden. The metal sheets surrounding the spacecraft here were more for appearance's sake. They were too thin to offer any effective protection. Their main purpose was to conduct heat well so that the engine would not overheat. To this end, they had narrow fins welded on in the direction of flight, which multiplied the surface area available for heat dissipation.

C3. The individual metal sheets were numbered. They could be removed individually to access the reactor. The turbo pump was hidden behind C3.

Or what was left of it. Richard could already tell from the thin sheet metal what forces must have been at work here. The sheet metal bulged out from the inside, as if an alien with sharp claws had tried to break out of its egg. The screws at the edges of the sheet metal were correspondingly tight.

“Juan, can you help me, please?”

“I'm coming.” Juan floated over.

“You need to stabilize me on the side.” Richard showed Juan what he meant by fitting a wrench onto the bolt and turning it with all his might. He braced his feet against the handles, but when he used too much force, his toes slipped. Juan hooked himself in with three safety lines and braced himself against Richard’s side. This allowed him to use his entire body as a lever. Finally, the bolt turned. He imagined it squeaking as it did so. However, the only sound was his loud breathing.

“Well, are we having fun yet?” asked George. Richard had been waiting for a comment like that.

“You bet.” Juan naturally joined in.

Richard tackled the second bolt. It came loose a little more easily. The third one was particularly tight. When he finally conquered it, the first one slipped out of his fingers and disappeared into the darkness. No matter. It would be enough if they fastened the sheet metal with half the screws after the repair.

He tucked the screws into his tool bag and slid down to the next screw.
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Phew. Now he would have liked to wipe the sweat from his forehead. At least fresh air was blowing in his face. They had taken turns with the final screws because Juan had actually felt a little cold. That was hard to imagine. The body usually produced more heat than the space suit could radiate. That was why they needed cooling underwear. But Juan was probably an exception.

“Two more screws,” Richard said. “Now you need to hold the metal plate.”

He had already noticed with the last one that there was a certain amount of tension in the metal plate. It had been screwed onto a slightly curved surface with force and had probably retained the tension ever since. Juan let go of it and secured himself on the other side of the metal sheet, pressing it against the ship with his feet. Richard loosened the screw. He could feel it coming towards him, but when it finally did, he was surprised by the force with which the metal sheet hurled him into space, as if it were trying to get rid of its tormentor.

Of course, the safety line prevented that. But they would have fun reattaching it later.

One thing at a time. He took care of the last screw. The sheet metal was loose. Juan secured it with a rope. To get it out of the way, Richard nudged it slightly so that it slowly floated away into space.

It was dark in the hole under the sheet metal. Juan shone his helmet lamp into it. The sight that met their eyes frightened Richard so much that he felt like covering his mouth with his hand.

“Mierda,” said Juan. When he was really excited, he sometimes slipped into his native language.

The turbo pump wasn't just defective. It was completely destroyed, literally blown apart, and had also damaged its surroundings. The connection to the reaction mass tank had been torn off. It was a miracle that they hadn't lost all the ammonia. The pressure equalizer in front of the tank outlet must have registered the large pressure difference and cut off the flow. That was a blessing in disguise; if they had been in Earth's atmosphere, the regulator probably wouldn't have reacted. The situation was different at an ambient pressure of zero bar.

However, the connection to the nuclear reactor had also been torn apart. The metal sheet of the pipe hung down from the sides like a mushroom. For some reason, excess pressure must have built up in the turbo pump, causing the equipment to explode.

“George? We're going to need a little longer.”

“Noted, Richard. You should still have air for three hundred and twenty minutes.”

He looked at the display on his arm. The needle was at about three-quarters, which matched the minute reading.

“How are you doing, Juan?”

The engineer was strangely calm. He probably had enough experience with defective machines to be able to assess the extent of the damage.

“Air, yes, a quarter used.”

“That bad?” asked George.

“What makes you say that?”

“Juan has never been so taciturn.”

“Don't worry, guys. We'll make it.”

“What makes you say that?” asked Juan, raising his eyebrows.

“There's no alternative. Without the engine, we're stuck in solar orbit. I can't accept that.”

Juan sighed. “Then let's hope life goes along with that.”

“Not life, us.”

“Richard, with all due respect for your optimism, you are in close proximity to the reactor. It would be good if you could minimize your time there.”

“No, George, I can't promise you that. We have to get the engine running.”

“Couldn't we just start the reactor? It seems to be undamaged.”

Sometimes you could tell that George was a doctor. His ideas about physics... “I'm sorry, my friend. It would produce heat, but that alone won't propel the ship.” That wasn't 100% correct. Radiation also had momentum. It just wasn't nearly enough to accelerate the ship.

“You can think of it like a penis with the vas deferens severed,” Juan explained. “It gets hot, but...”

“Thanks. Thanks for that image in my head.”

“You're welcome, George.”

Richard looked at Juan's face. The engineer seemed to have overcome his pessimistic phase.

“Here's a suggestion, Juan. I'll take care of the connection to the reactor. You repair the connection to the reaction mass tank. Then we'll install the new turbo pump together.”

“Agreed.”
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The pipe that had burst the reaction mass pump from the inside was too sturdy for Richard to bend with pliers. Instead, he hammered it straight so that he could cut off the protruding remains. This restored the pipe to its original shape.

However, it was now full of holes. Juan brought him a pipe from storage. This one had a slightly larger diameter, which he cut to size and pushed over the connection like an additional sleeve. He secured it with several weld spots and wrapped it with duct tape. This conducted heat less efficiently, but provided a certain amount of flexibility when the heated material expanded and contracted. He hammered the end a little tighter so that it would fit directly onto the outlet pipe of the turbo pump.

Then it was Juan's turn. Richard retreated behind the skirt. His face was glowing, and it didn't stop even after he had rested a bit. Damn. He had probably spent too much time near the reactor. He had to prevent Juan from suffering the same fate.

“Um, Juan? I'm getting pretty cold. Could I relieve you again?”

“I'm having fun right now, but if you really want to...”

“Richard, check your dosimeter. I don't want you to...”

“Everything's fine.” He put his left hand, around whose wrist the dosimeter was strapped, behind his back as he approached Juan.

“Here, I'm almost done.” Juan handed him the tool.

“Then I need a new eighty-inch pipe.”

“I'll get it.” Juan floated away to his next fuse.

Richard looked at his work. He had shortened the connection of the reaction mass tank by a few centimeters and soldered on a copper ring. That was better than duct tape because it conducted heat better, but it was also a different material with a significantly different coefficient of expansion. It remained to be seen which solution would work better in practice. The fact that they used two different methods had one major advantage: one was guaranteed to be less stable than the other. That way, unlike last time, they wouldn't both burst at the same time. The less stable one would burst first, and the damage would not be so severe.

But actually, it didn't matter. They could repair the pipes almost as often as they wanted. The decisive factor was the pump, for which they now had only a single replacement. Richard was concerned that they did not know the actual cause of the incident. But first, he had to reinstall the connecting pipe that Juan was bringing him.
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They worked together on the turbo pump. First they had to remove the remains of the broken one. The small blades, made of an extremely hard material, had shattered into tiny pieces. Richard didn't like that at all. He pocketed one of the pieces to examine in the cabin.

“Do you have any idea what could have caused this?”

Juan shook his head. “I've been thinking about it the whole time, but the remains don't give me any clues.”

A turbo pump like this was expensive, but in principle it worked no differently than the devices that pushed water through heating pipes. What could have malfunctioned? Richard thought of uncontrolled pressure build-up. The pipes had burst. There must have been much more pressure on them than normal. But why? What could have caused it? He looked at the remains of the pump, but couldn't figure it out.

“It's no use,” said Juan. “We should install the replacement unit. You're looking pretty red in the face.”

Richard nodded. If he was unlucky, he wouldn't survive this repair for long. They had medication for radiation sickness in their supplies, but its effect was minimal.

They removed all the remains and screwed on the new turbo pump. The improvised connections fit well.

“Let's leave off the metal plate,” Juan suggested when the turbo pump was reconnected between the tank and the reactor. “Then it might cool a little better.”

“Good idea.”

They took the metal plate with them to the airlock.
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“Have you lost your mind?” George hovered in front of his sleeping bag. They had wrapped him in fresh sheets because he was so cold. He probably looked like a mummy.

“No, that was intentional,” he explained. “It's enough if one of us gets it.”

“That wasn't the deal!” Juan shouted. “I'm an adult! I didn't ask you to die for me. And I, idiot that I am, believed you! Really, I'll hold that against you for the rest of your life.”

That might not be much longer. Richard didn't voice the thought. He would probably be annoyed too if he were in Juan's place. But he certainly wouldn't have decided differently. It made no sense to divide the dose equally. At least this way, two people had a chance to reach Mars.

“Now slow down, both of you. It's not certain that Richard will die. We have the latest medication on board, developed directly by DARPA.”

Richard rocked his head back and forth, but quickly stopped. His skin was so dry that it scraped against his flesh with every movement. He felt as if he were stuck in a flexible eggshell that had taken on his contours. His head throbbed with every word his colleagues uttered, and at the same time he could hear the slightest noises everywhere in the Urania-1.

The drugs were all well and good. But they had never been tested in an emergency.

“Here, have some water.”

Richard lifted his head to drink from the bottle George held out to him. But the pain was so intense that he sank back down. George finally put a straw in his mouth. It hurt between his lips, but the wonderful coolness of the water made up for it.

“Man, Richard, you're such an ass!” Juan exclaimed. “Don't you dare die!”

It wasn't that he intended to. However, it seemed inevitable.

“Shouldn't we at least test whether our repair worked?” he whispered.

Juan shook his head. “That would suit you, wouldn't it? So you can die in peace, huh? But no one's going to do you that favor. You’ll die without ever knowing if it was worth it.”

That was mean. Richard grinned. Juan knew how to keep him from dying. He was just too curious.

“Oh, and you'll never find out what your ex wrote to you.” George took the same line.

“Hey, you can't do that!”

“We can, Richard. Or are you going to get up from your deathbed and stop us?” Juan asked.

He was impossible. Richard couldn't even manage to raise his hand anymore.

“Then I won't die, you jerks! You'll see what you get out of it.”

The only problem was that he had no control over that at all.
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An Anomaly


OCTOBER 20, 2032, MEDFORD



Rachel slept poorly that night. It wasn't just her current reading that had left her feeling unsettled, but above all the discovery Chandra had made. Rachel had been lying awake in bed for two hours now, staring out at the autumn sky. Large clouds from the east drifted over the stars, which sparkled like tiny diamonds. The lights of the city made them look unnaturally white against the deep black cloak of eternity.

Rachel used to imagine that clouds were giant masses of cotton candy. Whenever these sugar clouds drifted across the sky, the incomparable, sweet, sticky taste would always come to her mind. And with them, memories of Rachel's childhood came flooding back. For this reason, Rachel had crawled out of bed around midnight to make herself a soothing cup of anise tea in the kitchen and write a few lines in her diary.

In doing so, she discovered that it was primarily the lack of certainty about the nature of the unknown cosmic object that was keeping her awake. A few years ago, Rachel had developed a method to help her solve problems in situations like this.

She took a sip of tea and felt it warmly run down her esophagus and spread soothingly throughout her body. Then she picked up her diary and pen. First, she wrote down what was bothering her and why. That it was unlikely to encounter a snail-slow, radioactive asteroid in the solar system. Susan was very fond of such hypotheses. Rachel was not.

Underneath the short text, she drew a two-column table, writing “Kirk” in one column and “Spock” in the other. These were abbreviations for “What would Captain Kirk do?” and “What would Mr. Spock do?” In this way, Rachel hoped to find a certain range of possible solutions. It didn't matter that the answers she gave herself were often not very scientific. The only thing that mattered was that the thoughts disappeared from her head for the night.

Rachel used to have three columns, also writing down Han Solo's possible solution to the problem. But this too often proved to be a one-dimensional blaster orgy, which was why she had dispensed with it.

Rachel wrote:

Kirk: The captain activates battle stations and examines the object. How fast is it moving? How big is it? Is it rotating? What is its surface texture? Does it intend to attack?

Spock: Takes photos from all possible and impossible angles. Examines the effects of the cloud on the immediate and more distant surroundings. Calculates the possible origin of the cloud. Attempts to communicate with the object at the center.

Rachel looked at the words for a while and found that Susan was right about her handwriting. It was borderline illegible. Although Rachel attached great importance to a neat appearance and a cozy and harmoniously furnished home, she was completely careless when it came to her handwriting.

Gradually, calm settled over her troubled mind. Kirk and Spock's proposed solutions had worked better in the past, but at least they seemed to be having an effect. Rachel yawned loudly, left the half-empty cup on the kitchen counter, and shuffled back to bed.

The stars, among which Shawn Whitfield's object was hidden somewhere, were swallowed up by a huge white cotton candy cloud. Rachel didn't get to see the sparkling sea of stars emerge from it. She fell asleep within the next five minutes.
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October 21, 2032. Cambridge, Smithsonian Astrophysical Observatory

Rain lashed against the big windows. The laboratory on the ground floor of Building B was brightly lit, providing a cozy contrast to the inhospitable conditions outside. Rachel and Susan had made themselves comfortable at the large table in the center, although “comfortable” meant something different to Rachel than it did to her assistant.

Rachel needed her notebook, college pad, and a cup of tea, while Susan couldn't do without her absurdly large one-liter coffee mug and an absurdly large sandwich with cream cheese and lettuce. It was a mystery to Rachel how Susan could think about cosmic phenomena while simultaneously consuming coffee and breakfast. Sure, some people seemed to be masters of multitasking. Rachel was not one of them, and she didn't think Susan was either.

“So,” Susan mumbled with her mouth full. “Based on the two current Chandra images, we can narrow the speed down to about one kilometer per second. Too slow for a comet or asteroid.”

Rachel looked at the monitor of her notebook, where the values of the image analyses were listed in a table.

“I agree,” she said to her assistant. “With comets, the speed depends heavily on their entry into the solar system and their proximity to the sun, while asteroids all have relatively stable speeds between twenty and twenty-five kilometers per second. “

Rachel suddenly thought of her nighttime problem-solving session. One of Kirk's ideas might not be so unwise after all.

“Hey, Susan. I just had an idea. We could try to examine the central object for possible rotation. Even if we can categorically rule out an asteroid...”

“You do that! Not me!” Susan waved her cup and sandwich over the table.

“I'm just saying. Maybe we'll get clues about the approximate size or surface texture.” Susan shrugged. “Come on, the students who approached Whitfield were evaluating two-year-old Chandra images. Someone should have noticed this wandering X-ray glow back then. After all, it's moving through the solar system! I think it's time we recorded and cataloged it.”

“Fine, I'm in.” Susan took a big bite of white bread.

“Okay, so we're in agreement.”

“Sure as my name is Susan Reilly.”

“Then get in touch with de Palma about some additional scientists. If necessary, I'll take the two slackers from the break room. In the meantime, I'll set up a multi-wavelength backup. Hubble, VLA, the whole shebang, so we can separate CX and fluorescence.”

“Take a picture of it. Of Jenkins, I mean. I want to see his shocked face!” Susan laughed heartily. “I don't think it happens often that the NASA director has to release resources to study a radioactive asteroid.”

“I'm not sure about a photo.” Rachel giggled. “Privacy, and all that.”

Susan leaned back in her chair, crossed one leg over the other, and looked at Rachel meaningfully.

“I'm not taking a photo, period!” Rachel clarified. “Besides, you should calm down about it being a radioactive asteroid.”

Susan put her sandwich down on the paper and nonchalantly wiped crumbs from her mouth with one hand. She then took a greedy sip of coffee, as if she had just completed a day-long desert march, and looked at Rachel with a piercing gaze.

“What's your explanation, Rachel?” she asked. “What do you think could be in the middle of that radiation cloud?”

Rachel took her lukewarm teacup in both hands and looked outside. It was still pouring as if the institute were under Niagara Falls. In addition, it had become so dark that one might think it was already evening. Rachel thought for a moment.

Without looking at Susan, she said, “We are dealing with a natural or artificial object that is slowly moving toward Earth. It is surrounded by a moderately faint, gas-like cloud, which is densest near the object and faintest at its edges.”

Rachel followed the raindrops running down the window while she considered the wording. No, it was exactly right, just as she had said. She turned back to Susan, who was sitting silently. Her light eyebrows had migrated toward her hairline, and her gray eyes looked at her in amazement.

“Yes,” Rachel said emphatically. “I think it must be something like that. In any case, I'm going to use exactly that wording with Jenkins.”
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October 22, 2032. Cambridge, Smithsonian Astrophysical Observatory

Shawn Whitfield spent the morning at the OCC in Burlington. Yesterday afternoon, Rachel had informed him of her findings, and as expected, the astrophysicist had once again performed a minute-long choreography of joy. It probably didn't even matter what Rachel announced to Shawn, as long as it came from Chandra and had something to do with his project.

There were worse things than being a fan of your own work.

While Rachel waited in her office in Building B after the morning status meeting for NASA to respond to her request from the previous day, she passed the time by documenting another project. After Chandra had detected X-rays emanating from Uranus in 2002 and 2017, new observations had been made of the seventh planet within the last two months.

As with the previous measurements, X-rays were detected this time as well. Rachel was racking her brains over how to structure her conclusion when there was a knock at her door.

“Come in!”

Standing in the doorway was a man in an elegantly tailored dark gray suit. His face was like stone. He was tall and slim, and about ten years older than Rachel.

“Yes?” she asked.

The man entered and closed the door behind him. He was not carrying a bag or a notebook, as one might have expected.

“I apologize for barging in unannounced. Do you have a few minutes?”

Rachel sighed inwardly. But she remained professional, even though she couldn't make sense of most conversations that began with Do you have a few minutes? Rachel closed her notebook and motioned with her pen for the man to sit down.

“Very kind, thank you.”

As quietly as if he were floating above the floor, he came over to Rachel, sat down silently, and looked across the table with his piercing blue eyes. “James Alexander Harlowe, head of the federal agency OSAP.” He didn't wait for Rachel to ask what exactly “OSAP” meant. “Office for Special Aerospace Programs.”

“Pleased to meet you, Mr. Harlowe. I'm Dr. Rachel Adams, director of the Chandra Observatory. To what do I owe the honor?”

Harlowe said, “I'm here because I've been informed that one of your current research projects now falls under my jurisdiction.”

Rachel almost choked on what Harlowe said. He must have got the wrong door.

“Excuse me,” said Rachel. “What exactly does your agency do?”

“As the name suggests, Dr. Adams. Special aerospace projects.”

“Can I offer you something to drink, Mr. Harlowe?”

“No, thank you.”

Harlowe didn't seem like someone who ever had any fun. No wonder—as a member of a federal agency, he was probably chronically deprived of fun. His jaw muscles were working hard, a sure sign that he was clenching his teeth from stress.

“Fine, Mr. Harlowe,” Rachel said. “How does one of my research subjects, all of which are in the field of space observation, fall within your area of responsibility?”

Harlowe smiled, and Rachel immediately saw that it was just a cheap facade. Either he wasn't trying to be friendly, or he couldn't do any better.

Harlowe said, “Well, many of the people I come into contact with in the scope of my work are not aware of this at first. And to be honest, the name of my agency doesn't directly imply it either. But we at OSAP are involved in confidential aerospace projects.”

“That's all well and good, but unfortunately it doesn't answer my question.”

Rachel despised it when some bigwig from the government showed up here—which happened from time to time—and then beat around the bush. Always these meaningless platitudes!

“As you wish, Dr. Adams. Then let's cut to the chase. I'm here because you requested a multi-wavelength backup yesterday. The research project in question is now under my jurisdiction, which means I must ask you to cease all related activities effective immediately.”

That hit home. Rachel had never had a physical confrontation or been in a fight in her life. But Harlowe's announcement felt exactly like she imagined a well-placed uppercut would feel.

“What?” she stammered. “I mean... that's not possible.”

“Yes, it is, Dr. Adams. Trust me,” Harlowe said confidently. “I am aware that you are conducting one last observation at the observatory today. I don't want to interfere with that. It's just that certain aspects of your research must be treated as confidential from now on.”

“And that means?”

Harlowe sat up a little straighter. Rachel, on the other hand, was pressed by gravity into an ergonomically questionable posture that could hardly be surpassed in terms of humility.

“As I said,” Harlowe explained. “No further research into the matter. You hand over all the data to me and grant me slots on your X-ray telescope if necessary. The rest will take care of itself, I think.”

Despite Harlowe's intimidating aura, a fire ignited in Rachel's stomach. It wasn't the tea that made her feel sick, but the sudden onset of faintness.

Rachel summoned all her courage. “Mr. Harlowe, I must inform you that neither I nor my observatory are subordinate to you or your agency. If you wish to exert influence, please go through the proper channels via NASA or the Cambridge University administration.”

Harlowe pressed his lips together and smiled to himself with his head bowed.

“I will send you the relevant documents regarding my authority later today, Dr. Adams. Incidentally, this is not a request, but a demand. From now on, you will do what I ask of you in this research matter. And at the moment, that means treating this project as if it did not exist. Do we understand each other?”

Without waiting for an answer, Harlowe rose as silently as he had sat down. It was a good thing he hadn't wanted a drink. It wouldn't have been worth the effort. Rachel remained seated. She was too weak and too shaken to think about formalities. Harlowe looked down at her like a boxer looking down at a fallen opponent. His gaze was a mixture of arrogance and contempt.

He said, “I'm sure we'll get along just fine over the next few days. I've heard a lot of good things about you, Dr. Adams.”

As he left, Harlowe gave Rachel another cheap smile. Then he left the office, leaving Rachel alone. Along with the feeling that she was losing control.
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“I still can't believe it!” Shawn exclaimed indignantly.

The cool autumn wind blew vigorously through his thick hair, but failed to move it. Quite unlike Rachel's hair. Dark strands kept blowing into her face. And no matter how often she tucked them behind her ears, the next gust of wind easily freed them again.

Rachel had caught up with Shawn in the parking lot after Farrah Afkari drove him over from the OCC. Farrah had been invited to a meeting with Susan. Since Rachel was explicitly not allowed to attend, she could well imagine who the two women were meeting with.

Unlike the deciduous trees, the conifers on the sports field next to the institute were still green. Rachel could see black-capped chickadees chirping and frolicking in their branches as she and Shawn strolled around the field. Rachel also spotted a robin with its characteristic red belly, singing its melancholy autumn song. It was much more subdued and restrained than the exuberant chirping of spring.

Shawn seemed dejected. No wonder, since his baby had just been taken away from him.

“When are you going back to Indiana?” Rachel asked.

“The day after tomorrow. But I really wanted to give the kids a valid explanation for what they discovered.”

“We have the pictures, and no one can take those away from us,” Rachel tried to put things into perspective.

Shawn said, “That means I'm going home on Sunday and all I can tell the kids from Salem is that our hands were tied.”

Secretly, she knew she was at a disadvantage. The Smithsonian Astrophysical Observatory was dependent on funding. And if someone came along and took control, they always implicitly threatened to cut funding if anyone didn't play along. Conditions were like the Wild West.

And it was almost ridiculous that Harlowe, an old white man, had seized control to turn a public research project into an object of backroom politics. It all seemed so out of place, even though Rachel knew that in her blissful little bubble at the Center for Astrophysics, she had a skewed view of harsh reality. The world was still ruled by power-hungry types, and it was high time that changed.

Rachel felt a burning sensation in the pit of her stomach. It had been there ever since James Harlowe made it clear to her that she should not continue researching Shawn's project. It was nothing less than pronounced resistance beginning to stir within Rachel. If this Harlowe intended to declare a publicly funded project classified, it should not be covered by public funds. The only option Rachel saw was to retain full control over her area of responsibility. Harlowe could work with her transparently and in accordance with the institute's practices within the framework of the project.

“Okay. Change of plan, Shawn. We're not going to back down,” Rachel said combatively.

Shawn looked at her with wide eyes. “What?”

She knew it wasn't right to rebel against a government institution. But no one could just take away her research project and not say a word about why.

Rachel said, “Mr. Harlowe owes me at least an explanation as to why we are suddenly no longer allowed to conduct research on your project. Come on, I need Susan.”

The robin flew close in front of them and perched on the handrail of a railing. The bird's tail bounced curiously in the lively wind, and the sun made its red breast glow like fire. Rachel felt as if a fire were burning inside her too. But her impulsive decision carried a certain risk. Should she take it?

The bird flew off, and as Rachel followed its trajectory, she caught Shawn's skeptical gaze.

“I don't know much about all this stuff,” he said. “But wouldn't it make more sense to just ask Harlowe?”

“Hmm, I suspect he's like most men of his ilk. He'll simply insist that things go his way.”

Shawn stood in front of Rachel, arms spread wide.

“Hold on! That... that doesn't sound like standard procedure for a highly professional scientific institution to me. You know, something like that could have serious consequences.”

Rachel rolled her eyes. “Sure, Shawn. And I'm the last person to go on the barricades. Like I said, I just want to find out why Mr. Harlowe, who specializes in confidential space projects, is taking my observation project away from me.”

Shawn still didn't seem convinced. Rachel wasn't surprised, since he was basically just a spectator in this situation. Okay, it was his project, but the conflict was between Rachel and Harlowe. Rachel didn't want to escalate it, she just wanted to get some clarity on the situation.

“You work at a university,” Rachel said. “You should be familiar with the saying: Better to ask for forgiveness than permission. Now come on.”
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Susan was easy to find. Rachel found her in the break room with the two doctoral students. The young men looked a bit like the twins George and Fred Weasley, since they both had reddish hair. But Rachel knew they weren't related, at least not officially. Since Susan was also a natural redhead, the scene in the break room had a certain show value.

“Would you please explain to me why you're calling me in for an internal meeting on a Friday afternoon?” Susan protested indignantly as the three of them hurried down the hallway to Building B. “I was just getting ready for the weekend.”

“I need to talk to you.”

“Don't tell me it's about that thing with Mr. ‘I'm-the-boss-now.’ I just met the guy, and he was super unpleasant!”

“No, basically it's about the Chandra data that led him to his decision.”

They turned a corner, and Rachel made sure Shawn was still there. He was walking conspicuously quietly behind Susan.

“No, hon!” said Susan. “I'll put up with a lot, but if this guy wants us to keep our feet still, that's exactly what I'll do.”

Rachel stopped. Her pulse was racing the way it had during the university run. Her eyes must be glowing with excitement, because Susan pulled her head back.

“We receive public funding for our research,” Rachel explained. “That means Mr. Harlowe can't just say that everything is now classified.”

“You want to override his decision,” Susan stated.

“No. I want to know why Harlowe is interested in the object.”
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After a detour to Susan's office, where they picked up printouts of the measurement data before Harlowe found them, they went to an empty lab room on the second floor of Building B. Rachel knew that no one would be here after 2 p.m., so it was perfect for a conspiratorial meeting, even though Rachel wasn't comfortable with the idea of breaking the rules.

“Okay, Susan. Show me.”

Before her colleague could respond, Rachel grabbed the printouts and skimmed through the tables. Sure, she liked puzzles, and figuring out what this object was was a thrilling prospect. Especially when a federal agency had classified it as confidential. Still, Rachel wouldn't have minded a boring comet this Friday afternoon.

But when she looked at the papers, she faltered. She scratched her head several times. The values in the tables and diagrams were not what she had hoped for.

“Does this make sense?” she asked. “What Chandra measured doesn't seem to be in a natural spectrum.”

“I noticed that too, hon,” said Susan.

“What do you mean?” asked Shawn.

“Well, we're not seeing continuous thermal radiation like from hot plasma, but weak lines reminiscent of charge exchange. But they don't match the typical spectra of comets. They’re more like what you would see from satellites.”

Shawn seemed even more confused by this explanation. Rachel kept flipping back and forth, because there seemed to be no logical explanation for these values. Not at this point in space.

“It has something to do with what's called X-ray fluorescence. When solar wind or cosmic radiation hits a metal surface, characteristic lines may be produced.”

“Ah!” Shawn exclaimed. “You mean when high-energy particles create holes in the electron shell and the photon that slides in emits radiation in a certain way.”

“Exactly. We're talking about Kα transitions here. Titanium, for example, shows a Kα line at about four and a half kiloelectron volts. If you will, that is the X-ray fingerprint of titanium.” Rachel waved the sheets of paper. “And from what I see here, we have spectra on the surface of the object that could indicate a composition of titanium, aluminum, and chromium. Not something natural, but rather...”

“...but rather an artificially manufactured surface?” Shawn finished her assumption.

A strange excitement spread through Rachel. Her fingers desperately needed something loose to channel her nervousness. She saw Shawn playing with a pen.

“Yes, as absurd as it may sound,” Rachel said, “it looks like our cosmic phenomenon is an artificial object.”

“Wow!” Shawn exclaimed. “Do you know what you're saying?”

Rachel pulled out her pen and wrote something down on the printout. “There's a database of radar and spectral signatures where I can compare the reflection patterns with known satellite signatures. Better safe than sorry!”

Susan massaged her forehead. “Titanium, aluminum, chromium...” she murmured. “I know that NASA used alloys like that in rocket and satellite construction in the 1970s and early 1980s. After that, less so, because they increasingly relied on composite materials.”

“Okay, this is all going a bit too fast for me,” Shawn groaned. “What exactly are we talking about here? That my kids discovered an American satellite far from Earth with a gas cloud forming around it? And that it seems to be on its way back to us?”

Rachel replied, “Looks that way. A satellite, a spacecraft, whatever.”

“But it's in the middle of nowhere! A satellite? Maybe. But a spacecraft?”

“As I said, based on Chandra's observations, we can narrow down the size to several meters. It might be a satellite. But the size rules that out with relative certainty.”

Rachel laughed inwardly, hardly able to believe what she was saying.

“There were numerous satellite launches between Apollo and the Space Shuttle program, but apart from the Apollo-Soyuz test project, there were no manned US missions during that period.”

There was a knock at the door, and when Rachel looked up, Herbert shuffled in with a cart on which a test setup was perched. Herbert was a true fossil at the Smithsonian Astrophysical Observatory. If there was one cliché that was true, it was that people who had worked in the same place for ages came to be considered part of the furniture. Herbert was such a person. No one knew exactly how many decades he had been working at the institute. Some even believed that he had witnessed the CfA's move from Washington, D.C., to Cambridge in 1955.

Herbert wasn't that old, of course, even though his white, tousled hair looked like moss lichen growing on his head. And no one except the director seemed to know exactly what his actual job at the institute was. Officially, he was considered a research assistant, but Herbert was mostly assigned to unpopular menial tasks. Rumor had it that he was still there because he needed the money. Others suspected that he was on the run from the Men in Black.

“Don't let an old fart like me distract you from your work,” grumbled Herbert.

With his back bent, he pushed the cart to the back of the lab. As he unloaded the equipment and stowed it on a shelf, he whistled a tune that reminded Rachel of Pink Floyd's “Wish You Were Here.”

Rachel sighed. “All right, so we have irrefutable proof that a relatively large object is located about two million kilometers from Earth and is slowly moving toward us.”

“Looks like it,” said Susan. “And initial spectral analysis data suggests alloys that were used in the seventies and eighties. At least, if you can trust the Kα transitions.”

Shawn laughed. “This all sounds too crazy! No one will believe us. And how are we supposed to find out if it's an American or Russian object?”

The whistling at the back of the room stopped abruptly.

“Russian?” came a voice from there.

“Hey, Herbert,” said Rachel. “This is a confidential meeting.”

The old man brushed a strand of hair from his face. “Really? Sounds more like you’re talking about old movies.”

“Yes,” Shawn said quickly. “Maybe we are.”

But Herbert didn't seem convinced. “Fine, I'll leave you alone in a minute. Just a note: NASA mainly used aluminum-titanium in the seventies and eighties.”

Susan nodded knowingly to Rachel and Shawn.

Herbert continued, “But the Soviets didn't. They built with aluminum-magnesium back then. You can easily check that with your mysterious object. Magnesium shows a line at 1.25 kiloelectron volts, titanium at 4.5. Those are clearly separable ranges. But I don't want to take your work away from you. I'm sure you would have figured it out on your own...”

Rachel's mouth opened in amazement and refused to close again. Meanwhile, Herbert whistled as he put the last spectrograph on the shelf and pushed the empty cart toward the door. As he left, he muttered something Rachel didn't understand, but she thought it meant, “Have a nice weekend.”

“Did he really just say that?” Shawn asked as the door closed.

“Herbert must be an alien after all,” Susan said. “Okay, I'll check to see how the alloys in our rockets differed from those of the Soviets during that era. But with the clear distinction between titanium and magnesium, Herbert seems to be right.”

“So it would be an American satellite,” Shawn summarized.

“Too big for a satellite,” Susan said.

Rachel replied, “None of this makes sense to me. Why would there be an American spacecraft so far out in space? Especially from such an early era?”

“Well, that's the question of all questions,” Shawn said. “And I thought the kids had discovered a gas cloud. They're going to be surprised...”

The pen between Shawn's fingers bounced nervously up and down. For Rachel, something about this whole thing didn't add up. If it was an old spaceship, why wasn't it a cataloged object? Was it a secret research project? The fact that Harlowe had classified the investigation just hours after Rachel's email to NASA suggested as much. But why hadn't the spacecraft been discovered before? And what did that strange cloud mean?

Rachel stood up. The chair legs scraped across the floor like fingernails on a blackboard. Susan looked at her in disbelief.

“What's gotten into you?”

“I need to talk to Harlowe. I think he owes us some answers.”
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MAY 19, 1978, EARTH



Clark shook his head. “I'm really sorry, Walter, but our to-do list for the next two weeks is completely full. Besides, NASA and the Italians are already breathing down my neck. If they find out that I'm giving someone extra time, there will be big trouble.”

SAS 3 had been launched from an Italian platform off the African coast in exchange for observation time with the satellite. NASA had provided the Scout rocket. So the partners also had a say in the matter.

Walter was disappointed nonetheless. He hadn't even bothered trying the British, who currently had Ariel 5 in orbit, since they saw themselves as competitors. NASA's HEAO-1, he had heard, was also heavily utilized. But what had actually become of Uhuru? Launched in 1970, the X-ray telescope had scanned the entire sky for X-ray sources for the first time. A large number of the articles Walter cited in his master's thesis referred to results from that period.

“Jim? Can I ask you something?”

“Don't tell me you want to sneak some extra commands into SAS 3.”

“No, what makes you think that?”

“Because some of your colleagues have tried it.”

“What? Who?”

“I'm not naming names. But of course I didn't go along with it.”

“Good.” Who else in their group was pursuing their own plans with SAS 3? But it didn't matter.

“So, what's this about?”

“Uhuru.”

“Ah, SAS 1.”

“Really, that was SAS 1?”

“See, you really should have come up with a nicer name. Uhuru means freedom in Swahili. SAS 3 is totally lame.”

“Yes, you're right.” Freedom sounded very promising. “Is Uhuru still up there somewhere?”

“As far as I know, yes. It's not supposed to come down for a few years yet.”

“That's very good.” Walter decided to get straight to the point. Jim could handle it. “I'd like to give Uhuru a task.”

“Hmm. That's... unusual. We'd have to wake it up.”

“Do you think that's possible?”

“In order to make it crash in a controlled manner, it must have been sent to sleep with a certain amount of residual energy. There's bound to be some left. And if it's just a matter of one observation more or less, it shouldn't be noticeable. It certainly won't kill it.”

“Could you do that for me?”

“Uh. That's an... unusual request.”

“You'll get that baseball card you...”

“I'm in.”

The card with several original signatures had been a gift from his father, who had died a few years ago. Walter swallowed. What had he just offered Jim? Was he one of those researchers who would give up their firstborn for a great result? Wait, take it easy. A card like that was worth much less than a child. Although his father probably saw it differently.

“Wonderful,” said Walter, surprised at himself. “I'll fax you the coordinates.”

“I can't guarantee anything,” said Jim. “I'll transmit the data with our antenna, but whether Uhuru responds and how is up to it.”

“I... Okay, agreed.”
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The fax machine rattled as it dialed the number for the Goddard Space Center. The sheet of paper Walter wanted to send was clearly visible in the feed tray. Just then, Professor Clark came along.

“Well, are you making progress with your work, Walter?”

Clark adjusted the sheet slightly so that it lay better against the right edge. However, he did not seem interested in the content, or he would probably have noticed the coordinates. He already knew them from Walter's proposal.

“Yes, surprisingly well,” Walter replied.

“Night shift again today? It's incredible how a few hours of absolute quiet can help you get ahead.”

“Yes, night shift. Someone has to keep an eye on the drift of SAS 3.”

“Commendable. Oh, Walter? Would you like to discuss your work in the next group meeting? I always find it extremely helpful to get feedback right from the start.”

“Um, yes, if you think so?”

“Good, then be ready next Wednesday!”
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Next Wednesday! That was in just a few days! And he hadn't even finished the introduction. He really shouldn't keep letting himself get distracted. Walter sat down at the typewriter and hammered away. If he worked hard, he could finish the introduction and the methodology section by Wednesday. He had the methodology in his head, and the introduction was scattered across his desk on colorful pieces of paper.

He kept at it until shortly before midnight. Then, surprisingly, Jim called.

“There's good news and bad news.”

The topic must have really captivated Jim. Otherwise he wouldn't still be in the office at this hour, would he?

“First, the bad news.”

“As you wish. Uhuru couldn't find anything at the coordinates you gave me.”

“Damn. Then it was probably one of those X-ray flashes whose source we'll never find.”

Such X-ray bursts could have various natural causes. If they disappeared after a short time, it usually meant that they were not accessible for further investigation, at least not with today's means.

“Wait a minute. I wasn't sure how accurate your coordinates were. SAS 3 constantly drifts back and forth a few degrees.”

“Of course I took that into account. My data was very accurate.”

“I'm not so sure. I gave good old Uhuru a slightly larger search area, and there it found a signal similar to yours.”

Hmm. That could be a coincidence. It had to be a coincidence, because his data was very accurate. Within the limits of the detector, of course. Or had someone been sloppy about correcting the drift? Impossible, because that someone would have had to be him. No, he didn't make mistakes like that.

“Send me the data, please.”

“All right. But you'll keep me posted?”

“I promise.”
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The transfer of the Uhuru data took less than three hours. You could really see how technology had developed. The measurement data from the X-ray probe developed in the previous decade took up much less space because it was, of course, much coarser.

In fact, a structure was visible. It wasn't quite as sharp as in the image from SAS 3, but that was only natural. Walter wrote a small FORTRAN program that standardized the database for both images. This allowed him to superimpose one exactly over the other. It was as if he had combined a modern color photo with an old Polaroid of the same person. The similarity was astonishing. However, these were not two people, but two X-ray sources. Depending on their type, they could look very similar at first glance, even if they belonged to different objects.

Walter took a closer look at the coordinates. The differences were, as Jim had correctly assessed, within the unavoidable drift. To be honest, there was no guarantee that he had really taken that into account. The SAS 3 image had been a random bonus that had not been targeted via the coordinates. He had tried to trace the path of the detector axis, but he could have made mistakes.

And if not? The difference in coordinates was minimal. If it was the same object, it must have moved from A yesterday to B today. The intrinsic velocity was determined by the distance from Earth. Assuming a distance of many light-years, typical for X-ray sources, such a movement would be impossible, as it would have had to be faster than light. No, there were probably two different sources, and he had reached a dead end.

What if it was the same source after all? Then its distance from Earth shrank to the vicinity of the solar system. Perhaps it was traveling within the solar system. From where and to where? That was not easy to calculate. If an object was traveling in the solar system, its destination was not initially where the two would meet. And the source was no longer at the point where the object and source had separated.

Walter scratched his head. He would have to calculate a multitude of orbits to answer the question. What would that prove? Nothing. He didn't even know if the source of the X-rays was really within the solar system. Oh, the calculations would keep him busy for weeks. And his master's thesis? No, it wasn't worth it.

Perhaps it would be enough to find the answer to the question of where. To do this, he needed to mentally extend the distance the object had traveled from yesterday to today until it intersected the orbits of the planets. That would also involve a bit of work. Like all planets, the object was traveling in the ecliptic, the plane of the planetary orbits, and thus its line of motion also intersected all orbits.

Not all of them, as he quickly realized. The object would never hit the inner planets. That left Mars, Jupiter, Saturn, Uranus, and Neptune. Five planets. But how long would it take to get there? Walter tried to estimate this and assumed—unrealistically—a straight-line motion to make the calculation easier. This yielded certain data on when the object would at least reach a planet's orbit. And where were Mars, Jupiter, and the rest at that moment? They had such data stored. He just needed to retrieve it.

The result was inaccurate within the scope of his estimate, but still interesting: Mars and Saturn were possibilities. If Walter wasn't completely off the mark, an object emitting X-rays was currently on its way to either Mars or Saturn.
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OCTOBER 22, 2032 - 6:15 P.M. CAMBRIDGE, SMITHSONIAN ASTROPHYSICAL OBSERVATORY



So this was James Alexander Harlowe's temporary workplace. Rachel was appalled by the fact that the head of OSAP had been here less than twenty-four hours and already seemed to be pulling all the strings. The small office on the ground floor of Building C was actually intended for project-based scientists. Knowing that a government watchdog was stationed there now was not a particularly pleasant prospect.

She knocked on the old wooden door. The piece of paper taped to it, with “HARLOWE” written in capital letters, wobbled. Rachel got no answer and turned the doorknob. Maybe he was already gone. She was surprised to find the door unlocked. She was met by the equally surprised gaze of James Harlowe. Wearing thick glasses and with a pen in hand, he was sitting at a table and appeared to be working his way through a stack of documents.

“I don't remember inviting you in.”

“I need to talk to you.”

Harlowe remained still, seemingly deep in thought. Then he took off his glasses and set down the pen on the sheet he was working on.

“Thank you,” said Rachel and stepped inside.

Apart from Harlowe's chair, there was no other seating in the room. And the head of OSAP remained stubbornly seated.

“I'm here, Mr. Harlowe, because I want to talk to you about the confidential research project.”

“A paradox. How interesting, don’t you think?” Harlowe said.

“Excuse me?”

“You want to talk about the confidential project. Isn’t that categorically impossible?”

Damn it, this guy was playing power games with her. “It would be nice if you could give me a specific reason why you are prohibiting us from continuing research on this project.”

“Well, it's confidential,” was the curt reply. “Please, I'm not doing this to spite you. I'm just doing my job. And my job doesn't allow me to divulge details.”

“Then I'll do it. We suspect there is another, significantly smaller object at the center of the gaseous object. Most likely of terrestrial origin.” As Rachel said this, Harlowe listened with great interest. “In fact, we assume that there is a spacecraft in that cloud. This circumstance would make it logical for me to assume that you are interested in it. But I ask myself, why? And why are you making it classified?”

Harlowe smiled. At least, it looked like he was trying to.

“Yes, laugh it up, Mr. Harlowe,” Rachel said. “But you know, if you're going to exclude me from further research, you owe me at least an explanation.”

“Dr. Adams, please...”

“What is it? Is it one of ours? Something old from the Soviets? Is that it? Does the whole thing have to remain secret because there's a relic from the Cold War flying around up there?”

Harlowe took his hands off the table. Then he stood up and straightened his hideous gray tie.

“I can understand your anger,” he said. “Let me explain.”

Rachel crossed her arms over her chest and leaned against the door like an offended child. “I'm all ears!”

“Basically, we don't know what it is yet. We only know for sure that there is something floating in space surrounded by a kind of cloud.”

“So you’re not assuming that the object is of earthly origin?”

“Yes, we do assume that, Dr. Adams.” Harlowe's hands fluttered around like someone who was talking himself into a corner. “The problem with this whole thing is that national and international security must be guaranteed. You see, there are regulations stipulating that we are not allowed to establish radio contact with unidentified objects that may be the property of other nations. Without bilateral clarification, this is simply not possible. In addition, we must first determine the orbital parameters precisely, in order to rule out any possible danger to Earth.”

Rachel had to admit that his arguments seemed surprisingly plausible. No wonder—after all, the man was a professional in his field.

“If it's a defective satellite or a lost rocket stage, an uplink could unintentionally activate systems. Imagine that, Dr. Adams. You communicate with the thing up there with the best of intentions, and suddenly the control engines switch on. Have you ever heard of the term ‘unauthorized command uplink’? It's an extremely sensitive issue in satellite control.”

Harlowe put on an important face. He obviously raised such pretexts with many of the people he dealt with, because he seemed extremely confident in doing so.

“And you believe that we at Chandra are not permitted to continue observing this object?” Rachel inquired. “You are aware that we have no direct influence on the object, correct? As I mentioned, we are an observatory and only receive data.”

“And we are a federal agency tasked with overseeing sensitive space projects, Ms. Adams.”

Harlowe was gradually getting angry, even though he didn't raise his voice. The fact that he ignored her doctorate title spoke volumes.

He came around the table and stopped an arm's length away from Rachel. It was already dusk outside, and Harlowe's silhouette took on a demonic glow in the evening light.

“I can't tell you any more about the background of the project. That would be against the rules. And rules are what organize our life together. They give us certainty and consistency in our actions.”

“You sound like a quality management manual, Mr. Harlowe.”

For a moment, he stared at Rachel in bewilderment. Had she thrown him off balance? Did he think Rachel could be dangerous to him? Could she possibly interfere? Men like Harlowe hated to fail. So this watchdog would do everything in his power to complete his assignment to the complete satisfaction of his clients. Whatever the cost.

“I'm sorry if I sound like that, Dr. Adams,” Harlowe said slowly, with a certain menace in his voice. “But that's the way it is. I'm busy right now. So if you would be so kind as to let me get back to work...”

Rachel pushed herself away from the door.

“Of course.” With a quick turn, she had turned away from Harlowe, opened the door, and left his office. Rachel refrained from a formal goodbye; the lines had been drawn. She just hoped she wouldn't run into this unpleasant jerk again anytime soon.
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The evening glow behind the trees, now sparsely leaved, glowed like the embers of a campfire. The deep red glow had settled heavily over the shelves of the library. Although the term “library” did not do justice to the former laboratory in any way. Until a few years ago, the institute had housed the John G. Wolbach Library, one of the largest and most renowned collections of specialist books on astronomical topics worldwide.

John Gray Wolbach had been one of the most consistent faces on campus for decades. Due to his moderation of numerous colloquiums and later his generous donations to the construction of the Richard S. Perkins Laboratory, the library, which had been located in this building since 1974, was named after him as a gesture of appreciation.

However, for financial reasons, the library had been closed in 2024. Three years ago, two former library employees at Harvard University, under which the collection was managed, campaigned to make some of the publications available again at the institute. Even though all publications could be easily viewed online, on-site exchange and research were tools that should not be underestimated in scientific work.

Farrah Afkari rested her elbows on one of the tables and laid her head in her hands. Shawn stood by a shelf, leafing through a book by Stephen Hawking. Susan shook her thermos mug, her sullen expression betraying the fact that she had run out of coffee.

“I think Harlowe's announcement sounds pretty final,” she said. “And I think, Rachel, you shouldn't do anything that will incur the wrath of Mr. Bossy Pants.”

Rachel leaned against the windowsill and put her hands on her hips.

“I don't care about Harlowe's wrath,” she grumbled. “He's invoking rules, but he's forgetting that our rules apply here.”

“And what might those be, hon? The CfA is not above God.”

Rachel held up her left thumb and tapped it with the index finger of her other hand.

“First of all, and just to remind you, Chandra is publicly funded...”

“Yes, we've already been there,” Susan admitted. “But honestly, do you think that bothers Mr. Killjoy?”

“It should bother him!” Rachel said. “Because even if Shawn's project is temporarily under wraps, Harlowe will have to make it public after a certain amount of time. Those are the rules.”

“You said it yourself, Rachel: after a certain amount of time. That means he doesn't have to tell us anything right now. So why don't you just lie low until the testosterone tornado moves on?”

Rachel's index finger was still resting on her thumb.

Susan might be a bit simple in some ways, such as interpersonal communication, but she had keen powers of observation and a knack for argumentation that was sure to win. But at the moment, Rachel didn't appreciate those qualities in her.

She looked at the others’ concerned faces. Farrah had her fists buried in her cheeks, and Shawn looked up from the book in his hands.

“Truth and knowledge always take precedence over maintaining power,” Rachel said calmly. “I don't like the fact that Harlowe is suddenly sealing everything off. It reeks of a cover-up. And I don't know about you, but it makes me want to secure all the evidence that's lying around up there so that this guy can't just make it disappear.”

Farrah stretched, her eyes looking tired.

“I'm with you,” she announced, yawning.

“Me too,” said Shawn. “No matter what this Harlowe says, this is my project!”

Susan slammed her cup on the table. “God, Rachel, you're turning into a real resistance fighter. And what do you want to do?”

Rachel clasped her hands together. “Harlowe also assumes there is a spacecraft in the center of the cloud. However, he didn't want to say whether he thinks it's one of ours or a Soviet one.”

“Soviet?” asked Farrah.

Rachel nodded. “Yes, based on the characteristics of the CX lines, we assume that the surface is made of a metal alloy.”

“Aluminum-titanium or aluminum-magnesium,” Shawn said. “That would suggest an object from the 1970s or 1980s.”

“I'll examine the Kα transitions in the measurement data tomorrow and compare them with the spectral data,” said Susan. “Then we'll at least have relative certainty in that regard.”

Farrah asked, “Have you thought about scanning for radio signals? If it's really as old as you suspect, it should be using S-band or X-band.”

“I've already thought of that.” Rachel sighed. “At that age, more likely S-band up to four gigahertz, I guess. But I'm pretty sure Harlowe has all the radio telescopes in his sights. As soon as I make a request anywhere, he'll know.”

“Then we need a pirate transmitter!” said Shawn, slamming the book shut.

At the word “pirate transmitter,” Farrah and Susan giggled in unison. The two women looked at each other in confusion. Rachel covered her face with her hands and began massaging her cheeks. In her head, Captain Kirk and Mr. Spock were arguing about whether the object could possibly be emitting the song of humpback whales, as in one of the Star Trek movies. Suddenly, she had an idea.

“That's it! Shawn, your idea isn't so bad!”

“Really?” exclaimed Susan. “You can't just sneak into Green Bank and tap one of the dishes.”

“No, but I know someone at PARI.”

“Whoa, that would be awesome!” Shawn slapped his forehead. “Rachel, that's perfect. I think that facility might be under Harlowe's radar.”

Susan rolled her eyes. “If that was supposed to be a pun, it's not funny.”

“Oh, no, not at all,” Shawn explained.

Susan said, “But PARI? Are you sure, Rachel?”

“What other options do we have?”

Susan stared through Rachel. Was she thinking, or did she know they had no other options? Maybe she was going through her former lovers. Hadn't one of them worked at the Green Bank Observatory?

“PARI,” Susan whispered. “You know someone there? And what exactly is that nutcase in charge of?”
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The peppers were as good as ever. Rachel crushed one with her tongue against the roof of her mouth, feeling the pleasant acidity spread. What could be better than a pizza generously topped with grilled vegetables? Shawn Whitfield had already polished off the first half of his and showed no signs of being full, despite the quadruple cheese topping.

“Cool place!” he mumbled. “We have one in Bloomington that's almost as good, but I think the blue cheese here tastes much more aromatic.”

“Could be.”

“Why didn't Susan want to come?” Shawn asked.

Rachel wondered if she should tell him. Susan wasn't a big fan of other people knowing about her private life. She was extremely discreet in that regard. It was a miracle that she even talked to Rachel about it. On the other hand, Rachel was her boss. So it was better to tell her when you weren't feeling well.

“She has a personal appointment.”

Shawn just nodded, chewed his piece fervently, and took a big sip of his Diet Coke. Luigi's Pizza in West Medford had been Rachel's first choice for Italian food for several years. But she usually ordered delivery. Only when she had visitors from other institutions or universities did she insist on visiting the cozy restaurant on High Street across from St. Raphael Church.

Shawn looked up from his Quattro Formaggi. “Can I ask you something?”

“Not if it's about Susan.”

Shawn smiled mischievously. “Why are you so serious about this? I mean, the thing with this object?”

“You mean, why don't I just let Harlowe do his thing and wait until he makes the project public?”

Shawn nodded again.

“Well, let's just say I'm not particularly happy with the government's work in recent years. The cuts to the CfA are an attack on scientific work in the US, but above all an attack on science in general. Cutting education and research under the guise of cost reduction is like shooting yourself in the foot.”

“You think Harlowe is targeting the CfA?”

“Not really,” said Rachel. “But as the head of a federal agency, he represents the government's agenda. I, on the other hand, see myself as an ambassador of knowledge. And the fact that Harlowe is coming into my house and taking over one of my projects is an act of violence. An attack on our already beleaguered work due to cutbacks in funding. And at this point, I have to make another comparison. It's like being dependent on government welfare, and then someone just comes and moves in with you.”

“Nice comparison.”

“But that's what it is. I feel it is my duty to oppose this with determination. I already sent an email to Christoph Jenkins at NASA this afternoon, but he replied that there was nothing he could do about Harlowe either. And if even the director of the American space agency has his hands tied, then I'll just have to take matters into my own hands.”

Shawn grabbed the next piece. He paused just before the portion, almost folding under the weight of the cheese, slid into his mouth.

“That's pretty radical,” he said.

“You think so?”

“Yep.”

“Hmm, I think it's only logical. Science has a duty to enlighten. What if it's true that there's a spaceship from the 1970s flying around up there? That would be a piece of space history. And one that has been kept secret from the public for fifty years.”

Shawn took a bite with a thoughtful expression. He chewed only half as fast, apparently processing Rachel's words. The animated conversations of the other guests drifted over to them in muffled tones. They were talking about dogs, Californian wine, and the week off for Thanksgiving. They ate in silence for a while, Rachel's mind already racing through the next few days.

Then Shawn broke the silence. “By the way, I think it's nice that you're taking me along to PARI.”

“Why wouldn’t I?” Rachel asked. “It's your project. Besides, you'll get to see a little bit of the country.”

“That's true, I've never been to North Carolina.”

“Do you feel guilty because I'm paying for the flight out of my own pocket?”

Shawn's eyes widened and he glanced to the side, as if someone might be eavesdropping. He shrugged.

“You don't need to worry,” Rachel reassured him. “It's nice that you can make the trip.”

“Yeah, it falls right between semesters, so there's always a bit of downtime.”

“Think of it as a little adventure trip as part of your project. We'll fly down to Asheville on Monday and be back on Wednesday. And depending on what we have in our hands by then, you can decide when you want to go back to Bloomington.”

Shawn gave her a mild look. Although he couldn’t be more than ten years younger than her, Rachel was beginning to feel like his mother. Shawn had a mission, and she would make sure he didn't return to Indiana empty-handed.
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Death


MAY 19, 1978, SOLAR SYSTEM



Richard died during the night.

He woke up again, only to die once more. The cycle repeated itself until morning, which he recognized by the fact that George did not burst into tears when he saw him.

“Do you have... a mirror?”

George shook his head as he checked the IV. A small pump constantly pushed fluid into his body to compensate for losses in the damaged intestinal mucosa. Radiation sickness was like sunburn—only in all cells at once. Some of them died and had to be replaced, others survived. If he survived the acute phase, he would literally be a new person. At least two-thirds of him.

A large part of his immune system had also died. George had added antibiotics to the infusion solution. He applied a pain-relieving cream to his skin every three hours. He had done this throughout the night, but Richard couldn't remember. All he remembered was how he had died and come back. He had left his body, hovered above himself, and seen flames licking around his body, which was hanging from the ceiling of the cabin. He was on his way out of the porthole when a force pulled him back into his body.

Now he was glad about that. It had tormented him during the night.

“Thanks, George.”

“I'm Juan.”

Richard blinked. George, Juan, George, Shania, they all blurred into one another. He fell asleep again.
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When he woke up again, George held a mirror up to him. His skin was bright red and peeling, but only in an oval area covering his forehead, cheeks, and chin. George moved the mirror over his body. His back was the least damaged. He had red streaks on his stomach, shadows that must have been cast by certain reinforcements in the space suit. His legs were more badly affected at the front than at the back.

“Considering the burns, you're doing pretty well,” George said.

“I... can't die. Not before we... test it.”

And not before he had read Shania's message. He was glad she had broken up with him. His death wouldn't shock her quite so much. I told you, asshole. Yes, she used that swear word when she was really angry. And his decision to take the job had made her angry. He knew why: Richard had never made her feel that she had a say in the matter. He thought that was selfish. If she had said yes and something happened to him, she would feel partly responsible for the decision. He didn't want that, so it had to be his decision alone. Shania was good at reading his feelings, so he had to be especially harsh.

It was best for her. Mourning someone who wasn't there was terrible.

She was one of the few who knew his true fate. To everyone else, he and the other two had drowned during a water landing exercise in the Atlantic.

That had been his first death. Today was his second. How many lives did he actually have?
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Pari


OCTOBER 25, 2032 - 11:35 A.M., ASHEVILLE, NORTH CAROLINA



Autumn had firmly taken hold of the vast forests in eastern North Carolina. As the Boeing 737 prepared to land at Asheville Regional Airport, a sea of yellow and orange glowed on the ground. The lower the plane descended, the clearer the picturesque silhouettes of the Blue Ridge Mountains became on the horizon.

Even before the landing gear touched the ground, Rachel had John Denver's “Country Roads” stuck in her head.

Almost Heaven, Rachel thought. But the Blue Ridge Mountains weren't even in West Virginia.

Asheville was nestled in the middle of the idyllic fall landscape. Too bad she and Shawn wouldn't get to see any of this beauty. Not right away, anyway. At the airport, Rachel picked up the rental car she had booked, a Honda Civic. Hopefully it wouldn't break down on the way to the observatory. North Carolina was not nearly as densely populated as Massachusetts, and PARI was located far out in the mountains.

“Pretty area,” Shawn remarked as they left the airport and drove southwest on 280.

The drive from Asheville up to the Pisgah Astronomical Research Institute, as PARI was actually called, took a good hour. Rachel was just about to engage Shawn in a conversation about autumn in Indiana when her phone rang.

“Damn!” she exclaimed. “I was thinking about connecting my phone to the car. Can you answer it and put it on speaker?”

Rachel fumbled the phone out of her jacket pocket and handed it to Shawn. Before doing so, she glanced briefly at the display. Susan!

“Hey, Susan!” Rachel greeted her when Shawn signaled her.

“Hon, I hope you had a nice weekend.”

“And you?”

“You won't believe it!” Susan began in her inimitable way. “I met up with Chris on Friday. You know, we just wanted to talk things out. I had already come to terms with finally putting an end to the whole thing with him. And what does he do? He convinces me to make up. As if nothing had happened! We ended up doing it, don't ask! Wow, it was totally liberating! And yesterday we went to the movies, the new Ryan Gosling film...”

“Susan...” Rachel interrupted. “Shawn and I are in the car right now. I have you on speakerphone.”

“Oh...” was all Susan said.

“It's okay,” said an embarrassed Shawn. “I wasn't really listening. I mean... I wasn't listening at all.”

Susan's voice immediately took on its usual business tone. “So you're not at PARI yet?”

Rachel said, “No, we’re still about forty-five minutes away. Do you have a status update for me?”

“Harlowe seems to have accepted your sick note. In any case, he hasn't shown up at my office to ask about you.”

“Toothaches are a nasty thing,” Rachel explained.

“With all the sweets I feed you every day...”

The two women laughed. Shawn, on the other hand, looked a little shocked.

“What else?” Rachel wanted to know.

“Nothing else. We're lying low.”

Rachel was just driving past a barbecue snack bar. A plastic pig hung from a rope as an eye-catcher. Next to it stood a life-size doll of a lumberjack with a chainsaw in his hands. A speech bubble above it promised: “Great Chops!”

Rachel hadn't eaten meat in years, and this redneck humor turned her stomach.

“Okay,” she said, trying to distract herself. “Let's see when Mr. Harlowe smells a rat.”

“You want to make a bet with me?” came the voice from the cell phone speaker.

“Not necessarily.”

“It was just a question.”

“I'm your boss, don't forget.”

“Sure, you're the model of a proper work ethic. Lying on your sofa, drinking chamomile tea and listening to depressing oldies...”

“You forgot one thing,” Rachel added. “Otherwise, you seem to know me well.”
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At an intersection with a fishing shop, Rachel and Shawn left Highway 280, which had taken them twenty miles through the wide valley of the French Broad River. Now they were heading into the mountains. Under a canopy of fiery red leaves, the narrow country road wound its way up a narrow valley. Rachel had to admit that the posted nine percent grade and recommended fifteen miles per hour in the curves were by no means exaggerated. After an adventurous ten miles, a small sign with the word PARI pointed to the left. Next to it was another sign.

“Macedonia Baptist Church?” Shawn asked. “Don't tell me you want to go to Sunday school?”

“Well, out here in the country, there's a church on every street corner.”

“Super cool,” Shawn replied with a mocking undertone as Rachel turned off the road.

PARI Road continued uphill for a few more miles. The entire area was officially designated a Dark Sky Park, a place with extremely low light pollution, where on a clear night you could see the Milky Way. Rachel always scouted the route to her destination before making a trip. That was why she knew there were a handful of star camps in the area, campsites where you could enjoy breathtaking views at night.

But probably not tonight. Since they had left Asheville behind, thick storm clouds had moved over the clear blue sky. Up here on the hilltop, the first heavy raindrops escaped from the massive formations, accompanied by angry gusts of wind.

“Here we are,” said Rachel.

A gate blocked the road. Rachel opened her window and entered the code on the terminal that the director of PARI had emailed her yesterday. With a squeak not unlike the groan of an old woman, the gate swung open, clearing the way.

As they drove further up the mountain, the forest opened out. Rachel heard Shawn express his amazement. As usual, he limited himself to the words “super cool” and “amazing.”

If you had never seen a radio telescope up close before, the sight of the observatory was indeed impressive.

The extensive grounds on the ridge were bordered by two 26-meter dishes. They were the two largest antennas at PARI. Rachel glanced at the digital display on the dashboard. It was shortly after one o'clock. He should be expecting them.

She drove between a few smaller halls to the building that looked like it could house the control room. Behind it stood a much smaller dish with a smiley face painted on it. Two lonely cars stood in front of the door of the supposed control center. Too few for such a large area, Rachel thought. She parked the Honda next to them, and as she turned off the engine, she spotted him.

“We're being picked up.”

Shawn handed her back her phone and the two got out of the car. He was standing under the canopy.

Rachel hadn't imagined he would have aged so much. He had retained his gaunt figure, but his hair had turned as white as Santa Claus's, even though it was cut short. His equally white full beard reinforced this impression.

“You're almost on time,” he greeted them.

“Elliot, it's good to see you,” Rachel said. “Thanks for making this happen. “

“I haven't promised anything yet.”

“Shawn, may I introduce you? This is Elliot Maxwell. He's one of the operators here.”

Shawn shook his hand, and Elliot grinned.

“And who do I have the honor of meeting?” he asked.

“Dr. Shawn Whitfield,” Shawn introduced himself. “Astrophysics at Indiana University in Bloomington.”

“Cool,” said Elliot.

“I can see you two will get along great,” Rachel remarked.

At that moment, the low-hanging clouds released their burden. Dripping with dark rain, they seemed to spew out every drop of water in the world. Within seconds, the big radio telescopes had disappeared behind a wall of liquid.

“We’d better get inside!” Elliot shouted over the noise.

Inside, it was dry, but far from cozy. The building exuded all the charm of a factory hall. Elliot led them down a hallway, past abandoned offices. LED panels covered in cobwebs hung from the ceiling, some of them not working. The smell of cold nicotine and coffee lingered in Rachel's nose. She secretly bet that Shawn would still say it was nice. He was a polite guy.

“And what brings you two here?” Elliot asked.

“How about you give us a little tour first?” Rachel countered.

“In this lousy weather?” Elliot squeaked. “You two are scientists, you can imagine things pretty well. So just imagine you're getting a cognitive tour.”

He paused. When neither Shawn nor Rachel responded to his suggestion, he continued.

“Okay, it's like a dream trip. Only with a lot of info dump, I warn you! So, you probably saw the two big boys when you came up the driveway. By the way, we're at an altitude of over nine hundred meters here. The twenty-six east has a 327 megahertz radio, the west has 1.4 and 4.8 gigahertz. We also have a twelve-meter precision antenna with twenty gigahertz and some really cool telescopes. A ten-inch and a twelve-inch Cassegrain, a Coronado Solarmax 40.”

“And the smiley face?” asked Shawn.

“Ah, a relic from the Cold War era. The whole facility used to be an NSA listening station. You may remember the name Rosman Research Center. That's what it used to be called. The smiley face was painted for the Russians. It supposedly gave them something to laugh about while they spied on us spying on them. It's about four and a half meters at 1.42 gigahertz. Clear so far?”

“All clear, Captain Jack Sparrow,” Rachel replied.

“That's pretty cool stuff, if I may say so,” Shawn said.

“You may,” said Elliot, strolling calmly down the hallway. “Oh, and the whole place is non-profit. So if you know anyone who’d like to clean the toilet or bring coffee, let us know.”

“And how do you two know each other?” Shawn asked suddenly.

Rachel almost choked on her drink when she heard the question. Not that she found it uncomfortable, it just wasn't particularly glorifying. Elliot also seemed to flinch briefly.

“Well...” he stammered. “Rachel and I...”

“We used to be together,” Rachel rescued him.

“But not for long. A few years. Ages ago,” Elliot said dismissively.

“That's not true. It wasn't that long ago. Only... twenty-three... oh, damn. It's been that long.”

“It's okay,” Shawn said quickly. “Stupid question. Pretend I didn't ask. So, you work here by yourself?”

Elliot quickly recovered. “Um, no. Actually, there are fifteen permanent employees here. We also run a small museum and offer tours. But the others are all at the Mid-American Regional Astrophysics Conference in Arkansas right now. Our facility manager is home sick. Besides me, only Christina is here. She must be somewhere on the premises. She's the woman for the tough jobs, if I may say so.”

“The other car, right?”

Elliot stopped and scratched his head. “To be honest, I haven't seen Christina since the day before yesterday. Maybe the Wendigo got her. Not that people disappear here regularly, but...”

He turned around. A mischievous smile played on his face. He was still the Elliot whom Rachel had met at college in 2004. Even though he was now in the body of an old man.

They entered a large room at the end of the hallway. It was a little warmer here, and the musty smell of the break room was replaced by the smell of heated plastic. Rachel didn't see any windows, but she did see several computer workstations with monitor walls. Some of them were turned on and displayed some kind of telescope readings or measurements.

“This is the control room. From here, we control the big boys and some of the little ones. But before I go into too much detail, it's your turn.”

“Well, um,” Shawn began tentatively. “I don't know what Rachel has already said about our little project, but we need to use one of your antennas to scan a specific area for a possible radio signal. On S-band up to 4 gigahertz.”

Elliot looked at them both in turn and didn't seem shocked by the request.

“Calling E.T. home, huh?” he asked.

“Monitoring, Elliot,” Rachel explained. “Not transmitting.”

“Yeah, yeah, okay. Just kidding. I forgot that you guys from the university are a little peculiar in that regard.” He shuffled over to one of the workstations, grabbed a cup, and took a big sip. “I can get the twelve-meter antenna ready for your project. Just tell me where to point it.”

“How long do you think it will take you to set it up?” Rachel asked.

“Depends... I need a smoke first. Want to come with me?”
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Shawn had stayed inside. Rachel couldn't blame him in this awful weather. It was pouring rain, but at least they could talk.

“Why didn't you smoke before we got here?”

“I forgot my cigarettes on the table.”

“That sounds like you,” Rachel had to admit. “You were just too lazy to walk back a few meters.”

Elliot lit his cigarette and shrugged. He looked tired now that Rachel was looking at him more closely. He used to have jet-black hair. Rachel had even bragged to others that her boyfriend's hair was as dark as space.

“It's lonely out here,” Rachel said.

“I'm not lonely, just alone. That's a big difference.”

“If you say so...”

“It's nice, isn't it? That I can be alone here.” Elliot shrugged and took a deep drag. “I read about you from time to time. It makes me pretty proud. I don't have anyone to talk to about it, but I keep telling myself: Maxwell, what you and little Rachel had back then was a good thing.”

“Hmm,” was all Rachel could say.

The last year with this man had not been good, and they both knew it. Rachel believed that the failure of their relationship was based on the fact that they were simply too similar. Two loners with the same preferences and strengths, but above all the same weaknesses. Rachel couldn't remember which of them had said the decisive words in the end. By now, it didn't matter anymore.

Elliot looked at her questioningly. “What about Sebastian?”

“Bad topic.”

“Hmm,” agreed the PARI operator.

Rachel felt cold wetness creeping under her jacket. She shivered, even though the rain wasn't reaching her. Elliot took another drag and looked at her through the cigarette smoke. His bright blue eyes still radiated the incorruptible sincerity she had liked so much.

“Do you remember when we smoked weed and divided the stars among ourselves on the roof of the university observatory?”

Rachel couldn't help smiling. “I'm still really mad at you for hogging all the stars in the constellation Auriga.”

“C'est la vie!” Elliot laughed. “But you know what I think?”

“They're among us.”

“Don't make fun of me just because I have a few X-Files weirdos as regular customers. At least they pay well.”

“Sorry.”

“No, I think what worked so well between us back then was that we came from similar backgrounds. You didn't have a father, I didn't have a mother. That left a void in both of us.”

Rachel put her hands on her hips and looked Elliot up and down.

“Don't tell me you've become a philosopher now. The loneliness out here doesn't seem to be doing you any good.”

He looked like he wanted to say something, but didn't dare. Had Rachel intimidated him with that statement? With the half-smoked cigarette in his hand, he made a dismissive gesture.

“Don't listen to me. It's just the ramblings of a depressed old guy getting a visit from his ex.”

Rachel swallowed. A sudden sadness had overcome her and tightened her throat. Where the hell did that come from? They were adults, so they should behave like adults.

Her hands felt useless, so Rachel buried them in her jacket pockets.

“It's funny...” Damn, her voice betrayed her uncertainty. “You drive around the world for a few hours and suddenly you don't know why you're here anymore.”

“You wouldn't have driven this far if something wasn't driving you.” There he was again, Elliot the philosopher. “Believe me, I know you well enough. Probably even better than you know yourself.”

“Of course. You can see my face,” Rachel replied mockingly. “I have to use a mirror for that. And even then, I only see a distorted image.”

Elliot pressed his thin lips together. His full beard completely swallowed them, and it looked as if he had no mouth at all. The cigarette slipped between his beard hairs. But instead of taking one last drag, he put it out on the wall of the house.

“Let's go over your plan,” he said. “I'm sure we'll have a lot of fun together tonight.”
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Awakening


MAY 20, 1978, EARTH



Walter woke up sweating. He shook his head as the dream faded from reality. He had been pursued by a human-like creature with green skin. A Martian, presumably. His brain was playing with what he had previously experienced.

Walter got up. It was hot in the room. He went to the window and pulled up the blind. The afternoon sun was shining in. That was one disadvantage of working night shifts all the time. First, it took him a long time to fall asleep, and then when he woke up again, the day was almost over.

He went to the bathroom, relieved himself, and splashed some water on his face. He would shower later. The typewriter was waiting for him. He had a travel model sitting on his desk. He had loaded paper early that morning, intending to write an article about his observation. Professor Clark would not be pleased; he was waiting for his master's thesis. So he had to work at home.

However, there were a few details he had forgotten to ask Jim for yesterday, in particular which Uhuru detector Jim had used. That would play an important role in the methodology section of the article.

Fortunately, he knew Jim's number by heart. He was their permanent contact at Goddard, from which SAS 3 was officially controlled. Walter stuck his finger in the hole on the dial, pulled it all the way out and let go. The phone dialed the number with a buzzing sound. Continue. Continue. There was a short pause, and then he heard the dial tone.

“Hello, this is Jim Winterbottom. Who am I speaking to?”

“It’s Walter. Good morning, Jim!”

“Good morning? That’s a good one. Did you just get up?”

“I need my beauty sleep, Jim.”

“Does it help? Maybe I need to try that... But if I were any more beautiful, Christine wouldn't be able to handle it.”

“Sorry to get straight to the point, but I need the exact sensor data from Uhuru. Do you have it handy?”

“Of course. Everything is in order here. Just a moment, please.”

There was a rustling sound. A chair clattered. A sneeze was coming. He held the receiver far away. Achoo! Dust swirled, and the sun's rays played with it.

“Walt? There seems to be a small problem here.”

“Is the computer not booting up again?”

“No. Well, yes. Wait, I'll take you over there.”

Clattering, rustling. Then a shout: “Damn cable!” in the background. Knocking and clattering.

“Okay, now I can type with the receiver to my ear.”

Walter heard the familiar sound of a keyboard.

“Wait, I've got it. The system does nightly backups. No problem.”

Jim whistled a tune he didn't recognize. Keys clattered.

“There we are. The data package... Damn, it's empty! But that can't be! You saw it yourself.”

Walter nodded. He had been there when Jim transferred the file. He didn't need the data itself, just the metadata.

“Now what?” he asked. “Did Uhuru save the data?”

“No, the satellite doesn't have that much temporary storage. I'll check with system administration. I'll also send the satellite a new command.”

“Thanks, Jim.”

The connection was terminated. Walter glanced at his typewriter. The paper was still blank, and would remain so until tomorrow. He had to go to MIT to check on the data.
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The notes he had made were still in their place. He had drawn the structure of the solar system on paper. An arrow pointed from Earth to Mars in the sketch, and a second pointed to Saturn. That was all he had found out.

The terminal beeped. The computer to which it was connected ran around the clock, even when no one was logged in. Only every few weeks did the administrator shut it down to install updates.

Walter logged in and was immediately taken to his personal storage area. It was almost completely filled with SAS-3 data. Their X-ray satellite had transmitted images again yesterday. Walter hadn't looked at those yet. He had to be careful how much time he devoted to this hobby rather than the group's research and his master's thesis.

No. It wasn't too much yet. But where was yesterday's small file? And the evaluations? What had become of the FORTRAN program he had written? And what about the calculations that had ultimately led him to Mars and Saturn?

All that was gone.

Walter leaned back. If he were religious, he would interpret this as a sign from God. Stick to your work, or else... But he didn't believe in such things. It was his decision, and he feared Professor Clark more.

The phone rang. It was Jim.

“Did you find the data?” Walter asked after greeting him.

“No, I'm sorry. Can you send me the file with the measurements? I need it for the archive.”

“Everything related to Uhuru is gone from my end too. Even my own calculations.”

“What? That's a strange coincidence. Although, it fits...”

“What fits, Jim?”

“I tried to start a new measurement via Uhuru. But the satellite is no longer responding. Under other circumstances, I would have blamed it on its age. It is well beyond its primary mission. But actually, yesterday it still had enough energy to at least respond to my calls.”

“You mean...?”

“I don't mean anything, Walter. We're probably just unlucky. A chain of unfortunate events that led to the loss of all data.”

“I...”

“Walter, it's not worth it, believe me. You're still young. Just focus on your master's thesis and forget it.”
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But it wasn't that simple. Jim might be twenty years older than Walter, but there was another difference: the Goddard employee was an engineer, not a scientist. An object emitting X-rays and moving toward Mars—he couldn't just forget about that, could he?

Walter looked in the phone book. A for Administration. He dialed the internal number. A man named Michael answered.

“I'm having a problem with my user memory,” he said.

“Have you tried logging out and logging back in?”

“Yes.”

“All right. What's the problem?”

“Data loss. I'm missing several files.”

“Let me take a look. What's your user ID?”

Walter gave it to him.

“Thanks. This should be quick. The file system has a journal function, you know? Is it the CSV file with Uhuru in the title?”

“Yes, exactly. And a text file. Did you find them?”

“Unfortunately not. I'm afraid I can't help you there.”

“What's wrong?”

“With me?”

“With the files.”

“Oh, I see. You deleted them in the middle of the night.”

Walter shook his head. He had been tired, but he wasn't stupid enough to delete the measurements! It must be a mistake.

“Me?”

“Someone with your user ID. Have you shared your password?”

“No.”

“Well, then it must have been you.”

“But you could have done it too.”

“As an administrator, I could delete your data, that's true. But the log shows very clearly who was responsible. And that was you.”

“But I wouldn't delete my most important files.”

“Well, it's happened to others. I hope you can recover them.”

Walter sighed. Jim had already tried to get a new measurement, but Uhuru ignored him. What if he managed to set SAS 3 on the object? But to do that he would have to convince Clark, and that would be difficult.

“Couldn't you reconstruct the files somehow?”

“That would be magic. They've been overwritten several times. Whoever deleted them knew what they were doing.”

Damn. Walter leaned back in his chair. His gaze fell on the top disk in his stack. The flexible black disc at least contained the SAS 3 data that had motivated him to investigate. Unlike the areas on the computer, it would have been difficult to delete it remotely. Walter picked up the disk and inserted it into the drive. Then he displayed the table of contents. It was empty.

Damn.

He tried another terminal, but it wasn't the floppy drive. The eight-inch disk didn't even look formatted. Someone had probably treated it with a strong magnet. To recover the data after that, you would need futuristic technology that not even MIT possessed.

The notepad he had written on was still there. One arrow pointed to Mars, the other to Saturn.

There was a knock at the door. Clark? But the professor didn't need to knock. This office belonged to the entire research group.

There was another knock.

“Come in!” Walter called.

The door opened. A woman in an Army uniform entered. A major, as he could tell from her insignia. Walter was a Navy SEAL himself.

“Mr. Walter Miller?” She held out a card identifying her as a DARPA employee. So why was she showing up at his office in uniform? Was she trying to impress him?

“That's me. What brings you here...” He leaned forward and read the name on the card. “Cathy?”

“I'm very sorry, but I have an unpleasant task. From what I understand, you are in possession of confidential documents.”

Walter shook his head and crossed his arms in front of his stomach. He didn't know why, but he had to see for himself that the notebook existed. Damn. Of course, the visitor's gaze followed his. She reached for the notebook, opened it, and leafed through it. She paused at the last page and held his drawing close to her face.

“Too vain to wear glasses, are you?” Walter asked.

“You got me.” Cathy closed the book and put it in a briefcase she was carrying over her shoulder. “I'm sorry, but I have to take this with me.”

“Can you...?”

“No, I can't explain it to you. Confidentiality, as I mentioned.” She took a step forward, grabbed the stack of floppy disks, and put them in her bag as well.

“You can't do that...!”

“Yes, I can.”

“We will...”

“Professor Clark has already lodged an official protest. We have, of course, discussed this with the faculty.”

“And what reason did you give Clark?”

“The same as I gave you.”

At least she was fair. Walter took a deep breath. There was probably nothing he could do. He just felt sorry for his colleagues, who had now an entire series of measurements.

“Is it my fault?”

“No, it's our fault, Walter. No one is blaming you for doing your research. It's natural behavior. Decisions were made that, in hindsight, turned out to be wrong.”

Was that why things had escalated? Apparently, someone had already sneaked into the office to wipe the disk. And now Cathy had shown up and taken all the storage media with her. Someone wanted to play it safe. Why hadn't anyone thought of that before?

Because something had happened.

Of course! He tapped his temple in thought. Between the secret destruction of evidence and the official visit, something must have happened that led to a reassessment of the situation. DARPA, which normally operated under a cloak of secrecy, had decided that no evidence could be left behind, and so Cathy had been sent to him.

But what had happened?

It must have something to do with the object that was emitting X-rays.

“Will we get the disks back?” he asked. After all, they were the property of MIT.

“I'm afraid not. I've already issued Professor Clark a receipt. The equivalent value will be reimbursed to you from the state treasury.”

At least they weren't being stingy. His colleagues would still be annoyed, since no one would reimburse them for the observation time with the SAS 3 detectors. And who was to blame? Him, Walter, for being too curious.

“If you think of anything else I've forgotten, please let me know.” Cathy pressed a business card into his hand. There was no address on it, but there was a phone number in California. “You are obliged to forward everything related to this case to us. It could be a criminal offense if you deliberately disregard this.”

“What case?” he asked.

Cathy grinned. “Nice try. But I think you know exactly what I'm talking about.”

The visitor closed her briefcase, saluted by tipping her uniform cap, and left the room.
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That was exciting. Frustrating because he had nothing to show for it, but still more exciting than anything he had experienced so far as the supervisor on duty at SAS 3.

And it didn't seem to be over yet. The door burst open and Professor Clark stormed into the office. He must have been waiting in an adjoining room until Cathy left.

“Walter, what did I tell you?”

Oh, a scolding. Walter mentally prepared himself. “That I should focus on my master's thesis.”

But Clark just laughed. “That's not what I mean. I've always preached to all of you to go through your scientific life attentively and also to pick the flowers along the way. And I hear you did that perfectly. A chance discovery! That's how the most important discoveries are made. Can you briefly tell me what exactly you found out?”

“Of course.” He laid out the whole story.

“That's really exciting. And judging by DARPA's reaction, you were on the right track.”

“So we'll continue to look into it?”

“No, what are you thinking? There's a clear stop sign. Besides, SAS 3 has received a small update to its control program. And not just our X-ray satellite. No one told us what it was about, but naturally I took a look at the program. It causes the satellite to simply look away in certain situations. They hid it in quality assurance. If the source moves too much, which indicates a position in the solar system, the image is automatically discarded.”

“That's clever. Our X-ray eyes now have a blind spot.”

“Correct. But all the better, Walter! Now you can finally concentrate on your master's thesis. Do you know why I'm pushing you so hard? Because I value your work. We need people like you who think outside the box.”
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When Clark had left, Walter put his feet up on the table and sighed. He really wanted to look into this matter. Could DARPA really prevent an X-ray telescope from observing the object? They may have interfered with the control programs, but weren't there always random movements of the detector axis over the target area? The X-ray satellites orbited the Earth and therefore had to constantly realign themselves.

However, the program would intervene if it detected that the target object was moving too fast. What was considered too fast? That must have been specified somewhere in the program. Walter put his feet down. They had developed the source code themselves at MIT. Walter knew where it was stored. He logged in and navigated to the right place. Here he only had read access, no write access. He couldn't change anything, since his account wasn't a member of the programming team. But that wasn't what he was after. He went through the FORTRAN structures. The speed had to be defined somewhere.

And there it was.

10 CONTINUE

IF (CONT) THEN

CURVEL = GETVEL()

IF (CURVEL .LE. MAXVEL) THEN

CALL TRIGGR

ELSE

WRITE(*,*) ‘=> write permission denied.’

END IF

CALL PAUSE(1)

GOTO 10

END IF

END

MAXVEL was the decisive limit. Walter continued searching. There! The value was defined as a REAL variable. He noted it down and then reconstructed his assessment from yesterday, in which Mars and Saturn remained as possibilities. With the new parameter, he could finally decide between the two targets. Saturn was clearly out of the question. MAXVEL was too small for that. But the value fit Mars perfectly.

Walter slammed his fist on the desk. DARPA had won, but he had wrested one piece of information from them: the object was apparently on its way to Mars.
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Walter licked his lips. He had coaxed information out of the secretive DARPA, and the people there hadn't even noticed. That whetted his appetite. Couldn't he trick them in other ways too? DARPA had one disadvantage: it had to protect a relatively large territory—and against curious scientists at that. The fact that they had programmed a blind spot into the X-ray satellite was like a high wall secured with electric wires. But the territory it protected certainly contained small tunnels that no one knew about.

He just needed to find them.

To do this, he went through the program's functionality again. It rejected all images that showed rapid movement. The object he had found was bright, but very small. What if he aimed the detector at the area around the object? Those images would only show noise. He would never see the images showing the object. Once he had assembled all the images, he would see a lot of noise—and a black hole in the middle. But its existence alone would prove that the object must be there. It was negative proof, and the best part was that no one could blame him for anything, because he wouldn’t have tried to image the object.

However, there was one drawback to the idea: he would have to deceive Clark.

Walter took a deep breath. Clark probably wouldn't even notice if he added a few extra targets. The images would be blank. His boss would simply discard them. Sometimes the SAS 3's axis drifted so much that images failed.

The door opened. As if the professor had read his mind, he tossed him a handwritten note. “Can you please pass this on to Goddard? We need to repeat some of yesterday's observations.”

“Sure, will do that right away.”

For the first time, he was looking forward to this task.
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The wait was particularly stressful today. Walter tried to concentrate on his master's thesis, but he only managed to write half a page, having to correct every other word afterwards. What if Clark found out? It could cost him his academic career. And this Cathy probably wasn't one to take jokes. He took out her card and was about to call the number in California to turn himself in.

Nonsense, Walter, don't be such a coward. What isn't forbidden is allowed. It was forbidden to photograph the object, but no one had mentioned its surroundings. DARPA could hardly declare the entire sky a restricted area. They were lucky anyway that the Russians didn't have an X-ray satellite in space yet. They certainly wouldn't let DARPA intimidate them.

Maybe I should at least warn Jim. The man was something of a friend, and he was probably carrying out the mission right now. Walter tapped on the edge of his desk.

The phone rang. It was Jim. Mind reader!

“I was just about to call you,” Walter said. “The thing is...”

“Wait a minute, let's take care of business first. It seems like you guys aren't communicating well lately. What's going on with you? Almost half of all the targets were recorded twice. And then there's nothing to see in the pictures. Should I send them to you anyway?”

Duplicate targets? How could he explain that? “Yes, send them over. I'll turn on the modem and put a disk in the drive.” Wait a minute. Cathy had taken all his disks with her, and he had forgotten to get new ones. Damn. Well, he would store the data in his private memory. He arranged everything and redirected the terminal to the dial-up connection.

“All set,” he said, as the modem's lights glowed red and green.

“What did you want to tell me, Walt?”

“Me? I just wanted to talk about that strange visitor today.”

“Oh, did she visit you too, that Cathy person from DARPA?”

“Yes, she took all my floppy disks. Even the ones that had nothing to do with this.”

“Some idiot must have recorded things he shouldn't have photographed,” Jim said. “She really scared me, saying I could lose my job if I supported something like that.”

Um, yep. He had been that idiot. It was best to be honest with Jim. “Yes, I guess that was me who took those pictures.”

“Oh. So you've sworn off this business. Is that why you photographed nothing for a change?” Jim laughed artificially.

“Ha-ha, yes, you could look at it that way. But I think my colleagues systematically got the coordinates wrong.”

“Well, anyway. I hope I never see that Cathy again. She kind of scared me.”

“You? Well, that's saying something.” The modem had stopped working. “Oh, the transfer is complete.”

“Yeah, nothingness compresses well.”
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Wait a minute. Walter ran to the fax machine and retrieved the list he had compiled on behalf of the professor, adding his own coordinates. He grinned broadly. Why hadn't he noticed that before? Clark had obviously had the same idea he did. He must have memorized the coordinates when he explained his observation to him. He had only added a few alibi objects so that it wouldn't be so obvious. Walter's unauthorized addition made it stand out much more, of course, so that even Jim, who was hardly interested in the science behind their work, had noticed it.

Professor, Professor, you're more curious than DARPA allows.

He ran back to the graphics terminal where he was logged in and sat down on the swivel chair in front of it. The resolution was close. Walter pushed his hands under his thighs because he was so nervous. The image was slow to build up. He had loaded all the images of the region in question into the memory, which pushed the computer to the limits of its capacity.

But it had the advantage that his question would be answered at a glance.

Walter felt a draft on his back. He turned his chair around.

“Professor Clark!” he exclaimed. “I thought you were...”

“I'm sorry, but I couldn't stand it.”

“What?” Perhaps it would help to act innocent.

“The observations today. I thought you might notice.”

“What?”

Clark came closer. “You're loading all the images side by side into the memory? That's clever. We can see right away how big the gap is. Walter, I knew I could count on you. You'll go far with your curiosity.”

“Or I'll end up in a CIA camp and no one will ever hear from me again.”

“Oh, don't worry. I requested those coordinates. You just followed my instructions.”

Walter nodded. At least he didn't have to actively lie to Clark.

“Look!” Clark pointed to the screen. The graphic had already expanded beyond the center of the display. A sea of green dots on a black background, with no discernible structure. So this was what nothingness looked like.

But it wasn't the empty space that interested them, it was the area in its center that SAS 3 hadn't recorded due to the change in the program.

But...

“There is no center.” Clark was the first to voice the thought. The X-ray telescope had apparently photographed the entire area where he had observed the object yesterday.

What did that mean? Either he had measured some artifact that didn't exist at all, or the strange object had ceased to exist yesterday, sometime between May 19 and 20.

“There's nothing there anymore,” Walter said.

“DARPA made all that fuss for nothing,” Clark said. “Maybe there never was anything there.”

“I don't think so.” He told him about the deleted diskette and the subsequent confiscation of the same floppy disk. “Something must have happened in the meantime that caused them to change their strategy.”

“Tightened it up, I'd say.”

“Yes, tightened it up. So it was certainly nothing good. A disaster, a loss.”

“That no one is supposed to know about,” Clark added.

“And we figured it out,” Walter said.

“But no one is supposed to know about that either.”

“No?”

“Walter, sometimes you have to let it go. Our curiosity isn't completely satisfied, but we know more than almost anyone else on Earth. That should be enough. It won't help anyone if we brag about this knowledge.”

Walter nodded. That was a sensible attitude. They couldn't know how far DARPA would go. He really didn't want to end up in a CIA camp.

“Professor Clark? That was fun.”

“I agree. Now delete the files and get started on your master's thesis.”
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Walter only completed half of this task. The empty images were harmless, after all. They only revealed something when arranged in the right order next to and on top of each other. They were a puzzle that only those in the know could solve. Walter packed them away in an archive and decided to copy them onto a diskette the next day.

A single object had flown toward Mars and suddenly disappeared. Walter was very curious to see if and when he would hear about it in the news. Secretly, he imagined that they were aliens who had intended to flee to Mars to escape the stupidity of the humans among whom they had lived unrecognized. One of them had changed his mind, leading to an argument and ultimately to the violent destruction of their alien spaceship. The aliens had probably already adopted too much from humans.
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The Signal


OCTOBER 25, 2032, EVENING



Darkness had cast its shadow over Pisgah National Forest. And even though the cold had set in, the storm and rain had fortunately moved on. The view was clear of what the earthly weather had hidden: the endless universe with its billions of twinkling stars. For Rachel, this sight never grew old. Whenever she looked up at the night sky, she was overcome with the same fascination and excitement she had felt as a ten-year-old, memorizing the constellations.

“Do you think there are vampires out here?” Shawn's bright voice snapped her out of her memories.

“You mean because of all the churches in the area?” Rachel asked.

Shawn came out of the small cottage between the two wooden dormitories. Now in the fall, PARI was deserted, and you didn't have to book one of the frosty cold chalets to realize that. Tour groups and school classes probably visited the facility more often during the warm summer months. Rachel noticed that Shawn was carrying a drink cup and a small bag.

“Don't tell me you found something to eat.”

“So-so. I managed to snag the last bag of jelly beans. The rest of the candy machine is nothing to write home about. Unless you like Smarties.”

“Not really. What about tea?”

Shawn stared into the paper cup as if the answer were drowning in it. “Are you kidding? This isn't even coffee!”

Rachel took her phone out of her shoulder bag. It was almost eight o'clock. She wasn't sad about not spending most of the night in the unheated chalet. Even the prospect of the foul-smelling PARI control room couldn't change her mind.

“Got everything, Shawn? It's time to head over.”

The astrophysicist looked around, and Rachel followed his gaze. The wooded slopes of the surrounding mountains spread out like sleeping giants on either side of the site. In keeping with the concept of the Dark Sky Park, the accommodations were equipped with only a few lamps that emitted an alarmingly dim light. The highway down in the valley was less than four miles away as the crow flies, yet Rachel didn't hear a single car.

They set off on foot for the short walk to the control building. The air was cool, but nowhere near as humid as it had been in the afternoon. What impressed Rachel most was the Milky Way, stretching clear across the sky. Shawn rustled his bag.

“By the way, it's really nice of you to put us up here. Maybe I can check out the exhibition later. I hear there are artifacts from rockets and space shuttles. And an extensive mineral collection.”

“You sound like you had an excellent nap. My bed was as hard as the road.”

Shawn popped some jelly beans into his mouth and mumbled, “But all this is really amazing! Back home in Indiana, we have the Yellowwood State Forest, not far from Bloomington. It's a great place to stargaze. But this is something else entirely!”

When they reached the control building, Rachel heard a deep humming sound. She followed the sound and her gaze lingered on the large western radio telescope. At that moment, it was realigning itself at a barely perceptible speed. The imposing white steel structure was illuminated by a few lights on the ground.

“If I could, I'd spend my vacation here,” Rachel heard Shawn say. “Spend all day looking through old photographs from the archive, touching moon rocks until they're smooth, and at night looking up and watching the planets of our solar system move across the sky.”

“It sounds like you're grateful for your job,” Rachel remarked.

Shawn reached into the bag again. “What can I say? Do you know what you earn as a postdoc at a university in Indiana? You have to love your job.”

“And what is it that you love about it?”

The telescope had stopped aligning itself and fallen silent again. Shawn exhaled a cloud of condensed breath. For a moment, he seemed to be thinking about it.

Then he said, “It's not like most others, I guess. Many astrophysicists are looking for a new home for us humans. But for me it's more about the search for knowledge. What's out there? How do cosmic phenomena influence our everyday lives on Earth? How can humanity use the knowledge it has gained about the universe to create a better world and a more sustainable future for itself?”

A loud clang shattered the silence. Rachel held her breath and hastily searched the darkness for the source of the noise. It sounded as if a garbage can or other steel container had been knocked over behind the control building. It couldn't have been the wind, because there was no wind at all.

“There you are!” Rachel heard from the entrance.

Elliot came toward them, a cigarette in his mouth and his cup in his hand. Had he been sleeping? Did he ever sleep?

Rachel pointed her finger at the corner of the house. “There was...”

“I heard it too,” said Elliot.

“Could it have been deer?”

“Nah, the whole area is fenced in with barbed wire. No deer could get in that easily. Maybe it was Christina. Or the Wendigo after all.”

Rachel was glad Elliot didn't insist on smoking another cigarette. Instead, they went straight inside, where the operator offered her and Shawn seats in front of one of the monitor walls.

“All right, specialists,” Elliot began. “I've moved the twelve-meter parabolic antenna to your desired position. Not that I believe there's anything there that could transmit, but okay. And on S-band! But I'm more than willing to be proven wrong.”

Rachel sank into the worn chair. It felt as if an invisible cloud of dust escaped from it and drifted up to her nose.

“We'll keep the twelve-meter on it for fifteen kiloseconds and see if we pick anything up. If your hypothetical signal is strong enough, we should detect it with a measurement.”

“It should be strong enough.” Rachel was sure.

Elliot leaned over the keyboard, used his index fingers to press a few keys, and looked at Rachel skeptically. “Don't you think it's time you filled me in on your little project? I'm just saying. Here comes the esteemed Rachel Adams to remote North Carolina and books observation time because she suspects a possible signal on S-band frequency somewhere in the middle of nowhere between Earth and Mars.”

Rachel smiled. “That's exactly why we're here. You summed it up perfectly.”

“I know, I give lectures occasionally.”

“Hopefully without a cigarette in your mouth.”

Elliot leaned back in his chair, crossed his arms, and pulled the corners of his mouth toward his chin.

“Sorry,” Rachel said quickly. “But I think you should stop doing that.”

“That's not the answer to my question,” Elliot replied coolly.

Rachel sighed. “You won't let it go, huh? We suspect a possible object at that position. The spectral analysis indicates an artificial surface, with an object length of about twenty-five meters.”

“Wow,” Elliot said. “That's a crazy twist, Rachel. I didn't know you were one of those X-Files types.”

She took the folder out of her shoulder bag and showed Elliot the printouts from the cloud. He still didn't seem to believe her. Fine, then. The radio telescope would have to provide the proof.

Elliot spoke more to himself than to his visitor: “Let's see if the fossilized low noise block is still any good. Even if the twelve-meter antenna has a multi-frequency feed, that doesn't mean the whole thing is plug-and-play.”

He took a sip from his cup. Shawn sat with his back alarmingly straight, watching the spectacle. He was surely as excited as a child on New Year's Eve.

He said, “So you've set up a DSP receiver to convert the analog signal into a digital signal.”

“Yep.”

With unflagging enthusiasm, Shawn inquired about the Doppler correction. When he asked whether Elliot had mapped the expected Doppler curve in the software so that the signal could be tracked, thereby keeping it stable, Elliot simply replied with another “Yep.”

The initial search at low frequencies was unsuccessful. Except for natural background noise, the software did not detect anything. Rachel remained optimistic. If it was an object from Earth, it had to emit some kind of signal. If not, it was most likely a wreck. Her mind would not allow for any other possibility.

But even in the higher frequency ranges, the antenna recorded nothing. Only at around 2.4 gigahertz did small signal peaks appear.

“Interesting,” Elliot whispered. “I think there really is something there.”

The waves measured were clearly visible on the monitor. Rachel couldn't help but smile. Elliot hated it when she was right. Always.

“So?” she asked. “What do you think it is?”

The corners of Elliot's mouth turned upward, revealing that he was excited. He made some entries, and Rachel knew that he was first searching the entire spectrum up to four gigahertz. However, the signal was only detected at 2.4 gigahertz.

Shawn was excited. He made wild guesses about its origin, including everything from a forgotten satellite to an alien ship.

“I’ve got to show this to Christina,” Elliot said with audible enthusiasm. “If she ever shows up again.”

“Can you play the audio signal?” Rachel asked.

Elliot scratched his beard. He turned his chair toward the rack next to the monitors, where he turned a knob on the interface. A dull noise surrounded Rachel. Whatever the dish was picking up was distorted beyond recognition.

“What could it be?” Shawn asked. “Machine noises?”

“Not on a radio frequency, kid,” Elliot replied. “No, it does seem to be some kind of radio signal, but something is interfering with it.”

“The cloud.” Elliot turned to Rachel and looked at her questioningly. “The object is surrounded by a cloud that glows in the X-ray range,” she explained. “That's very likely interfering with the radio signal.”

Shawn suddenly interjected, “Is it just me, or does that sound like someone saying something?”

Everyone remained silent and listened to the static. Indeed, beneath all the distortion and humming, there was something that might be a human voice. Rachel listened closely. The modulation and rhythm seemed to occur in a repeating sequence. It could be a short, constantly repeating message.

A human voice! Sent from a spacecraft two million kilometers away from Earth.

Gradually, Rachel began to understand what Harlowe found so fascinating about this phenomenon. If it was a secret spacecraft from the 1970s or 1980s, he wanted to prevent its discovery at all costs. It didn't matter whether it was American or Soviet.

Elliot said, “Well, kid. If it's transmitting on an Earth frequency, it can't be an alien ship, can it?”

Shawn was not impressed by Elliot's jab. He offered him the jelly beans, but Elliot refused them with a disgusted look on his face. Instead, he had pulled out another cigarette and was sipping his coffee.

“That seems to be the proof,” said Rachel. “We obviously have a spacecraft here. Possibly an old experimental object. It must have either strayed off course or been lost in space for a long time. But, my goodness, it's transmitting!”
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As she gazed at the stars, Rachel wondered what else up there was hidden from the human eye. What secrets might be concealed? Quite a few, she believed, now that she was certain that a previously unknown object was flying around up there.

From what she knew of Chandra's measurements, the thing must be enormous. Perhaps it had been assembled in space back then. Or was Skylab still in space? In terms of size, that would fit. Skylab consisted mainly of the second stage of a Saturn IB.

No, such a consideration was nonsense! When contact with Skylab was reestablished after four years of radio silence, it was discovered that the abandoned space station was sinking faster than calculated.

Skylab had been brought down in 1979. The debris had fallen over Australia. It had been brought to the US, where it had been clearly identified. An Australian community had even issued NASA with a fine for illegal waste disposal at the time. No, whatever was up there had to be something else, even if it was the size of a Saturn rocket stage.

“What are you thinking about?”

Rachel started. Elliot looked her over as he blew cigarette smoke into the night sky. It was remarkably quiet around them. No aircraft noise, no cars, not even the telescopes made a sound. Out here, it was very different from Cambridge. Elliot waited for an answer. And while he scanned Rachel's face intently, as if trying to figure out how many wrinkles had appeared since they last met, she wondered if this Christina Elliot was talking about was just a figment of his imagination.

“Do you ever feel alone?” Rachel asked.

“Alone, yes. Maybe lonely too? I don't know. When is one lonely?”

Rachel wrapped her arms around her body, hoping to retain some warmth.

“But I know what you mean,” Elliot added. “I quite like it here. Better here than anywhere else in this crazy world. A guy like me is probably best off here, don't you think?”

“As long as it makes you happy...” Rachel looked at the ground, immediately regretting her statement. “I'm sorry, that was intrusive.”

“No, it's okay.”

Elliot put his hand on her shoulder. An unexpectedly violent reaction shot through Rachel's body and she jumped back. Elliot quickly took his hand away.

He said, “I really like it here. But after all these years, you come to certain conclusions. I can't shake the feeling that I'm only doing this job because my mother used to work at NASA. Basically, I don't know what else I could have done. Well, now I'm here and I tell myself I had a choice.”

“So you think your mother pushed you into a career in science?”

“And I didn't have the guts to question it...”

Like a shy deer, Rachel moved closer to Elliot again. What he had said made perfect sense, even if Rachel would prefer to ignore it. Her fascination with science didn't come out of nowhere. And her own mother had found it anything but good.

For years, she had tried with unprecedented vehemence to dissuade Rachel from a career in space travel. She had never gotten over her father's death, even though she repeatedly assured Rachel that she had.

Old wounds were regularly reopened for her mother, especially when new manned missions were launched. And, of course, on the anniversary of the accident. Rachel remembered a newspaper article from back then that her mother had cut out and kept in a plastic sleeve. After all these years, the paper had yellowed and become brittle, taking on a sweet, musty smell.

Rachel started to speak, but needed a moment before she could put her thoughts into words.

“I think you can find fulfillment in something that others have motivated you to do. And what could be better than when that someone is a parent? Isn't it something like a legacy from parents when their children work in the same field as them?”

“Hmm, I don't know. Maybe I'm more of a subversive, rebellious type.” Elliot tapped his cigarette out on the asphalt and looked over his shoulder into the distance, where the western radio telescope was located. He would stay here.

And it was obvious that he regretted what had happened between him and Rachel. But time didn't stand still, and they were both very different people now than they had been back then. Even though Rachel was firmly convinced that some characteristics never changed.

“This news about your ghost object,” Elliot steered the conversation in a different direction. “What are you going to do with it?”

Rachel swallowed. Elliot was clearly putting up the walls around his heart again. Had it all gotten too close to home for him? She figured he would probably only talk about professional matters for the rest of her visit.

“Okay,” Rachel said, trying to sound professional. “We have what we have. I suggest you keep your dish pointed at the object for the rest of the observation and see if it picks up anything else. And the message? Well, I'll have to find someone who can clean it up for me. A sound engineer, perhaps. That is, if anything can be extracted from the noise. But if so, we may get a clue as to the content of this message.”
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Rz+uT


MAY 20, 1978, SOLAR SYSTEM



Stupid password.

Capital R. Lowercase Z. Plus. Lowercase U. A small I appeared on the screen.

Rz+i

Wrong. He pressed the delete key. That was his favorite key besides the space bar, because even with his hands tied together, he could still hit them reasonably well.

Rz+u

Small u. Ha! Capital T.

Rz+uZ

Damn. Delete. The cursor flashed beside the small u. Now aim carefully! He turned his finger in its thick bandage so that the narrowest part pointed downwards, right above the T.

Rz+uT

Enter! Luckily, his password didn't have any more characters. But that was what he got for it. Colleagues had often made fun of him for using such long passwords and not sticking them on Post-its on the screen or at least under the keyboard.

That was difficult to do on the Urania-1, because the keyboard of the electronic computer was screwed to its base. The login script ran and assigned him his personal area. A new message had arrived for him, surely the one George had pointed out to him yesterday. It could only have come from Shania. His parents were dead. He had no siblings. Somewhere down in Texas, he had uncles and aunts on his mother's side, but he had no contact with them. They thought he was dead. They’d almost turned out to be right.

What did his ex want? She hadn't shown up for the launch of the capsule six weeks ago. They had last seen each other almost three months ago. That was when he had told her his final decision. But he had also been very clear about what it would be beforehand.

Mars.

The name had fascinated him even as a child. A god of war who had his own planet, at least that was how he understood it.

“Richard?” Juan floated toward him, halted an arm's length away, and turned his head to the side as he spoke to him. That was George's fault, who had impressed upon him that he must not transfer his bacteria to Richard under any circumstances, due to his weakened immune system.

“We’re going to start up the reactor now,” Juan said.

“What? I can't hear you very well when you're talking in the other direction.”

“Never mind. You should take it easy anyway.”

Richard grinned. Zero to one for Juan. “You win. The reactor, right? Do we have ten minutes for me to read my email?”

Juan shook his head. “The batteries are almost dead. We need the reactor.”

“Okay. I'm in.”

They floated to the other end of the cabin.

“Mission control has given me the go-ahead,” said George. “Glad you're here.”

“Then start up that baby.”

Basically, all they could do was monitor the status displays. Voltages, currents, temperatures, and pressures were shown on various scales. They provided an overview of what was happening in the reactor. If something went wrong, however, there was little they could do except remove the moderator rods and insert the boron. And hope. As an astronaut, you got used to that. Richard had talked to Armstrong at length after the first crew returned. The landing... His colleague had imagined his own death several times, and yet had continued. It was a bit of a shame that the Apollo crews hadn't been able to apply for the Urania program.

“It looks good,” commented George.

Richard nodded. The core temperature rose slowly as chain reactions spread through the uranium.

“Insert the moderator,” said Richard.

“Confirmed. Moderator ten percent.”

Some of the neutrons produced during nuclear fission were too energetic to be captured by other uranium atoms. The moderator material slowed down the fast neutrons darting back and forth in the reactor, thereby increasing their reaction rate.

“Moderator twenty percent,” said George.

“That should be enough for now,” said Richard. “The energy required to charge the batteries isn't that high.”

“But if we turn on the turbo pump...” said Juan.

“Slow down. First, let's check if the reactor is running stable.”

“Yes, Commander. We would have really missed you if you...”

Juan was always a little impatient and sometimes trusted his repairs too much. But that was what Richard was here for. He was the moderator of the small crew, but he had to decide for himself how deeply he wanted to get involved.

“Thanks, Juan. I wouldn't have missed you. One of the advantages of dying.”

Still, he was glad that the Grim Reaper hadn't taken him yet.

“Is there anything that needs my attention right now?” he asked.

“I have a checklist for the reactor here, but I can work through it with Juan.”

Always these checklists. “Sure, go ahead.” He could finally read his message. He floated back to the bow, where the terminal was located. Damn. The computer had logged him out due to inactivity.

Username?

The cursor blinked below it. Richard turned to his colleagues. If only someone could quickly type in the name and password for him! Or should he just remove the bandage? His index finger hardly hurt anymore when he tapped it against the wall. But George would surely scold him about the germs that could get into the open wounds. And he was right. Richard insisted that the two of them follow his instructions, so he had to submit to the flight doctor in his role as well.

So, the slow way it was.

Rz+i

Wrong. Back to the little U again. He pressed the delete key.

“Richard? Can you come here?” George waved to him from the other side of the cabin. Richard made his way over.
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“What is it?”

George gestured toward a gauge Richard had never noticed before. The black needle trembled slightly above the zero line. Richard searched for the label, but it was difficult to decipher.

Outs. Temp. Rel.

He wiped the metal plate and got dust on his fingers. Dust was not unusual. The air was dry and most surfaces were electrostatically charged. That was why you always had to ground yourself before opening a device.

Ground yourself, ha-ha.

“Richard?”

He admonished himself. He had been too inattentive lately. He had to concentrate better.

“What is that?” he asked.

“It shows our relative outside temperature.”

George pressed a laminated card into his hand, apparently an explanation of various displays. Richard read it. “The relative outside temperature is measured by a metal sensor on the cabin hull, bow side, port.”

Okay, it was vacuum cold outside. The temperature should be close to zero. The pointer said otherwise. He read on. “It isn’t calibrated and doesn’t take solar radiation into account.”

That had to be it. Richard pointed to it. George pointed to the starboard porthole, where the sun was sending in its cold, white rays.

Starboard. The sensor was to port. In the shade. It should be cold there.

“Could the heat be coming from inside?” he asked.

George gestured to the sheet, and he read on.

“The sensor is insulated from the inside. A deflection of the pointer indicates that the trajectory is passing through the outer reaches of an atmosphere.”

Richard waved his hand in front of his face. “That’s crazy. We couldn't be further away from any atmosphere.”

“That's what I told George.” Juan tapped the instrument several times, but the pointer didn't respond. At least it wasn't stuck.

“We can't just ignore this,” said George.

No, they couldn't. Richard nodded. “We could ask Mission Control.”

They looked at each other and burst out laughing. They couldn't expect any help from Earth. If anyone could solve the problem, it was them, here on site.

But was it actually a problem?

“How long has it been like that?” asked Richard.

“No way to tell,” said George. “It's a direct display and isn't stored by the computer.”

That made perfect sense. The sensor was only needed in a planet's orbit, and even then only as a backup for altitude and pressure measurement. It would still provide readings if the main computer failed, presumably even with emergency power.

“Did you check the altitude and pressure?” Richard asked.

“Yep. Both are at zero.”

Something was heating the outside of Urania-1. It wasn't coming from inside, and it wasn't the planetary atmosphere.

“It must be a dust cloud,” Richard said.

“Yes, that was my conclusion, too,” said George. “But why didn't we see it, either on the radar or visually?”

Richard shrugged.

“Can we still test the turbo pump?” asked Juan.

Richard held the instructions for the display in front of his eyes and read.

“Since the display is not calibrated, no recommendations can be made. However, the spacecraft should be safe to operate as long as the pointer is on the left side of the display.”

“It's way to the left,” said Richard.

“But what if we accelerate?” Juan tapped the pointer again. “If it really is a dust cloud, it will slow us down and heat up the hull.”

Juan obviously imagined it would be like entering a dense atmosphere, such as Earth's. But they were far away from that. Not only in terms of location. The Urania-1 was flying at more than the second cosmic velocity, which was significantly faster than a satellite orbiting Earth. If they had encountered the outer reaches of the atmosphere at this speed, the ship would have started glowing long ago. But the needle was only trembling slightly above zero. So the hull was ten, or maybe twenty degrees warmer than normal. This meant that there was no damage to be feared. He calculated the values. Even if they doubled their speed, the friction effect of the cloud would only quadruple. The needle would definitely remain on the left. But they had no intention of doubling their speed.

“What do you think, Juan, how much faster will we go during the test?”

“Five percent at most.”

“Then we're safe. Believe me. That's what the physicist says.”

“All right, I trust the physicist. Why don't we start the test right away?”

“I actually wanted to...” Richard looked longingly at the terminal. It had probably deleted his entries long ago, and he would have to start all over again.

“Now that we're all here...” said Juan.

“I agree,” said George. “There's a certain risk that the cloud will become denser. It would be good if we could be sure that we can adjust our speed or even evade it.”

Richard narrowed his eyes. That was an important point. It was good that George had brought it up. He had perhaps been a little too careless.

“I have a better idea,” he said. “We'll turn the ship around 180 degrees. Then we'll test the turbo pump. If it works, we'll slow down instead of accelerating. That will actually reduce friction.”

“You're right, Richard,” said Juan. “Let's play it safe.”

“Hold on tight,” ordered George. “I'm turning us with the control jets.”
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The sun had changed position. Since the ship was now flying stern first, it shone in through the other porthole. Richard watched it from his seat. Juan was tightening all the straps. They were only planning a gentle braking maneuver, but if something went wrong, it would be better not to be thrown around the cabin.

Unfortunately, Richard hadn't managed to get to the computer. The green cathode ray tube glowed brightly. But if Shania had taken weeks to respond, she probably wouldn't expect an immediate answer. Well, maybe she would. She was like that sometimes. But she had no right to expect it.

“Attention, I'm now running the reactor at one-third capacity,” George announced.

It was a shame he couldn't be at the controls himself, but with his bandages, he really wasn't in a position to do so. George was a good pilot and his deputy in this role. They could trust him. A light on the ceiling flashed. Richard instinctively expected it to get noisier, but of course the nuclear reactions were silent.

Nevertheless, his muscles tensed involuntarily. He had the image of the exploded turbo pump in his mind's eye. What if the destruction also affected the reactor this time? He shook his head. The nuclear reactor was shielded as well as possible. There was no... yes, there was a connection. The turbo pump pushed the reaction mass, the ammonia, into the reactor so that it could be heated there. So the reactor was ultimately open, not a closed system like the reactors in nuclear submarines or terrestrial power plants.

Why was he getting so worked up about it? Nothing had happened the whole time. The new turbo pump would last at least as long as the old one.

“Reactor running stable,” said George.

Richard let out his pent-up breath. Hopefully George hadn't heard that. After all, he trusted him completely.

“Now I'm opening the turbo pump. I'll stay at five percent for now.”

Richard closed his eyes. His heart was pounding, his muscles stiffened. A force pressed him down onto the mat. The pain wasn't as bad as he had feared.

“Five percent stable. Thrust at four point six percent. Reactor stable.”

At the beginning, at low power, discrepancies between the turbo pump's power and the thrust were normal.

“I'm turning the pump up to ten percent.”

The force increased. The pain remained constant.

“Thrust at nine point one. Reactor stable.”

Richard didn't like the value, but it was still within the normal range. George knew that as well as he did. It was best not to interfere.

“I'm going to fifteen percent on the turbo pump.”

“Slowly.” Richard couldn't help himself and was annoyed by it.

“Yes, I'll slowly go to fifteen percent on the turbo pump.”

“Thanks.”

This time, the pressure pain also increased. A burning sensation spread from his shoulder blades and buttocks across his body. Instinctively, he lifted his stomach a little, causing the seat belt to tighten and cut into his burned skin.

“Thrust now thirteen point four, wait, point three. Reactor stable.”

“I would...”

“I'm increasing criticality to forty percent,” George anticipated the rest of his sentence. With more reactor power, they would have a bigger cushion if anything happened.

“What about the strange temperature reading?” Juan asked.

“It's only increased minimally,” George replied.

Good news. The dust cloud was seemingly thinner than they had thought. Or they had already passed through its maximum without noticing. In that case, they could actually accelerate instead of slowing down. But Richard didn't want to burden George with additional tasks in the middle of the test. So they would arrive at Mars a day later. It didn't make any difference.

“I'll try twenty percent pump power now,” said George.

Richard nodded. He still didn't feel good about it, but that was probably because he wasn't in control himself. He wasn't good at entrusting his life to others. Shania had said that sometimes, too.

Or maybe he just didn't like the pain, which was now intensifying again. And they were only at about 0.2 g. If he were lying in his bed on Earth, he would have to endure five times that force. The doctors would probably have him pumped full of painkillers. Here, he felt in full possession of his mental faculties. But that could be a mistake, of course. Maybe he just wasn't noticing the effects of the painkillers.

“Thrust is sixteen point zero,” said George. “Reactor stable.”

Reactor stable. That was good. An unstable reactor would turn them all into a nuclear fireball. Richard had seen simulations that someone had calculated on a large DEC station. In space, a nuclear explosion would not lead to the infamous mushroom cloud, but would spread freely in all directions. However, it would not spread very far, as there was no medium through which a shock wave could travel. They hadn't loaded that much uranium. No one on Earth would be able to see the detonation. It was also unlikely that a telescope would happen to be looking in the right direction at the right moment. The resulting X-rays would be swallowed up by the atmosphere.

“Thrust at fifteen point nine,” said George.

Richard raised his head. The pain punished him immediately.

“Did you change anything?” he asked.

“No, nothing.”

“The transmitted value was probably right in the middle,” explained Juan. “The display only allows one decimal place.”

That was possible. The reactor could also be to blame; that was the nature of the controlled chain reaction. However, small fluctuations usually evened themselves out faster than you could blink. The turbo pump, however, should operate constantly.

“Shall we go to twenty-five percent pump power?” asked George.

Normally, Richard would have agreed immediately. They had to bring the pump up to 100 percent if they wanted to land cleanly on Mars. Twenty-five percent was a piece of cake. But somehow he didn't have a good feeling about it.

Hmm. What would you decide if you were at the controls yourself? In that case he wouldn't be afraid of a quarter of the nominal power. It was the lack of control that made him hesitate. He had to work on that. After all, the turbo pump had reserves. Even at one hundred and fifty percent, it should perform without complaint.

“Yes, go ahead,” he said.

“I'm in. Twenty-five, check.”

Richard ordered his muscles to relax. It worked, though the increasing thrust tormented him. Maybe he shouldn't have sacrificed himself for Juan after all. Well, anyway, everything had turned out fine.

“Thrust now twenty-two point two,” George announced.

“Twenty-two point one,” said Juan.

The needle was probably wavering in the middle again.

“Point one,” George confirmed.

“Now point two.”

Make up your mind, stupid display.

“Zero,” said George.

“Did the thrust just drop by two?” asked Richard.

“Taking into account the measurement accuracy, somewhere between three and one,” corrected George.

But this time it was a drop and not a display jumping between two values.

“Maybe we should reduce the reactor to half power,” said Juan.

“Charging the batteries diverts some electrical power.”

“Then do it,” said Richard.

“Fine, you're the commander,” said George.

He sounded a little annoyed, and he was right. Richard was interfering in something that was none of his business. Shania, on the other hand, had always been an exemplary co-pilot.

“Reactor at fifty percent,” said George. “Thrust at twenty-one point nine.”

That was not the desired result, quite the contrary.

“Thrust falling.” George leaned over the many displays in front of the commander's seat. “Now point eight.”

“I don't like that trend,” said Richard.

“Maybe remnants of the last explosion have accumulated in the reactor,” said Juan. “We didn’t clean the core.”

That wasn’t a reproach. You couldn’t clean the core manually unless you wanted to die. But it was possible to blow it out.

“If it’s due to residue from the explosion, the turbo pump isn’t to blame,” Richard explained.

“Not the new one, anyway,” said Juan.

“Then we could use it to flush out the reactor,” he didn't dare say out loud.

“If you say so? I'm just a doctor.”

“Think of it like a stomach pump, George,” said Juan.

“I'd rather not,” said George. “That's a very unpleasant procedure. They insert a thick tube through your esophagus into your stomach, then fill it with salt water and suck it back out again.”

“Maybe sneezing is a better comparison,” said Richard.

George nodded. “Much better! All right, let's make the engine sneeze.”

“To do that, you have to bring the reactor to one hundred percent and then turn up the pump.”

“Will do.”

This time, it did get louder in the cabin. As long as the reactor couldn't release the energy outside, it had to be cooled more, and the cooling system made noise. It only subsided when George slowly accelerated the turbo pump.

“Reactor at ninety-eight,” said George.

“That's enough,” said Richard.

“Pump at thirty, forty, fifty.”

“Not so fast!” cried Richard.

Juan put his hand on his arm, probably to calm him down, but quickly took it away when he felt the bandage. The braking thrust pressed Richard so hard against the seat that he lost consciousness. He heard his colleagues as if through cotton wool, and the colors drained from reality, which was now only gray.

“Thrust at forty percent,” he heard George say more clearly now. He hadn't understood the previous announcement, so he couldn't judge the value.

“Sorry... I was... gone for a minute.”

“Poor guy, the acceleration is killing you, huh?” Juan looked at him with the corners of his mouth turned down.

“Did... did it work?”

“Thrust at thirty-five percent,” said George.

From forty to thirty-five, that was a drop. Was it intentional? It could also be a... a... What was it called? He couldn't remember the word. Poisoning, that was it! Xenon poisoning. The reactor had been running at low power for a long time after the explosion. It was possible that xenon had formed, snatching too many neutrons from the chain reaction, so that the reactor couldn't start properly. But blowing hot ammonia vapor through the interior could have removed the excess xenon. His face contorted. Maybe they were on the verge of a meltdown.

Calm down, Richard. It depended on what the gauges in the cabin were showing exactly. Was it the actual reactor output or an estimate based on the current position of the control rods?

“Still dropping,” said George. “I'm going to go a little higher on the pump.”

“Wait, please. What are your gauges showing?”

“Well, the reactor power. What are you getting at, Richard?”

“You can't see the power,” said Juan. “How is that supposed to work? We can't count the nuclear reactions, only the radiation flux, but that also depends on other factors. The system determines the total power from the known characteristic curve of the reactor, taking into account the position of all control elements.”

“I couldn't have explained it better myself,” said Richard.

“Damn,” said Juan. “We're only seeing a forecast. The actual output is lower. As the decreasing thrust shows.”

“Better to see too much than too little, right?” asked George. “I'd be more afraid of a reactor that produces more power than I can detect.”

“I can understand that,” said Richard. “But we're dancing on a volcano here. All that ammonia plasma we're injecting is blowing out the accumulated xenon. Soon the reactor will be much more critical than we realize.”

“Hanford 1944,” said Juan.

“Hey, you've been paying attention,” Richard praised him.

“Back then, the reactor shut itself down,” Juan said. “What's the problem?”

“It gets tricky when you suddenly remove the xenon. Then the reactor starts up faster than we'd like.”

“Reactor at one hundred and five,” George said.

Richard flinched. Already? That was too fast.

“Pump off!” Juan shouted.

“Pump to one hundred!” Richard shouted.

“What now?”

“Pump to one hundred! We have to dissipate as much power as possible.”

“Okay. Pump to one hundred. Thrust...”

Richard groaned. Almost all of the gravitational acceleration pressed him against the seat. “Pump to... one hundred and fifty!” he managed to say.

“What? We only have one left,” said George.

“Do it!”

“Okay, pump to one hundred and fifty. Reactor to one hundred and twenty.”

The result was a braking effect of about 1.3 g. Richard bit his lower lip in pain.

“Reactor to 140!” The co-pilot's voice now trembled with panic. “Reactor 150!” he almost screamed.

“Mierda, mierda, mierda.” That was Juan.

Richard couldn't see anything anymore. It was getting dark.

“Boron rods! Insert the boron rods!” He thought he was shouting, but all that came out was a croak.

“Boron rods, aye.”

But George had heard him. It was their last chance. The boron fished neutrons out of the reactor, which were then no longer available for the chain reaction. That should slow down the reactor. If that was even possible anymore.

A shrill sound rang through the cabin.

“Reactor temperature too high,” said George. “Still rising. Pulling out fuel rods. No success.”

The fuel had probably already melted. That would cause the boron to lose some of its effect.

“Eject reactor,” Richard said. That was their last chance. The cabin and the reactor were only loosely connected. Four solid-fuel rockets could shoot the reactor away from the cabin in an emergency. The distance didn't need to be that great.

A second shrill sound rang out. It warned of the separation.

“Do it now!” Richard tried to shout.

The safety procedure was supposed to give each crew member a few seconds to strap in, because after that, at least eight times the Earth's gravity would briefly take effect.

But then it would be too late.

Heat rose up from below him. It wasn't his imagination. His perception must have slowed down dramatically. They were riding through space on a nuclear explosion.

“Too... late...” The pilot's voice was distorted. Richard heard its echo. Smoke filled the room. Were they already burning without him feeling it? It must be the shock.

He opened his eyes wide. They were exploding along with their nuclear reactor. Who had ever experienced anything like this before? Richard didn't want to miss a millisecond now that he had lost Mars. And Shania. Too bad, he would have liked to read her message.

The smoke cleared before his eyes. It formed orange and brown cells reminiscent of honeycombs. They floated above him like a transparent wall and acted like magnifying glasses. He discovered details in the walls of the spaceship that he had never noticed before. The honeycombs became denser. They formed extensions reaching out for him. Suddenly, he was weightless. Richard floated above his seat. He looked around.

Where were George and Juan? Not in the cabin, at least. The explosion ate its way from the rear to the front. The reactor components flew apart in all directions, and now it was the cabin's turn, crumbling into millions of pieces. A flash of lightning seemed to illuminate the entire cosmos, and in the next moment, everything around him had disappeared and he became part of the night.
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The Noise


OCTOBER 26, 2032, PARI SITE



Tuesday was spectacularly uneventful. As if the sky suddenly wanted to hide the fact that there was an unknown object out there, thick fog had enveloped the hilltop where the PARI stood. The result of the nighttime measurement was that a signal could only be detected at 2.4 gigahertz. Rachel decided not to take any further measurements on Tuesday evening. She had everything she needed.

So she and Shawn spent the day exploring the PARI grounds. After a late breakfast, they visited the museum, which they had to explore on their own because the staff were away. Under Elliot's supervision, they were even allowed to control the dish of one of the large radio telescopes. An interesting experience, as Rachel discovered. Telling a robot vacuum cleaner where to go was completely different from moving a satellite dish with an area of over five hundred square meters.

Early Wednesday morning, they drove through the fog back to Asheville and from there took the first flight back to Boston. Rachel arrived at the CfA right on time at nine o'clock. Although she had only been away for two days, she felt as if she had added two weeks to her vacation, which had just ended.

God, she was looking forward to her tea. The coffee Elliot had foisted on her was, at best, nothing more than an unappetizingly bitter brew. Lost in thoughts of a warm, aromatic cup of tea, Rachel didn't notice the person standing in her way in the hallway.

“Dr. Adams, how is your tooth?”

James Harlowe stood in front of her like a traffic cop at a roadside checkpoint. His head was tilted curiously to one side, and he had a disgruntled look on his face. He was holding a rolled-up piece of paper in his hands. Rachel's dream of a reasonably tolerable workday burst like the proverbial soap bubble.

“My tooth...” Rachel stammered, as if she were hearing about it for the first time. “Well... everything's fine again now. You probably know what it's like. When you get older, all sorts of things bother you.”

Harlowe didn't seem convinced. He came close to Rachel and peered at her cheek as if he had X-ray vision. Was he suspicious? Had the eavesdropping at PARI been noticed? Had an alarm been triggered somewhere in the Deep Space Network? Theoretically, it was possible, since the S-band channels were also used by the DSN.

“Then I hope you spent your time at home relaxing and reading a good book.”

Damn, who had told him she liked to read? Had he been eavesdropping on her? Had someone been at her house in Medford? Then Harlowe would definitely know Rachel was lying to him. She went for broke.

“Of course, Mr. Harlowe. After my dentist appointment, I recuperated. At home, where else?”

Harlowe narrowed his eyes. “I don't think anywhere else would be a particularly good thing.”

“And you?” Rachel asked, feeling braver than she was. “How's my project going?”

The head of OSAP smiled, but Rachel couldn't tell if it was a genuine emotion. More like a reflex.

He said, “Nice try. See you later, Dr. Adams.”

He tapped the roll of paper in his other hand and walked on. This guy really went out of his way to make people hate him. So far, he seemed like an overly stereotypical villain. Like someone who existed for the sole purpose of annoying Rachel. Harlowe surely had good sides and probably valid reasons for his actions. But he was managing to keep all that secret from Rachel.
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Susan's office resembled Rachel's idea of a scientific hobby room. Her own house would easily have room for one, but Rachel wasn't the type to surround herself with a colorful mix of scientific curiosities and merchandise. Susan was.

The shelves on both sides of her office were crammed with action figures from She-Ra to Wonder Woman, model spaceships from the Space Shuttle to Captain Future's Comet, but also fragments of asteroids, heat tiles from a space shuttle, a drinking bag from the ISS...

“Harlowe is keeping completely quiet,” said Susan. “I don't know if he got wind of what you were up to. But if you were just listening to an object, even if Harlowe was pointing another telescope at it on the same frequency, he shouldn't actually notice anything.”

“Theoretically. But he seemed pretty skeptical.”

“Toothache is just not a good excuse, Rachel. How about menstrual cramps?”

“At my age? Come on!”

Susan leaned over the table and spoke more quietly. “Farrah told me that Harlowe has been approved for additional slots to observe the object. The respective project managers are not thrilled about it.”

“No wonder,” Rachel said. “After all, money and jobs are at stake. And reputations. Did she say what exactly Harlowe is planning?”

“He's trying to figure out exactly when the thing will hit Earth.”

“He doesn't need Chandra for that! It's two million kilometers away. At one kilometer per second, it should take about twenty-three days to reach Earth. And whether it will actually land somewhere here is more than questionable, given the few measurements available.”

Susan laughed desperately. “Tell that to Mr. Serious.”

“But what if it’s not a satellite?” Rachel asked.

“You mean it could be a ship?”

“Or a lost rocket stage.”

“Rachel, you told me on the phone that it’s transmitting. So you can forget about the rocket stage.”

“Not if it's something like Skylab.”

Susan blew a strand of red hair away from her pale face. With a confident movement, she reached for her oversized thermos mug. It gurgled as she brought it to her mouth.

Rachel clasped her hands together. “You know what I think, Susan? What if this object was launched into space during the Skylab missions? Maybe it’s a top-secret prototype, a test lab. To see if it would be suitable as a permanent habitat for humans in space.”

Susan put down her mug and seemed to be thinking.

“I know, Susan, at first glance that sounds a bit far-fetched. But did you know that after the Skylab missions ended, there was no contact with the lab for several years? And that was intentional. They left it floating in space, just like that.”

“Okay, and you think what we found with Chandra could be something similar?”

“With the differences that we're receiving a signal from this object, it's unreasonably far out, and there's a strange cloud spreading around it.”

Susan let out a heavy breath, leaned back in her chair, and let her gaze wander over her collection.

“From that perspective, I may even understand Harlowe's motivation,” she said.

“So can I, actually,” Rachel had to admit. “If he's not just here as the administrator of an old, top-secret research project, but also to rule out a potential threat to Earth.”

“And you want to interfere because you can't stay out of it.”

“Stop it, I had good reasons,” Rachel retorted. “Besides, those are just assumptions. We can't ignore this radio signal and the cloud.”

“Speaking of the cloud,” said Susan, “I took another close look at the spectral analysis. We overlooked something.”

“Were you able to narrow down the surface composition?”

“Yes, aluminum-titanium. Ninety-five percent.”

“Holy cow! Then it probably is a NASA object,” Rachel concluded. “Good work, Susan! So what did we overlook?”

“There are peaks that match electron transitions, as I know them from radioactive decay.”

“Are you sure?”

“As sure as my name is Susan Reilly!”

“Does Harlowe know about this?”

“Not yet.” Susan leaned back over the table. “You know what that means, right?”

Of course Rachel knew. The spikes in the transitions had to be extremely small because Chandra measured exclusively in the X-ray range. She could only guess whether Harlowe also had a gamma-ray telescope pointed at the object. But the head of OSAP seemed to have a suspicion about what the object might be.

Rachel voiced her guess. “What if the object has an experimental propulsion system, or a nuclear warhead?”

“You’re getting closer, hon,” Susan whispered with a conspiratorial look.

“I see you don’t want to give up on your radioactive something.”

Rachel felt they were going around in circles. She and Susan could make as many assumptions as they wanted, but as long as nothing was proven, they were as clueless as a rowboat in a fog bank. What they lacked was evidence. And that was exactly what Harlowe seemed to be withholding from them.

Rachel looked at Susan. It was good to have her as a colleague and friend. Not only because she always kept her up to date with the latest gossip, but also because her direct and sincere manner was an anchor for Rachel. In areas where she considered herself underdeveloped—such as arguing confidently in conflict situations—she was glad she could count on Susan.

“But I'm not just here for an update, Susan, I'm here to ask you for a favor.”

Susan looked at Rachel like she was crazy. “Forget it! I'm not going to flirt with that Harlowe guy so you can get inside information. I don't do that kind of thing.”

She grabbed her cup energetically and took a greedy sip.

“Don't worry. It's not as bad as that,” Rachel promised. “I need an appointment with Chris. Ideally, right away.”

When the name of her ex-boyfriend came up, Susan spat latte all over her desk. Rachel tried to dodge it, but she got a few drops on her too.

“Chris?” she asked in a shrill voice. “What are you up to?”
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Around 1 p.m., the taxi stopped at the Harvard Griffin Graduate School of Arts and Sciences. The modern glass and concrete building at lunchtime resembled a beehive. Countless students were bustling around in front of the building. Inside, it was hardly any better, even though Rachel had secretly hoped that the restless, buzzing chaos would be confined to the cafeteria.

At least Susan had granted Rachel's request and called Chris. Since Chris and Susan had been in closer contact again since last weekend, he apparently wanted to show goodwill and had arranged a last-minute appointment for Rachel.

“Wow!” Shawn marveled. “This is a whole different ball game than what we have in Bloomington.”

“Thanks for coming with me,” Rachel said as they entered the building.

“I think I should be thanking you for letting me experience all this. After all, I'm just a country bumpkin from Indiana.”

“Don't sell yourself short, Shawn!”

The astrophysicist smiled mischievously and ran his fingers through his thick black hair. Rachel was quite serious. Bloomington enjoyed an excellent reputation in some areas. And just because you studied at Harvard didn't make you superhuman, quite the contrary. Rachel heard time and again about people who thought they were more intelligent and disciplined than they really were. The only thing they probably had was rich parents.

They took the elevator to the fifth floor, where Chris Emerald was waiting for them. Rachel had met Susan's boyfriend several times at in-house events, so she wasn't shocked by his tousled curls and thick glasses set in the middle of a bearded face.

“It must be important for Dr. Adams to come here in person,” he said.

“Hi, Chris,” Rachel greeted him. “Believe it or not, yes, it's extremely important. And extremely confidential. If you even think about telling anyone about this, there will be trouble, understand? And it will be from Dr. Adams personally.”

After a moment, he said, “As if you could ever hurt anyone...”

“Okay, I fibbed,” Rachel admitted. “But you will get in trouble with Susan.”

Chris swallowed, and Rachel briefly imagined what a heated argument between him and Susan must be like. She suspected that Susan was as much of a force of nature in her private life as she was at work, and that poor Chris had to serve as a punching bag for her emotional outbursts.

“I'll keep my mouth shut,” he promised.

“Very good,” Rachel said with a mischievous smile. “By the way, this is Dr. Shawn Whitfield, an astrophysicist from Bloomington.”

“Pleased to meet you.”

The two men shook hands, and Chris led Rachel and Shawn down the hallway.

“May I ask what this is about?” Chris inquired cautiously.

Since no one else was in the corridor, Rachel explained, “I have a badly distorted audio recording. I need it cleaned up so that it's understandable.”

Chris made a laughing sound. It sounded like Rachel when she was asked how far the moon was from Earth.

“I thought it was going to be something complicated!” he said. “I mean, I don't know how badly distorted your track is, but usually you can polish anything up to some extent. At least enough to make it understandable. Even freshmen can do that.”

Chris worked as a lecturer at GSAS. In the music department, he taught how digital audio workstations, i.e., computer programs for creating or editing music, work. The campus had several recording studios where students could try their hand at both sides of the mixing console.

Not right now, though, because it was lunchtime. Chris opened the door to Studio Two. As he offered Rachel and Shawn a seat, he explained that this was his favorite studio because of the mixing console. Rachel knew about as much about audio equipment as Chris knew about X-ray astronomy. That didn't stop him from raving about the mixing console in Studio Two, though.

“If possible, don't touch anything, okay?” he said. “This is a Neve 8424, if that means anything to you.”

Rachel and Shawn silently looked at each other. Now it was Chris who was speaking a foreign language.

“What? Don't tell me you have no idea? The 8424 is a high-end analog mixing console. There are rock stars who would give their right arm to get their hands on one of these things once in their lifetime.”

Chris quickly realized that Rachel and Shawn weren't interested in a demonstration. On the other hand, Rachel was holding her memory stick so demonstratively in front of her face that Chris couldn't possibly miss it. He rolled his eyes, snatched the stick from Rachel's hand, and imported the file.

“Okay, you killjoys.” He sighed, and after a while, an audio curve appeared on the monitor next to the mixing console. “Here you can clearly see that it's a recurring signal. The waves have exactly the same shape.”

He played the file and Rachel heard the same noise as on the PARI. Chris adjusted his glasses and clicked around in the settings.

As he did so, he said, “Some people think what I'm doing here is magic. They think that if an audio track is noisy or overmodulated, it's irretrievably lost.”

“I'm not one of them,” said Shawn. “I mean, I don't know anything about music, but from a scientific point of view, I know about distorted data.”

“Very nice.” Chris smiled. “Susan always tells me the same thing.”

In a separate settings window, he could adjust the so-called bandpass filter. Chris said that he first narrowed down the bandwidth of the frequency spectrum. To do this, he cut off all areas where there was nothing but noise, all frequencies below one hundred hertz and above eight kilohertz. Then he opened a parametric equalizer and specifically raised the frequencies in which a human voice typically lay.

Rachel immediately heard that something had changed in the sound of the message. It was clear that someone was speaking there. It was still too indistinct to understand anything. The voice sounded like it was being transmitted by an old radio.

“It really does seem to be some kind of radio message!” said Shawn. “From a human being! Rachel, do you think it could be an intergalactic probe?”

“You mean something like Voyager?” asked Rachel.

“What are you talking about?” Chris wanted to know.

“It's a secret,” Rachel replied.

“Don't be ridiculous! I'm going to hear what this is all about!”

Chris shook his head in incomprehension as he opened another computer program. He used the mouse to select a short section of the audio track.

“Are you filtering out the noise above a certain threshold?” Rachel asked.

“You mean like a noise gate? No, that wouldn't work. A noise gate would completely suppress the noise. In this case, the voice too. I'm creating what's called a noise profile. That means I can then subtract the individual character of this noise, and the voice will emerge a little more clearly from the mud.”

It took Chris several minutes to create the noise profile, and a few more minutes before the software had calculated it out of the audio track. Meanwhile, Susan's boyfriend looked impatiently at his watch. Apparently he was expecting his students back in the next few minutes.

But suddenly the message sounded. Rachel's breath caught in her throat, because she had expected many things, but not this. Unlike the original file, the polished audio file sounded almost as if it had been recorded in a professional studio. At least on first listen.

“This is Urania-1. Please come in.”

It was a man's voice stoically repeating this sentence. The voice sent a sudden shiver down Rachel's spine. Somehow it seemed familiar to her. No, that couldn't possibly be the case!

“Jesus!” Chris exclaimed enthusiastically. “That works damn well. But now spill the beans. What on earth is that?”

“That... that's...” Rachel searched for the right words. “Oh, Susan would tell you anyway. It's a message from space that we picked up.”

“Two million kilometers from Earth,” Shawn added.

Chris's eyes widened. “That's really great! You can hardly hear any Doppler effect. A few modulation artifacts, yes, but that doesn't affect the audibility!”

“Are you okay, Rachel?” Shawn asked. “You look so pale.”

“I always look pale,” Rachel said quickly.

“No, really. Are you feeling sick or something?”

“Everything's fine...” she managed.

“This is Urania-1. Please come in.” The message ran in a continuous loop.

Rachel forced herself to breathe steadily. There was a strange familiarity in that voice. And an oppressive eeriness. The fact that it came from the depths of space wasn't the worst part. Nor was the fact that the few words were spoken in English and not Russian.

Shawn noted, “That doesn’t sound like a message you’d send into space for aliens to hear. To me, it sounds more like a cry for help.”

“Wow!” Chris was beside himself with joy. “So that’s a real message from space? Totally crazy!”

“Rachel!” Shawn exclaimed. “That means it must be a spaceship or a station! So possibly a US spaceship that was launched into space in the seventies or eighties. That would also explain why Harlowe is so interested in it!”

“Who or what is Harlowe?” Chris asked.

Rachel heard what Shawn said, but was unable to respond. She was caught in a sudden state of shock that made Sleeping Beauty's hundred-year slumber seem like an afternoon nap.

Every time the words “This is Urania-1. Please come in,” came out of the speakers, it was like a knife stabbing her. The old Super 8 films that her mother had carefully stored in the attic of their house flickered before her mind's eye.

The voice from space was identical to the one in the films. The man behind the microphone of the mysterious object two million kilometers away sounded the same as the one behind the camera in Rachel's childhood memories. How was that possible?

Rachel felt a hand on her shoulder. She jumped and looked into Shawn's concerned face. She shook her head silently. The black-and-white picture on the sideboard at her home came to mind.

“I heard it!” she said, startled by her shaky voice.

“And you both think it's real?” Chris pressed.

He took his glasses off his nose and wiped the lenses on the corner of his shirt.

“It's real!” Shawn swore.

It couldn't possibly be real! At least, no one could still be alive up there.

“So there's the proof, Rachel,” Shawn said. “We've discovered an old spaceship that may be sending an automated radio message.”

“Looks like it...”

“But the crew must be long dead,” Shawn concluded.

“Obviously!” Rachel exclaimed unexpectedly harshly.

“What's wrong with you?” Shawn looked at her in confusion, and Chris also noticed that something was wrong. “To me, that would only be logical. A ship was launched into space under a cloak of secrecy. And apparently it's still up there. Perhaps it's been forgotten. In any case, it's drifting toward Earth and it's transmitting. And unless the crew was rescued, they must still be on board. At least, that's what the radio message suggests.”

“I know.” Rachel struggled to compose herself. “Sorry for reacting so strongly. It's just... I know that voice.”

“Really?” Shawn asked in surprise. “Are you sure about that?”

“Very sure,” Rachel said. “It's my father's voice.”
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Drip.

Drip.

Drip.

Richard turned over and pressed his ear into the pillow. He didn't want to wake up. The dream he'd just had... No, he hadn't been dreaming. That was just...

Drip.

Drip.

Drip.

Water splashed onto his forehead. Damn it! He lay on his back and wiped the water away. Then he opened his eyes. A drop was approaching. He recognized its shadow. He quickly slid aside.

Plop.

The drop had hit the pillow.

Wait. That was impossible. They were in space. If water was dripping on him, it meant they were accelerating in the opposite direction of the axis in which the drop had moved. Richard waved his arm until the motion sensor detected the change and turned on the light. Above him was the bow of the Urania-1. He recognized it by the control panel and the two pilot seats.

But they were empty, even though the ship was accelerating.

He turned to the side. To his left, George had spread out his sleeping bag. He was still snoring. To his right, Juan was just crawling out of his sleeping bag.

Richard put his finger to his mouth. “He's still asleep,” he whispered.

“We're accelerating,” Juan said quietly.

Richard listened to his body. The acceleration was maybe 0.2 g, but he had slept better than he had in a long time. How much the body became accustomed to a constant force pressing it down.

He watched Juan climb to the bow. The engineer skillfully used the metal steps attached to the wall and finally swung himself into the pilot's seat. When the Urania-1 accelerated or braked, the cabin was transformed into a kind of cathedral. The bow was the top of the tower. When designing the ship, they had considered dividing it into several levels. But a single, large space was important for the crew's morale during the long time the Urania-1 would be traveling without propulsion.

The force disappeared. Richard floated a little way until his sleeping bag reached the end of its suspension. George woke up.

“Did you have to wake me up?” he asked.

“It wasn't me.” He pointed upward, which was now the front again. “Juan turned off the engine.”

“It was such a great dream.” George grabbed his temples with both hands and squeezed, as if trying to squeeze out the remains of the dream like juice from a lemon.

“What did you dream about?” Richard asked.

“I... I don't know. It was just there. I had... No, it's gone. Too bad.”

“Same here.”

George pulled open his sleeping bag. He was wearing underwear. “I really need to go to the bathroom.” George floated away. The bathroom was installed behind a door at the end of the cabin.

Richard had to yawn. The dream had been beautiful, but exhausting. He unzipped his sleeping bag. Where were the bandages his colleagues had put on him? He felt his skin, first on his hands, then on his arms, chest, hips, and legs. Nothing. No scars, no burns.

He squinted. George and Juan must have put him into an artificial coma so that his skin could heal in peace. How long had he been asleep? Had they arrived on Mars? Richard pushed off and floated first to one porthole, then to the other. He didn't find Mars, but he did find a fingernail-sized Earth.

Had they turned around because of him? He tried to recall his injuries. At least six to eight weeks must have passed. There was no trace of them left on his body. Richard floated forward to Juan, who was still occupying the pilot's seat.

He startled when he noticed him. “Do you want your seat?” The next moment, his eyes widened. “If George sees this!”

“What?”

“Your bandages...”

“It wasn't me.”

“Come on, George would never have let you...” Juan came closer, took his right hand, and examined it thoroughly. “You're completely healed. I don't understand...”

“Didn't you give me a little beauty sleep?”

“Beauty sleep?”

“I mean, you put me in a coma so my skin could heal, right?”

“We did what?” George had floated up behind him.

“Induced coma, or something like that. My skin is like new.”

“What? That's impossible. What did you do with the bandages?”

George pulled on his shoulder and turned him around. His eyes widened. “That's impossible!” He grabbed Richard's arm, squeezing and pressing the skin. “Sorry. That's... I can't believe it. Yesterday you were still...”

Why was George acting this way? They had let him sleep for a few weeks, and now everything was healed. That was the logical explanation.

“Wait a minute,” he said. “Time heals all wounds, right? You put me in a coma...”

“Richard, we don't have the technology on board to do that. You signed off on that yourself before you came on board. Intensive medical treatment is impossible on the Urania-1, and you voluntarily waived your right to it.”

“Oh, that was just the usual paperwork.”

“Look around you, Richard! Do you see any machines here that I could have hooked you up to?”

Richard complied. The cabin looked the same as always. There were things hanging on the walls, a toolbox was open, and tin cans were floating around in the back. His mother would have called it a “man's mess.” As if only men could be messy.

The fact was, there was hardly any medical equipment here. Of course, the two of them could have hidden it before he woke up, but with what motive? He shook his head. “Do we really have no medical technology at all?”

“Yes, an X-ray machine, in the back of the storage room. Just in case one of us fell.”

Hmm. George was obviously right. But how...? Burns like that didn't heal overnight!

“I'm more worried about the ship,” said Juan. “After all, we had an explosion in the reactor.”

[image: ]


Together they went through the readings. Richard looked only at the gauges and lights. The reactor was running at forty percent of its rated power. The reaction mass tanks were sealed. All values were within the normal range, but something was odd. He couldn't put his finger on it, though.

“The turbo pump was running earlier,” said Juan. “The thrust was at twenty, so no losses.”

“What do you remember?” asked Richard.

“I remember being thrown out of the ship,” replied Juan. “It was hot inside the ship. I think there was a hull breach.”

“No, the hull remained sealed,” said George. “We went into a spin. It made me throw up.”

“No way,” said Juan. “We would smell that.”

Richard sniffed. Nothing smelled sour. The air in the cabin smelled remarkably neutral, as if it had been completely replaced.

“I remember heat and steam,” said Richard. “George was going to jettison the reactor core.”

Juan pointed to a few indicators. “That didn't work.”

Heat and steam. Was there a connection to the drops that had struck him? Richard climbed over the control console and crawled into the bow until he reached the bulkhead to the airlock. It was freezing. That was probably why moisture had collected on it. Richard tried to open the bulkhead, but it was stuck.

“What are you doing?” George asked.

“Oh, nothing.”

“Come on, tell me.”

“A few drops of water woke me up, and I wanted to know where they came from.”

“You're really worried about a few drops?”

Juan pointed to a display in the area that showed environmental measurements. The numbers blurred before Richard's eyes. He wasn't quite healthy yet. “Eighty-seven percent humidity,” Juan read aloud.

“That's why I'm sweating so much,” said George. “But it's healthier than the dry air we had before.”

“Did one of you dial it up?” Richard asked.

They both shook their heads. It was so damn strange.

“Maybe it somehow switched over with the vibrations,” Juan suggested.

Richard looked for the control knob. There it was! It was set to ninety percent. Apparently it had been calibrated to a different temperature. Richard turned it down to sixty percent. The knob was extremely stiff. Something like that didn't change on its own. Since it hadn't been him, it could only have been Juan or George.

Strange, strange indeed. He didn't like any of this. Too many unanswered questions.

“I feel like I'm in a dream,” said Juan.

Exactly, that was it. A dream. He had to find a way to wake up from it.

“Me too,” said George.

“Then you're in my dream. Go away, George!”

“Forget it. It's the other way around.”

Neither Juan nor George was right. The two of them were stuck in his dream. That was the only plausible interpretation at the moment.
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“System time: May 21, 1978, 8:26 a.m. UTC,” George read from the main computer's display.

Together they were searching for facts that would confirm their impressions of reality. The main computer was one such source. According to it, they had only slept for a few hours.

“I'll log in,” said George, typing in his username.

“Why don't you connect to mission control?” said Juan. “They must have picked up our telemetry.”

That was the first helpful suggestion anyone had made so far. But they didn't need the computer for that. Richard pushed off and floated to his pilot's seat, where he strapped himself in.

He turned the gooseneck of the microphone and pulled it toward him. Then he cleared his throat. Richard didn't have a good feeling about this. What if no one answered? Nonsense. He had seen the globe through the porthole. The Urania-1 could be destroyed in seconds, but not human civilization. Somewhere, their CapCom David was sitting in the Army's secret bunker, waiting for the crew to report in.

Richard pressed the talk button. “This is Urania-1, Commander Richard Kendall. Come in.”

He released the button. The microphone encoded his words as voltage fluctuations. The radio imprinted them onto an electromagnetic wave, which was now being sent toward Earth at a frequency of 2287.5 megahertz via the long-range antenna. Judging by the size of the globe, the signal travel time should definitely be less than three minutes.

Richard drummed his fingers on his knee. He couldn't remember putting on sweatpants. He lifted the waistband slightly. They fit perfectly. At navel height, he could see the logo of a well-known sporting goods manufacturer – but it was reversed. Huh? Had NASA bought cheap counterfeit brand-name clothing? Or had he accidentally picked up a misprint?

That was the more likely scenario. That kind of thing even happened with banknotes sometimes.

Now! He stared at the microphone. Where was the answer? Five minutes had passed.

He tried again. “Mission Control, come in. This is Urania-1. Ship status unclear. Requesting assistance.”

Maybe David had just popped out to the toilet. Richard couldn't imagine him sitting alone in mission control. They had been shown the room before launch. All forty workstations had been occupied. A huge projection on the front wall had visualized the status of the Urania-1 systems.

While they were on their way, mission control could of course do little to help. Due to the signal delay, they had to solve all immediate problems themselves. But Richard couldn't imagine that only one person was still sitting in the room. If their CapCom was in the bathroom, why didn't someone else intervene?

“Urania-1 to mission control. Please report. We have a few uncertainties regarding our status.”

Again, he waited. And again, there was no answer. He put himself in the shoes of an Army bureaucrat. CapCom was in charge. It was a normal call. If Richard wanted someone to answer, he had to make an emergency call.

He turned to George and Juan, who were working on the main computer. No, he was the commander. He didn't need to consult them.

“Urania-1 calling mission control. We have an emergency on board and urgently request assistance. This is an emergency.”

He released the talk button again. Whoever heard that would have to take action and arrange for a call back. Richard took a deep breath in and out. He was actually fine, but when he thought about waking up today, a shiver ran down his spine.
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Mission Control didn't respond to the emergency call either. Richard slammed his fist into his thigh. The pain was real. This wasn't a dream. Maybe there had been a catastrophe on Earth?

He unbuckled his seatbelt and floated over to Juan and George. They made room for him so he could see the screen too.

Richard furrowed his brow. What was that?

“Um, what am I looking at?” he asked.

Columns of strange green characters scrolled across the screen. They resembled numbers and letters, but it wasn't Latin script.

“We're evaluating the log files from the last few days,” said Juan.

“Is the computer having trouble with it?”

Juan shook his head. “No, what makes you think that?” He pointed to the jumble of characters. “It's all still there. We have a problem with it, rather. Do you see the exponential rise in temperature?” He pointed to a curve on the screen, but it showed an exponential decline, not an increase. “See? That could only have ended in disaster. But something must have saved us at the last second.”

“Um, that's not a rise, that's a drop.” Richard felt like the little boy who told the king he was naked. The graph made sense. The temperature must have risen at first, and then the boron rods had halted the chain reaction. They hadn't exploded.

It must have been a product of their fears.

“Huh? It's clearly an increase,” said George, extending his fingers and following the line with them.

“No, a decrease. Your finger is moving down.”

“Richard, it's clearly moving up,” said George.

“George is right,” Juan agreed.

Were they trying to make fun of him? But now was not the time for that, and Juan in particular could never help grinning slightly, probably looking forward to the punchline. But Juan wasn't smiling now. On the contrary, he looked concerned.

“It's...” No, it wasn't worth arguing about. He knew what he was seeing. “All right. But the computer still seems to be acting up.”

“What makes you say that?” asked George. “My impression is that the computer is the most reliable thing we’ve got right now. Our memories, on the other hand, seem far removed from reality.”

“I'm talking about the characters.” Richard pointed to the label on the temperature chart. “Or did you set it to a different language? Maybe we could stick with Latin script.”

George's eyes widened. That was a really strange idea. They had had to learn the Cyrillic alphabet during their training, but neither George nor Juan knew any exotic languages with different scripts.

“I can assure you, the display is the same as always. Do you want to come a little closer? Maybe you're not completely healed yet. Your cornea could be damaged by the radiation.”

George pulled him closer to the screen. The writing became clearer, but not legible. He traced the x and y axes of the diagram with his finger. There, the label:

ʞ

It looked like a mirrored, inverted K.

“What is that?” he asked.

“Huh?” asked Juan.

“Richard isn’t seeing very well,” explained George. “Probably a delayed reaction of the cornea.”

“Oh, I see, sorry, Commander. Of course it's a K. We have a temperature scale over time t on the x-axis here.”

Richard looked closely. Yes, the little t was also mirrored. But why hadn't his colleagues noticed? His gaze fell on the text below. None of it was legible. All the letters were mirrored, but that didn't seem to bother Juan or George either.

Take a deep breath. Maybe they weren't the problem, but he was? Richard rubbed his eyes.

“What does the log say about this temperature curve?” He tried to make his question sound as innocent as possible.

“The insertion of the boron rods initially slowed down the nuclear reaction,” George read aloud, “but only for a few seconds. After that, the temperature continued to rise.”

The content was correct—or at least matched his memories. But it didn't match the graph.

“Um, the text seems to contradict the graph,” Richard said.

George nodded. “Yes, you're right. That's strange. The temperature is clearly going down, but the description claims the opposite.”

“Look at us,” said Juan. “We're alive. The result of an unchecked chain reaction would inevitably have led to our death, wouldn't it? So the graph must be right. Reality proves it. But we should find out why the computer has such false memories.”

Not just the computer. Earlier, Juan himself had mentioned an explosion in the reactor. But that was typical of the engineer. He accepted things as they were and then thought about how best to deal with them.

A very sensible attitude, but Richard was cut from a different cloth. He had always found it difficult to let things be. “Are you okay?” George asked. He had his examining doctor's gaze. Well, after the burns, that gaze was probably justified. But it also forced Richard to be cautious.

If George felt that his condition no longer allowed him to lead the mission, he would relieve him of his duties. That was his job, and George was smart enough to do it, because their survival depended on the commander being of sound mind.

“Yes, everything's fine. You take a look at the computer, and I'll try again to contact Earth by radio.”
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“Urania-1 to mission control. Please come in.”

Richard felt guilty, because he was only pretending to work. Earth would not respond even after the hundredth call. Mission control had ignored his emergency call, so there must be something preventing their signals from reaching Earth.

And vice versa. Mission Control usually checked in at least twice a day to see how they were doing. That call should also have come in long ago. Richard needed a few minutes to himself to think. His earlier idea was still swirling around in his head. What if he really was dreaming?

He liked any other explanation for the current situation even less. The fact was that George and Juan could not only read the mirrored writing on the computer, but also had no problem with it. Richard leaned forward slightly and looked at the instruments. He hadn't noticed it before because he knew their functions by heart. But they were labeled with small metal signs—in mirror writing.

The red lights were still red, the green ones were green, but all the needles were pointing in the wrong direction. The level of the reaction mass tank was close to maximum, but that was on the left, not the right. And the wheel that measured current energy consumption was turning counterclockwise.

It was creepy, especially because he seemed to be the only one who noticed. One against two. Wasn't it logical that something was wrong with him?

Richard looked at his watch. It displayed the time in black and white characters – 10:29 a.m. Those numbers were correct, just as he knew them to be.

“Urania-1 to mission control. Please come in.”

For form's sake, he tried again. But then he unbuckled his seatbelt and took a screwdriver out of the toolbox. The clock was attached to the instrument rack with four Phillips screws. He loosened them and pried the clock out. It was about the size of a car radio. A single cable hung out of the back. It supplied power to the built-in lighting and the battery. Otherwise, the clock operated completely independently of the system. He opened its case and found the mechanism. It was based on a design that used spring force to push plastic strips into the field of view.

That was interesting. The clock was not capable of displaying mirrored digits. It only knew the sequence from zero to nine at each of the four positions. The characters on the computer, on the other hand, were software-generated. Had someone changed the system that controlled the main computer? The Soviets, perhaps? Had they found out that the United States wanted to beat them to Mars and therefore hacked the computer?

That didn't make sense. Maybe they had tried to overload the reactor. They were capable of that. Maybe. But reversing the characters didn't do them any good. He had to think in a different direction. But which one?
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“We're just not getting any response,” said Juan.

“They're not answering on the S-band either,” said Richard.

They floated in the middle of the cabin above their sleeping bags attached to the ceiling.

“Maybe they don't want anything more to do with us,” said George.

“I can't believe that,” said Juan.

“There's no point in worrying about it,” Richard explained. “I suggest we look for alternative ways to contact them. Juan, do you have any ideas?”

“There's the USR.” Juan spun around once, then floated to the floor, where he opened a hatch.

“The USR?” George and Richard asked in unison.

“The Urania Survival Radio. It's actually intended for our return to Earth.”

The engineer returned with a shiny brass-colored device that fit comfortably in one hand and had a black antenna on it. It was labeled with mirrored letters, which were nevertheless easy to read. Perhaps Richard was slowly getting used to it. “Press to talk,” it said.

Juan pressed the button, but nothing happened. He tapped his forehead with his left hand, examined the device, and found what he had been missing. He pulled on it. A small LED lit up red. Juan pressed the talk button again. The device buzzed.

“This is Urania-1. Please come in.”

Of course, no one answered. The USR was built for use on Earth. Its range there was limited by the horizon.

Juan tapped a socket next to the black antenna. “We could connect the long-range antenna to that,” he suggested. “That should give us some serious bang for our buck.”

Richard nodded. More power was good. He fetched the clock module. “Look, isn't this strange?” He had asked the question deliberately.

“Ha-ha, that looks funny,” said George. “The numbers are reversed.”

Richard nodded. That was exactly the reaction he had expected. A shiver ran down his spine, and he backed away a little. Who were these two men? Were they really still his colleagues and friends? They weren't even surprised that they had never noticed the mirrored digits before, even though they must have seen the clock countless times. Or they were just pretending that everything was normal. That scared Richard even more.

“Hey, what's up, Richard?” George asked. The doctor really had a good eye. No wonder—he also had a degree in psychology, though he rarely showed it off.

“Everything's fine. I'm just a little worried.”

“If I may say something about this as an engineer: We are definitely better off today than we were yesterday, and that's something, isn't it? Besides, the Urania is in good shape, we have sufficient reaction mass, and we're on our way to Earth, where we should arrive in a few weeks. Hey, we'll see our loved ones again!”

“Hmm.” Richard didn't have anyone he was particularly looking forward to seeing. But the idea of being able to walk around on two legs in normal gravity again was tempting. On the other hand, they had intended to fly to Mars. What had become of that? “I don't want to be a killjoy, but something's not right. You have to admit that. Just a moment ago, we were on a transfer trajectory to Mars at more than escape velocity, and now suddenly Earth is our destination. That's physically impossible!”

“Yes, I admit, that's... strange.”

“Do the math yourself, Juan. We would have had to reverse the velocity vector within twenty-four hours. How is that supposed to work? We would have had to accelerate in the opposite direction at several g's. And that without using practically any reaction mass, because the tanks are full!”

Juan grimaced and nodded. “You're right, Richard. But can't we just enjoy it and leave it to the smart people at mission control to figure out the details?”

“They'd have to talk to us first.”

Juan picked up the USR. “Maybe we can do it with this.”

“Then let's try it,” said George. “Richard? By the way, you have an unread message in your account.”
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While his colleagues were busy in the bow, Richard logged into the main computer. He could type by touch, so he didn't need to decipher the mirror-image characters on the keyboard. Fortunately, the layout remained the same.

However, all of the computer's output was difficult to read. Richard floated over to the bathroom and took a shaving mirror out of his toiletries bag.

Juan and George paid no attention to him. They had opened one of the panels and Juan had stuck his head inside. Richard held the mirror up beside the screen and looked into it. The cathode ray tube produced pleasantly bright characters that were clearly visible in the mirror. Using the computer's system commands, he worked his way into his mailbox.

The only message there was from Shania. Why hadn't she tried to reach him by radio? You couldn't just send messages like that from your living room. Shania would have had to submit a request and drive to New Mexico to type the text into one of the terminals at mission control. If she had been allowed to do that personally, that is. What an effort! He almost felt sorry that he hadn't replied yet.

He opened the message. Shania, her first name as a signature below the text, he could decipher without a mirror, but for the rest he needed the mirror.

“Hi Rick!”




That was what she always called him. Coming from her, the name sounded much more exciting than when he said it himself. Rick, the adventurer. That was probably how she saw him.

“I always knew that one day I would have to let you go.”




Richard swallowed.

“Not that I liked it, but it seemed like a necessary evil. The image of a bird having its wings clipped may be corny, but I definitely didn't want to be the one to use the scissors on you.”




Yes, that was pretty much what she had told him.

“But I also didn't want to be the one left behind. You know I've always had my own life. I can't and won't make myself dependent on you. I never wanted that.”

Ha, he probably would have made a similar decision if she had gone on an indefinite trip.

“I can't do it because I'm no longer responsible only for myself. I'm responsible for a second life now. I'm sorry I didn't tell you sooner. I was afraid you might change your mind and then hold it against your child for the rest of their life. Just like my mother did when she carried me to term at eighteen instead of having an abortion, as she had originally planned.”




His heart was pounding. What was Shania saying? She was expecting a child? How many months along was she? Had it been born yet? No, that was impossible. It would have been born after they reached Mars. He was going to be a father! Why hadn't Shania told him earlier? Of course he would have stayed on Earth. That was obvious!

And his dream of Mars? He would have buried it in some corner of his mind. Yes, maybe Shania was right, and he would have eventually resented her and the child. Even if not, his child would have found out at some point that their father had actually been chosen to be the first human to set foot on Mars. Even if he had never reproached them, his child might have sensed the vague sadness and related it to their existence.

He continued reading.

“I don't expect anything from you. You don't owe me anything. I will tell our child that you didn't know they existed when you embarked on this journey. That way, they can be angry with me, not with you. If you're wondering whether it will be a boy or a girl, you'll have to wait until the birth in November. I asked my doctor not to tell me anything. Whatever it is, it will be a wonderful child and it won’t want for anything. If your return is not foreseeable, I will try to provide the child with a family anyway.”




Richard felt a twinge in his heart. He had never expected Shania to remain alone after their separation. But the explicit announcement still hit him hard. Perhaps that was the point of their strange accident—if they were so close to Earth now, in May, he would be able to witness the birth in person.

“Okay, dear Richard. It's not easy to send you messages. So please don't expect any more after this. And try to understand me—I couldn't bear to hear your voice live. I had to write you this electronic letter. With that, I wish you a happy journey. Shania.”




Wow. That was a shock. Richard formulated a reply.

“Dear Shania!”




But what next? Should he write that he regretted everything? That would be a lie. And he mustn't be selfish. They had separated by mutual agreement. Maybe Shania had already met another man. She was pretty and didn't like to be bored alone. He couldn't mess up her life again.

But he was the father of their child, and at the moment it looked as if the child would not have to grow up without him. Shania needed to know that.

“I can't tell you any more yet, but I will apparently be back in a few weeks,” he typed.

He used the mirror to check the sentence for errors, corrected one mistake, and sent the message.

“Undeliverable,” the computer replied after a short time. He had the log entry for the attempted transmission displayed. A wall of text rushed past his eyes. He stopped the text by pressing the Escape key.

Then he used the mirror to decipher a small section.

10:45:02 ZULU 21 MAY 78 - IMP 5 (URA1)

EVENT: PACKET TIMEOUT

SRC_HOST: URA1-NMC (HOST 17)

DEST_HOST: DOD-AI (HOST 31)

LINK: 1 -> 3

PACKET_SEQ: 47

INFO: NO ACK RECEIVED FROM DEST IMP. RETRANSMISSION ATTEMPT 3/3 FAILED.

ACTION: DROPPING PACKET. NOTIFYING SRC HOST.

The target at mission control had not confirmed receipt of the message packets. Therefore, the computer had aborted the transmission. Damn.

He logged out and floated over to his colleagues.
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“You're sweating buckets,” said George.

Richard wiped his wet forehead. He checked his armpits. Hmm. It was time for a shower.

“I need to freshen up a bit,” he explained. “Can you guys manage without me for a moment?”

Juan showed him the USR. A cable was plugged into the socket next to the antenna, leading to one of the instrument panels. “I just need to configure the antenna, then we'll test this baby.”

“Very good,” said Richard.

“What did your ex write?” George asked. “Stress? Remember, she's far away.”

Should he tell them? It was probably better to. They had to be able to rely on each other. Earlier, George and Juan had seemed like strangers to him, but now he saw them as his friends again. Strange, how impressions could shift.

“I'm going to be a father,” he said.

“What?” asked George, his mouth agape.

Juan grinned. “Hey, that's great! Congratulations!” He slapped him on the back and hugged him.

“How do you feel about it?” asked George.

“I don't know. It's... unreal. Shania must be three months along. She thinks it will be in November.”

“But then you'll be able to be there!” Juan exclaimed. “You lucky guy!”

Richard shook his head. “You're forgetting that we're separated. Her new boyfriend is hardly going to want to see me in the delivery room.”

“Oh, it's your child. I'm sure Shania won't have a new boyfriend yet. It's not so easy when you're pregnant. She'll be happy to have you back.”

Richard nodded. Juan was probably right. It wasn't the 1950s anymore, but even in 1978, life wasn't easy for single mothers. Shania didn't want anything to do with her family.

“I sent her a message, but it didn't go through.”

“Yes, there's an uncomfortable silence in the air, isn't there?” said Juan. “I hope we can break it.” He pointed to the USR again. “But go ahead and take a shower first. The computer will keep trying until it gets through.”
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Under the shower in the bathroom, Richard couldn't stop thinking about that one sentence.

“I can't tell you any more yet, but it looks like I'll be back in a few weeks.”

Someday, an advanced civilization would come across an Earth-based nuclear missile that was sending that message into space like a lighthouse. The alien researchers would ponder the tragedy behind it. On board, they would find the skeletal remains of three humanoids and wonder even more why they had addressed the universe with that sentence.

At least he had corrected the typo.

He grinned. Actually, becoming a father wasn't so bad. Let others set foot on Mars. At least his daughter or son wouldn't hate space for taking their father away. Shania would surely tell them the truth. Your father really wanted to go to Mars. Shania was reluctant to sugarcoat reality.

After drying off, Richard wanted to shave, but couldn't find the mirror. Damn, he had left it out there. He held the razor in his right hand. All three of them were right-handed. That had been one of the selection criteria. The Urania-1 would be too heavy if everything had to be optimized for both right- and left-handed people.

He put on fresh underwear and left the bathroom again.
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“Catch!” Richard shouted, throwing the combination pliers toward the bow.

Juan was half stuck in the instrument cabinet from which the antenna was controlled. They hadn't been able to adapt the antenna to the USR with the switches and controls alone. Juan needed to install some additional resistors and capacitors. Then it would not only be able to transmit at the USR's 243 megahertz, but across a whole range between 243 and 2400 megahertz.

George caught the pliers with his left hand and passed them with his right to Juan, who also took them with his right hand, but then used his left to operate them.

Left-handed, both of them. If he asked them, they would surely say that they had been left-handed all their lives.

“Okay, now I've got it,” said Juan, climbing back out of the closet. “I've converted the dimmer for the brightness in the cabin to channel selection. Now we can use it to control the frequency at which the USR transmits.”

“What about reception?” Richard asked.

“It works both ways, of course.”

“Great stuff, Juan.”

“Thanks, Commander.” Juan handed him the emergency radio. “You want to try?”

Richard shook his head. He hadn't had much luck with radio communication so far. Someone else should give it a go.

“Okay, I'll do it.” Juan turned the dial on the USR. “We'll start with the original frequency.”

“Understood.”

Juan pressed the talk button. “Urania-1 to Earth. Please come in. Urania-1 to Earth. Please come in.” He repeated the sentence three more times, then released the talk button.

No response.

But that was to be expected. No one was expecting a message on 243 megahertz. Officially, the USR was currently on its way to Mars with its crew. And what did “officially” even mean? Almost no one knew about the mission. Broadcasting its name into space like that was careless enough. If the Soviets picked it up, they would get curious.

Richard wasn't worried about that—on the contrary. He actually hoped that the Soviets, the Chinese, the Indians, even the Europeans would be monitoring the Americans' frequencies. That was probably their only chance of getting someone's attention.
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After a while, George took over from the engineer at the radio. Later, it was Richard's turn, replaced by Juan after another hour. The USR already felt damp from their talking into it constantly. There had been no response yet. But Richard was still optimistic—they just had to wait. Once they reached orbit, the world powers would certainly take notice of them. The sky radars of all countries, constantly on the lookout for incoming nuclear missiles, would ensure that.

In the case of Urania-1, they wouldn't be too far off the mark—even if, in terms of size alone, it was more like the mother of all nuclear missiles. Nevertheless, it would be better if they could establish contact with mission control beforehand. They couldn't just land on Earth. Urania-1 was built for Mars, not for Earth's dense atmosphere and high gravity. Someone would have to pick it up in Earth orbit. Preferably an American spacecraft, of course, and since there were three of them, a single taxi would probably not be enough.

When no response had arrived by 10 p.m., they decided to call it a day. They had supper together, then disappeared into their sleeping bags.

Richard, however, still had something to do. He distracted himself by thinking about Shania and their child. What would the child look like? Blonde like his ex, or black-haired with brown eyes like him? Richard couldn't fall asleep until after his two colleagues were asleep. George was the first to drop off. He sometimes snored when he was lying in an awkward position, and today was no exception. This meant that Juan took longer to fall asleep. Finally, the engineer stopped moving.

It was time for research. Richard hadn't zipped up his sleeping bag. That way, he could climb out without the telltale sound of the zipper. He floated over to Juan first. If he woke up, he could credibly claim that he had been trying to stop George from snoring. Richard approached Juan from the right side. He had to get very close, so close that he had to be careful not to breathe on him. Fortunately, Juan was lying on his back. This allowed Richard to get close enough to his chest to hear his heartbeat.

It was beating on the right side.

Well, that wasn't entirely impossible. George would certainly know the statistics better, but there were a small number of people whose organs were mirror-image. But Juan was certainly not one of them; Richard would have known that as commander. At least, Juan hadn't been one of them in the past.

Richard pulled back, dove down, floated under George, and then approached his chest. The loud snoring drowned out the pounding of the heart, so Richard had to put his ear to the doctor's chest.

Thump.

Thump.

Thump.

There it was. On the right side. Richard touched his own chest. Here, the heart was on the left.

“Achoo!”

A few wet drops hit his cheeks. Richard turned away.

George sniffed, then opened his eyes wide. “What the...?”

Richard put his index finger to his mouth. “Juan is asleep. You’re snoring...”

George furrowed his eyebrows. “I'm sorry,” he whispered.

“It's okay.” Richard floated back to his sleeping bag. Now he had a few minutes' head start on the doctor, but precisely because he knew that, he couldn't fall asleep.
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Memories


OCTOBER 26, 2032, PARI SITE



Urania-1. Rachel couldn't get that term out of her head. It wasn't a project she had ever heard of. With that radio message, she now knew for certain that there was a top-secret American object floating up there. But that wasn't the worst of it. What weighed much heavier on her mind was her father's voice. It had lodged itself in her head like the howling of a ghost, repeatedly calling Rachel's name.

“Could it be that you're wrong?” Shawn asked.

He was extremely uncomfortable with the question, as Rachel could see from his widened eyes. Lunch break at GSAS was over. Rachel and Shawn had found a seat in the cafeteria. A few floors above them in Studio Two, Chris was probably raving about his analog mixing console, and quite a few of the audiophile students would be listening to him with shining eyes.

“Maybe, Shawn,” Rachel said. “But believe me, I know my father's voice.”

The cafeteria was deserted. Apart from Rachel and Shawn, there were only a few lecturers and a couple of women and men from the kitchen, who seemed to be enjoying the calm after the storm. Rachel looked at the plate in front of her, which held a vegetarian fajita. The heavy lump in her stomach had prevented her from taking more than two bites. Shawn, on the other hand, had a big appetite. After polishing off his portion in a matter of minutes, he had wandered over to the display with his lanky gait and helped himself to another portion of chop suey.

Out of the corner of her eye, Rachel noticed someone entering the cafeteria with energetic steps. It was Susan, and her gaze was a mixture of curiosity and annoyance.

She hadn't even reached the table when she called across the room, “If Mr. ‘My Suit Cost More Than Your College Education’ finds out what you've done, there'll be trouble, I can tell you that!”

The other people looked around at her.

“Then maybe you should speak a little more quietly, Susan.”

Like a diva in drama mode, Susan grabbed the back of an empty chair and spun it around. At the same time, she stepped into the spot where the seat had just been and sat down. Just before her butt hit the floor, the seat slid in between. Rachel was impressed and thought Susan could easily perform this act in the circus.

“So, hon!” she boomed. “Why the hell are you pulling me out of the institute during working hours?”

“We can talk better here,” Rachel explained.

She forced herself to suppress her inner turmoil. And she'd better stick to the facts now, or she'd lose her best colleague.

“Chris was able to clean up the radio message.”

Susan smiled dreamily. “Yes, he's absolutely brilliant at that kind of thing!”

“There are people in the object,” Rachel continued. “If it's from the seventies or eighties, they're probably no longer alive. But it appears to be a secret manned mission called Urania-1.”

Susan tilted her head to one side. “Sounds like something out of a James Bond movie.”

Shawn dropped the bombshell. “Her father is probably on board.”

“What? Is that true, hon?”

Rachel didn't know what was true and what wasn't. She looked down at her fajita. The red peppers, onions, and corn all looked delicious, but Rachel couldn't take another bite.

“It's his voice in the message,” she said, without looking at Susan.

“But you said your father died in a NASA exercise.”

“In an emergency landing, yes. But what if that was made up? What if he was actually sent on a top-secret manned mission?”

Shawn shoveled a forkful of fried vegetables into his mouth and mumbled, “James Bond.”

“I agree, hon,” Susan concurred.

Rachel felt anger rising inside her. “Guys, I heard what I heard. And I could pick out my father's voice from a million others. Do you know how many times I've watched his old videos? I know every word by heart. Everything my father says, every ‘Move a little further to the right,’ I can repeat to the second! But that's not what this is about. Not only that.”

“Then what exactly is it about?”

“There are people up there, Susan. Even if they're no longer alive, which is more than likely, I think they should be brought back to Earth.”

Susan seemed to be thinking. Suddenly her expression darkened. “So, you think Harlowe doesn’t want that?”

“Exactly. From the sound of it, he considers the ship a danger.”

“He wants to crash it in a controlled manner,” Shawn speculated. “Of course, that makes sense! It's moving toward Earth, for whatever reason. Harlowe wants to take control via uplink and make sure no one finds out about this secret project.”

“And because it's been in space for so long, no one cares anymore,” Susan added.

Rachel looked at Shawn and Susan alternately. “I don't know about you, but I find it morally reprehensible to just let the people on board that ship fade into oblivion. Regardless of whether my father is up there. After all, they died for their country.”

“What if we point that out to Harlowe?” Shawn asked.

“Harlowe will know what he's looking at,” Rachel said. “We should find out what Urania-1 is all about. Then we could pressure him to make the names of the astronauts public so they can get the recognition they deserve.”

Susan's expression darkened further. “You want to find out if your father was on board, am I right? That could be your downfall, Rachel.”

“I know,” Rachel said quietly. “But my job is to research and investigate. Harlowe's job is to cover things up and wield power. He's using my observatory to hide the fate of space pioneers. I can't allow that.”
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It was advantageous that all publications that had been in the John G. Wolbach Library were available in digital form. Rachel and Shawn spent the entire afternoon in front of the computers in the former laboratory, combing through books on space programs between 1969 and 1989.

They weren't surprised to find no information on the name Urania. Nevertheless, Rachel was certain they were researching the right era. The S-band radio frequency and the metal alloy used were surefire clues.

Rachel stepped away from the monitor and leaned back. She rubbed her tired eyes, feeling as if she could fall asleep at any moment. The excitement about the voice in the transmission had subsided, and now exhaustion was spreading through her. Shawn, on the other hand, was feverishly clicking and scrolling through the archive without blinking once.

Rachel picked up her water bottle and put it to her mouth. As cool water ran down her throat, she thought over what she knew about her father. His full name was Richard Melvin Kendall. It was actually funny that Rachel didn't have either his name or her mother's name, McLane. After marrying Sebastian, she had simply kept his name.

Rachel's mother, Shania, had owned a wooden box with mementos of Richard. Rachel had been seized by curiosity at regular intervals and had looked inside the box. When she was a child, she found the old photos most interesting, sepia-colored small-format pictures of young people in old-fashioned clothes. The later photos from the 1970s were in color. They had that typical nostalgic warm coloring and the edges of the photographed objects and people were always a little blurry.

When Rachel was a teenager, she had opened the box several times a month. She remembered exactly how she had always dreamed of finding something in it that she hadn't discovered before. She turned every object in it over and over, searching for the insights she had seen in her dreams but couldn't name.

But despite her intensive search, Rachel had not gained any new insights. All she knew was that she looked more like her father than her mother. The dark eyes and hair, the almost chalk-white skin. Whenever her mother said she looked like her father, there was a heavy weight in her voice. The older Rachel got, the more she recognized the endless sadness in her statement.

Sure, her mother had often railed against Richard, against his decision to prioritize his career over his family. Shania hadn't held back with her harsh words about Richard, and that had made Rachel want to get to know her father better. But all she knew about him was what was in a small wooden box and a brief newspaper article about the fatal accident.

Rachel had believed this story her whole life. And when she moved out of her mother's house, she had resigned herself to never learning anything new about her long-dead father. Until today...

“Hey!” Rachel heard. “Is everything okay?”

It was Shawn. He had looked up from his monitor and was blinking the dryness out of his eyes.

“Yeah, sure,” Rachel said. “I'm just... disappointed that we haven't found anything. And unsettled.”

“Because of your father's voice?” Shawn guessed.

“He was part of the astronaut program for the planned space shuttle missions back then. Oh, it all sounds so absurd. You know, it's a fact that PARI picked up the radio message. You heard it, Chris heard it... And now I'm wondering, what if this voice just sounds strikingly similar to my father's?”

“I can understand that. I'm surprised that this ship is only showing up again after that many years. Don't you think that's super weird?”

“It didn't just show up, it was ignored,” Rachel explained. “I wonder what kind of mission it was? The term ‘Urania’ at least brings to mind associations with radioactivity. God!” Rachel laughed desperately. “If Susan could hear that, she'd jump for joy. At first, she thought it might be a radioactive asteroid.”

“Or a nuclear thermal propulsion system.”

Rachel closed her eyes for a moment. Now Shawn was starting too. Rachel decided to go along with this thought experiment.

“Fine, let's assume the ship has a nuclear propulsion system. That would at least explain the small, inexplicable peaks in Chandra's measurement data. Shawn, I don't think I need to tell you that this is an absolutely improbable hypothesis. There has never been such a ship in the history of manned spaceflight.”

“Not that you know of.”

The door flew open, and the sounds of institute staff passing by drifted in. James Harlowe stood in the doorway, glaring at Rachel.

“I need to talk to you, Dr. Adams. Alone.”

Shawn raised both hands as if he was being arrested. Then he stood up, took his bag, and left the alternative library without a word. Harlowe gave him another sullen look. No sooner had Shawn walked out the door than Harlowe entered and slammed the door shut. The noises from outside ceased abruptly, and Rachel was alone with the head of OSAP.

He approached slowly, his hands clasped behind his back. Rachel turned her chair toward him. It was obvious that there was trouble, but she didn't know exactly what Harlowe would accuse her of.

“I've heard that you're investigating my confidential matter.”

Damn, how did he know that? Who hadn't kept their mouth shut?

“Excuse me?” Rachel asked, as if she didn't know what he was talking about.

Harlowe stopped next to one of the shelves. With a deliberate movement, he took out a book. The Demon-Haunted World: Science as a Candle in the Dark by Carl Sagan.

How fitting!

But Harlowe wasn't interested in reading; he just seemed to need something to hold in his hands. Did he feel lost without a toy?

“I hope you had a nice trip,” he said with the cunning of a snake. “North Carolina must be really nice in the fall. You know, I get around quite a bit for work. But I've never been to PARI. Tell me, what's it like there?”

That bastard had somehow figured it out! Susan certainly hadn't blabbed, not with her aversion to Harlowe. Rachel felt her heartbeat quicken and her palms grow clammy. God, how she hated conflict. Why couldn't everyone just be nice to each other? And why did Harlowe have to make her project a secret operation?

She didn't respond. That was one of Rachel's tactics for letting conflicts fizzle out. She counted silently to three, and Harlowe did what most people did when Rachel didn't say anything. He kept talking.

“I want to let you know once again that this is a strictly confidential project involving national security. I must prevent any outside interference, and that includes you, Dr. Adams. I made that clear to you at the beginning. Your failure to comply now has consequences. I have obtained a temporary leave of absence for you.”

“You can't do that!” Rachel blurted out.

“You leave me no choice, Dr. Adams.”

Rachel was boiling with rage. It was an unfamiliar emotion, and fortunately, it rarely overwhelmed her. That was a good thing, because Rachel detested the feeling. In moments like these, she felt helpless and her body reacted inappropriately. She trembled with excitement, cold and heat vying for dominance. And her mind, which usually ran like a well-oiled machine, suddenly shut down. She had to be careful not to throw irrelevant and imprecise arguments at Harlowe.

But before Rachel could find a suitable response, Harlowe said, “Look, I'm not your enemy, Dr. Adams. We're both on the same side. There's an unidentified object flying around up there, and my job is to find out what it is and whether it poses a threat to the people on Earth.”

Rachel forced herself to breathe normally. She folded her hands in her lap to appear as composed as possible.

“And as part of my job, it is necessary to investigate the unknown object with its unclear potential danger out of the public eye for the time being. You understand that, don't you?” Rachel said nothing, and Harlowe continued, “Under these circumstances, it is a violation of my work if you conduct secret investigations.”

Should she tell Harlowe what she knew about the ship? What would she gain from that? This guy would hardly deign to offer her a deal. No, men like Harlowe did things their way. And that meant eliminating any resistance, even if everyone was on the same side, as he said. Harlowe turned the book over and read the title. He grimaced as if he had bitten into a lemon. Just as quickly as he had taken it from the shelf, he put the book back. Then he wiped his hands together and prepared for the finale.

“And that's why I hope you understand that I see no other option than to temporarily suspend you. It's nothing personal, Dr. Adams. It's in the interest of national and international security. The whole procedure is a mere formality and will only take a few hours. You will receive an email with further instructions. Good day.” Harlowe turned and left the room. Rachel spotted Shawn outside. He sought her gaze, but realized she wanted a moment alone. So that was it. Rachel had suddenly become an outcast. Not only were her hands tied, she was also barred from entering the institute. And she would remain so until Harlowe changed his mind.
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Awefome


MAY 22, 1978, SOLAR SYSTEM



The omelet was great. Richard let another bite drift into his mouth. Sure, it was made from powdered eggs, powdered milk, and freeze-dried vegetables—but the fried and smoked bacon was no worse than what you got for breakfast at a cheap motel on Earth.

And it was a thousand times better than any of the bagged and canned meals they'd had lately. George and Juan also seemed to be really hungry. They shoveled the food into their mouths almost in unison, chewing quickly and then taking the next bite.

“Good, huh?” Richard asked. It had been his idea to turn on the small stove.

“Awefome,” said George with his mouth full.

“Great,” confirmed Juan.

Richard drank some water from the bottle. Why hadn't they cooked for themselves more often? They had become careless with themselves. He had only been shaving every two weeks. It was probably because of the prospect of being on the way to a distant destination for a very long time. But now home was suddenly within reach.
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After breakfast, Juan tidied up the kitchen. Richard worked on an experiment. He drew their course so far on a piece of paper. By hand. He also noted down a few important parameters. Above the symbol representing the ship, he wrote “Urania-1.” Below it, he added a sentence, also in handwriting:

Journey to Mars and back in a hundred days.

Then he waited until George and Juan had time. They gathered around the small table in the middle of the cabin.

“I wanted to discuss our course with you.”

He put the sheet of paper in front of them so they could see it clearly. Juan furrowed his brow and pointed to the sentence. “What's this?”

George tilted his head. Something seemed to fall into place. He clicked his tongue. “It's mirror writing, see? Here, it's clearly visible on the ‘h’.”

Juan turned his head ninety degrees.

“No, it's mirrored, not rotated,” said George. “You have to imagine each letter individually.”

“Ah!” Juan lowered his head close to the sheet. “Yes, now I get it. Strange.”

“How did you manage that?” asked George. “That's cursive writing! It can't be easy, can it?”

Richard tried to fake a laugh. “I wanted to see if I could still do it. When I was a kid, it was a kind of secret code in our clique. But actually, I was more interested in the orbit.”

He pointed to the line connecting the orbits of Earth and Mars. A classic Homann transfer, shortened by the power of nuclear thermal propulsion. However, the line stopped in the middle of space. He hadn't drawn it any further.

“Here we remember an explosion,” said Richard. “After that, Urania-1 was apparently accelerated in the opposite direction, which would have crushed us. But we're in better shape than ever. Do you have any ideas?”

George shrugged. “A miracle? I have a feeling we'll never figure it out.”

He had expected that kind of answer from the doctor. “Juan?”

“There’s no such thing as miracles,” said the engineer. “Wait a minute.” He narrowed his eyes. “So, let's assume three times Earth's gravity as braking acceleration. Then we moved that distance along our course. We came to a stop about here.”

He took Richard's pen and put a dot in the middle of space. “Then we accelerate symmetrically at three g until we're back here. That should have taken about six weeks.”

“You can calculate that in your head?” asked George.

“Roughly. If you want to know exactly, we'll have to use the computer.”

“No, that's good enough,” said Richard. “So we were gone for about six weeks.”

That would explain why his skin had healed by the time he woke up.

“I was just thinking about your burns,” said George. “Six weeks isn't nearly enough time for that.”

“If we were only slowed down by one g instead of three, the time could be extended almost indefinitely,” said Juan.

Richard nodded. At least his colleagues were no longer simply accepting the strange rescue. “But only one day has passed on the computer's clock.”

“And the reaction mass tank should be much more depleted,” said Juan.

“Who's to say those values are correct?” asked Richard. “If we believe physics, then the computer's time measurement must have gone haywire. So we can't trust it. But in that case it could also be showing us the wrong tank levels.”

Juan nodded. “That makes sense. I like that. Well, I don't like the fact itself, of course, but I like that it makes sense.”

“If we knew exactly where we were right now, we could figure out what day it actually is,” said Richard.

Juan raised his hand. “I have an idea.”

“Go ahead.”

“The Urania-1 has a space sextant. It’s linked to the computer, but we can also use it to determine our position manually.”

“Can’t we just check the computer?” asked George.

“We don't trust it,” replied Juan. “It also claims that today is May 22.”

Hopefully the computer wasn't too far off. Richard had to be back on Earth by November, or he would miss the birth of their child.

“How wrong do you think the computer is, Juan?” he asked.

The engineer shrugged. “Anything between days and months is possible. You're worried about your child, right? But look at us. We can't have been unconscious in our sleeping bags for weeks. George, what do you think?”

“From a medical point of view, I'd say three days at most. After that, dehydration would have killed us.”

Richard sighed. Nothing here made sense. There was no one on board who could have cared for them! And then there was the fact that everything was mirrored...

“Then let's try the space sextant,” said Juan.
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When the engineer showed them the instrument, Richard remembered. He had spent days with it in private lessons. However, the instructor had only briefly referred to it as STX. To operate it, you needed the SCT. George, who was closest to the device, tried to look through both eyepieces at the same time. He probably thought it was some kind of binoculars.

“Wait, that won't work,” said Juan. “I have to disconnect it from the computer first.”

George stepped back. “I'll take care of this,” said Richard, floating so that the right eyepiece was directly in front of his eyes. At the moment, it was still black.

“Device disconnected,” said Juan.

Very good. The field of view slowly opened up, as if a curtain were being drawn back. Richard was looking out through a simple lens without magnification. The control levers were at the bottom left and right. He had to use those to roughly align the SCT, which was mechanically connected to the STX, with one of the reference stars. This was much more difficult with the STX because its field of view was only 1.8 degrees.

Richard couldn't resist looking for Earth. There! It was so bright that he couldn't see any stars for a moment, even after he looked away. Then he switched back to his training. Richard swung over to the first reference star. His instructor had given him good tips on which constellations to use for orientation. At the time, he hadn't believed he would ever need this knowledge. But of course, he had still done everything he could to complete the course perfectly. That should be enough.

He switched to the left eyepiece, which belonged to the STX. It had a sixtyfold magnification. At the moment, the reference star was not yet exactly in his sights. Richard corrected the position a little too far, but finally got the star in the right place. Then he dictated the parameters to Juan. He repeated the same process for the other five reference stars. Now all that was left was a little bit of math, and they could calculate the six exact celestial coordinates of Urania-1 from the parameters.

While Juan did the calculations by hand—they didn't want to use the computer—Richard used the time to swing the SCT back to Earth. Now he switched to the STX with its magnification. The Earth filled the entire field of view. It was beautiful. Richard hadn't realized how much he missed it.

George put a hand on his shoulder. “Everything okay?”

Richard realized that tears were running down his cheeks. He wiped them away with his hand. “Yes, wonderful. It's so beautiful!” He made room for George at the left eyepiece, who covered his left eye and looked through it.

“You're absolutely right,” said George. “I'm head over heels in love. Wait. What's that?” He furrowed his brow. “Here, take a look.”

Richard took his place at the eyepiece again. He saw a shadow moving across the Earth's atmosphere. It looked a bit like a corkscrew, except with the handle in the center. The material was shiny, while the middle part was dark. “What is it?” he asked.

“It must be in orbit,” said George, looking through the eyepiece again. “That thing must be huge.”

“A secret Russian project?” asked Richard. “Some kind of space destroyer?”

Of course, they had no way of knowing what else was being developed in secret at their home base, besides Urania-1. But given the billions allocated to the Mars mission, it was highly unlikely that there would be any money left for such an orbital platform. Had the Soviets changed their strategy? Richard sniffed. If so, they had deliberately led the United States to believe that they were still in a race to Mars. In reality, they had wanted to take control of Earth's orbit.

But that was speculation, even if it explained why no one was responding. If the Soviets had taken over Earth orbit, it would certainly make communication with mission control, which ran via relay satellites, more difficult.

“I've got it!” Juan exclaimed.
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Again they leaned over the piece of paper showing the trajectory of Urania-1.

Juan tapped a point that was closer to Earth than Richard had imagined. “So, we are here. You can see for yourselves that we have covered quite a distance since the explosion, or whatever it was.”

Richard nodded. What did that mean in terms of elapsed time?

“It's really hard to make predictions because we don't know how long and how strongly the engine accelerated. But I would guess months rather than weeks.”

“Can't you be more precise?” Richard asked.

Juan smiled. “You're worried about your child, aren't you? But I have an idea. Can you use the STX to measure the positions of Mars and Earth? We have complete orbital data for both Earth and Mars.”

Richard jumped up and bumped his head on a strut in the ceiling. Ouch. That was a very good idea. He still had the position of Earth stored. He just needed to correct the STX a little, and he could give Juan the coordinates. Finding Mars wasn't quite as easy. But he managed that too with the help of the low-resolution SCT. With the STX's 60x magnification, the reddish dot turned into a tiny disc, which he placed exactly in the center of the viewfinder. And just like that, he was able to read the crucial parameters and pass them on to Juan.

He was excited when he returned to the table, but remained calm so as not to distract Juan. Juan kept scribbling numbers on a scrap of paper. Richard was good at math, but had always hated orbital mechanics. He was glad that the engineer was taking care of that for him.

Finally, Juan sat up straight. “That should do it,” he said and wrote down a date.

“What? That's impossible,” said George.

Something closed his windpipe. Richard had to force himself to breathe. He concentrated on the symbols Juan had written down and reflected on them in his mind.

“July 26, 1984,” it said.
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Breathe. Richard hung beneath the porthole and stared into the universe, which ignored him completely. Breathe. He had to consciously force himself to take a breath, as if his brain stem had forgotten how this reflex worked. Breathe. Gradually, the adrenaline subsided. He gave himself a push and floated toward his colleagues, who both embraced him.

How could they not be shaken by this? They had apparently spent six years in space without realizing it!

“There's no possibility of error?” he asked.

Juan shook his head. “This particular position of Earth and Mars in relation to the north celestial pole is relatively rare. It last occurred in 1972 and will not happen again until 1997. So after 1984.”

Richard nodded. That made it clear—the year was 1984. That explained the unknown platform in orbit. It was probably still a Soviet project, but it was no longer such a surprise. However, it did not explain how they had survived for so long. They didn't even have enough provisions on board!

“Are you sure about the date?” Richard asked.

“No, our measurements are too inaccurate for that. It must be between mid-July and early August. I could correct the date in the computer now.”

“Do that. Thanks, Juan. This is really hard to comprehend.”

“I'm sorry,” said Juan. “But remember, you'll see your child. He'll be six years old when we arrive, but you'll see him.”

He had tried to push the thought out of his mind. Now it came back to the forefront, bringing tears with it. But he didn't blame Juan. He had meant well. He just didn't understand what that meant for Richard. If he returned home six years later, he would find an intact family. His child would have gotten used to the new father. He would be a stranger. It would probably be best if he didn't contact Shania at all.

“Juan? Can I ask you something?”

“Whatever you want, Commander.”

“The main computer is probably still trying to send my reply to Shania. Could you stop that?”

“Of course.” Juan floated over to the computer. The green screen turned on. Mirrored characters ran across it. Juan typed for a while, then took his fingers off the keyboard.

“Hmm. It looks like the message went through,” he explained.

“Excuse me?”

“At the packet level of the transmission protocol, I can see that some remote station accepted the data. There was a warning message for every single packet, but in the end, it all went through.”

“What kind of warning message?”

“Missing encryption and lack of authorization. We should upgrade our system to Remote OS 32.1.”

“Remote OS 32.1?”

“Never heard of it. Must have been developed after we left.”

“It doesn't sound Russian.”

Juan laughed. “You think the Soviets have taken over the Earth?”

“If they can build what we saw in orbit, I think it's quite possible.”

“Then we’d better brush up on our Russian before we land. Otherwise, your little Ivan or Katarina won’t understand you.”

“Ha-ha.” Juan really knew how to cheer him up. It was probably best to take their situation with humor. It was all too bizarre to draw any serious conclusions.
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Setback


OCTOBER 26, 2032, MEDFORD



Rachel was deeply unhappy. And yet the sun was shining brightly in the sky and not a single cloud dimmed its warming rays. She hadn't slept long—she never did, even though she always intended to. Every night, thoughts swirled around in her head with an intensity she couldn't possibly ignore. And only when she had thought everything through five times and nothing else demanded her attention did Rachel fall asleep, exhausted.

She had been awake since six-thirty, and the tormenting thoughts of her conversation with Harlowe the day before stung her like a highly embarrassing childhood experience that had unexpectedly washed up from the depths of her consciousness. Should she be ashamed of her behavior? For standing up for openness and transparency?

After a whole pot of black tea, she had come to the conclusion that it was pointless to worry about it. Harlowe had made a decision, set an example, and fired Rachel, the most important person at the Chandra Observatory. Temporarily, yes, but it was probably enough to ensure that no one else would protest against the OSAP's actions.

And now it was almost eleven o'clock. Rachel stood frustrated in her kitchen, leaning over the kitchen island, fishing the remains of broken chocolate chip cookies out of an almost empty package. Secretly, she was angry with herself. She should have stood up to Harlowe right there and then. Then there might have been a chance that this arrogant guy would change his mind.

But it was as it often was in such moments. In hindsight, Rachel could think of a thousand ways she could have countered Harlowe. Just not in a direct exchange. Her mind had gone blank and she had sat there like a rabbit caught in the headlights. And she was the director of a space observatory!

Rachel was plagued by the feeling that she hadn't done everything she could, and it bothered her—so much so that she let out a curse into the unbearable silence of her house.

She decided to stop thinking about Harlowe. She couldn't change his decision. Instead, she should find out if her father had anything to do with this mysterious name “Urania-1.”

By now, Rachel was certain: what they had picked up on the radio at PARI had been her father’s voice. Right after getting up, Rachel had fetched the old projector and the boxes of film reels from the attic. While the shaky footage from a seemingly better time flickered across the projector screen, Rachel played the recording of the unknown ship over and over again. Even though the sound quality was far from perfect, it was clearly the voice of Richard Kendall.

So, what if he hadn't died in an emergency landing, but had been secretly sent into space? The thought seemed completely absurd to Rachel. She was a woman of science. The idea that her father's fate could be completely different from what she had believed all her life was inconceivable. That couldn't possibly be reality, she decided. The whole thing was like a fantasy story. All that was missing were the little green men!

Her cell phone rang. Rachel brushed cookie crumbs off her fingers and went into the living room. Her phone was lying on the beige Berber carpet, surrounded by film reels. She picked it up and quickly wiped crumbs from her mouth, as if the caller could see her.

“Hi, it's Shawn,” came the toneless voice from the receiver.

“Is something wrong?” Rachel asked. “You sound a little depressed.”

“I just wanted to let you know that I'm going back to Bloomington on Thursday. There's nothing left for me here at CfA now that OSAP has my project under lock and key. I can't even give the kids from Salem an explanation for their phenomenon.”

“Yes you can,” Rachel said.

“No I can't,” Shawn insisted. “Unlike you, I care about my job.”

Rachel said nothing. The blow had hit home. There was a moment of silence, then she heard Shawn start to speak.

“I'm sorry, that wasn't fair. But I don't want to do anything that could jeopardize my job at the university.”

“I understand and respect that, Shawn,” Rachel said.

“Besides, I got to see a lot of crazy things. I'm grateful to you for that.”

“That's nice of you to say. I can let you know as soon as Harlowe is gone and I'm back on board. Then at least parts of the project should be made public, I think.”

“That would be super cool!” Shawn said happily.

“But it could take a while. I don't want to make any promises, you know?”

“Yeah, I totally get it.”

“Well, take care, Shawn. It's been an honor working with someone like you. I wish you continued success in Bloomington. Say hi to the girls from the astronomy class for me.”

“I will!”

Shawn hung up, and Rachel was alone again. It had been good to hear his voice. Although they had only known each other for a week and a half, she had grown fond of the astrophysicist. That wasn't something to be taken for granted. It usually took Rachel a long time to warm up to someone. But there seemed to be a certain connection between her and Shawn. Rachel suspected it was because of his open, honest manner. And because they were on the same wavelength when it came to technical matters.
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Rachel spent the next few hours torn between self-doubt and silent curses. Eventually, she managed to free herself from this hopeless spiral. She grabbed the phone and dialed Farrah's private number.

“Please, Rachel,” Farrah whispered when she picked up. “I'm at the OCC. I really can't talk!”

“Then go outside for a few minutes!” Rachel demanded.

There was static and rustling on the line, and after half a minute, Farrah's voice came back. This time it was clearer and louder.

“What you're doing here is very dangerous!” she hissed.

Rachel remained unimpressed. “Are you far enough away from Harlowe?”

“Yes, but what on earth do you want? You're out, and if Harlowe finds out we've been talking, there'll be trouble!”

Rachel got straight to the point. “I need an update from you.”

“Tsk!” was all she said.

“Please! It’s important!”

“Important to whom? You?”

“I need to find out what that object up there is. And what exactly Harlowe is planning to do with it. We picked up a message from the object, and the voice in the transmission is my father’s.”

Farrah was apparently struck speechless, because at first she didn't respond. Did she think Rachel was crazy?

“Your... father...” she stammered after a while.

“I know it sounds crazy.”

“Yes, to say the least. If not completely insane.”

“Believe me, Farrah, it’s true. The whole thing reeks of a secret project from the post-Apollo era. My father was in the astronaut program back then and...”

“Yes, I know!” Farrah exclaimed, annoyed. “But how can that be? Your father died. There's even a grave.”

“That's why I need information from you,” Rachel explained. “I want to know if my father took part in a secret mission back then, and if so, what happened to him. Maybe you can find out something about Harlowe.”

“I can't.” Farrah's voice trembled.

“Please! This isn't just a personal matter, it's about the fact that there have probably been astronauts' bodies up there for fifty years.”

Farrah snorted into the microphone. Rachel heard only a nervous scratching sound.

“Damn it!” Farrah sounded as if she was talking through clenched teeth. “We can now determine the course fairly accurately. The object is moving straight toward Earth. We assume it's a ship rather than a satellite. At its current speed, it will arrive here in twenty days.”

“Did Harlowe say what he plans to do?”

Farrah seemed to be thinking, and Rachel could imagine her colleague standing in the OCC hallway, one arm wrapped around her upper body, looking around nervously to make sure no one noticed.

“There are various scenarios,” Farrah said. “But Harlowe assumes that the ship will definitely hit Earth.”

Rachel thought about it. “Then he'll try to access the controls via uplink.”

“Which will be difficult if the object is really as old as you say.”

“I think so too,” Rachel said. “But if he takes control, what will he do?”

“I don't know. But he keeps talking about averting danger.”

“Then he'll let it crash in a controlled manner.”

“I think so too.”

“Twenty days, you say?” asked Rachel.

“Nineteen days, seven hours, and a few minutes.”

Rachel shuddered. If Harlowe managed to take control and sink the ship in the space graveyard of the South Pacific, no one would ever know that something had been in space for decades. No one would ever know about the secret NASA mission, about the astronauts who had sacrificed their lives for their country and the almost ridiculous space race against the Soviet Union. If that happened, Harlowe would have won.

Rachel made a quick decision. “I have to stop Harlowe from covering this up.”

Farrah laughed desperately. “You what?”

“He can't get away with this.”

“You've completely lost your mind, haven't you? Interfering with the work of a federal agency to help a few astronauts achieve posthumous fame is dangerous, unnecessary, and almost certainly a criminal offense. Okay, maybe your father is possibly involved in this project, but that shouldn't prevent you from making rational decisions.”

“So you think it's rational to do nothing?”

Farrah paused. Rachel herself knew the risk she was taking if she got involved. She had already paid the price. Any further intervention would have more serious consequences for her and her career. She had no illusions about that.

Farrah said, “Right now, we don't know where the ship came from. It appeared suddenly and could have been anywhere. Harlowe also didn't mention sinking it in the Pacific. And I think for good reason. Have you ever considered something like reverse contamination?”

“I have. But that doesn't mean we sweep the project under the rug, or am I wrong?”

“Rachel! Stop it,” Farrah demanded. “You're not going to win this fight. Harlowe is an absolute professional in his field. And as much as I understand your point of view, I believe Harlowe will silence you as soon as you raise the slightest fuss.”

Rachel looked over the mess of film reels on the floor.

“You're a good boss, Rachel,” Farrah said. “And as your friend, I'm giving you some good advice. Don't get involved. Take a deep breath and wait until the dust settles.”
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The night lay cool and sparkling over Cambridge. Rachel believed that every amateur astronomer must be sitting in their attic room, marveling at the sparkling panorama of eternity. It was a beautiful evening. At least if you were sitting at home on a comfortable sofa, or behind a telescope.

Rachel, on the other hand, stood wrapped in a thick gray jacket, protected by the darkness, and had to listen to an angry Susan Reilly rant at her over and over again.

“The only reason I'm helping you with this stupid thing is because I'm your friend!”

“Farrah said something like that too. It's nice to have so many friends around me.”

Susan waved her hands around her head. “You're driving me crazy, hon. Not to mention that I'm missing a wonderful evening with Chris right now.”

No, she’d rather not know exactly what Susan was missing, even though Rachel could well imagine. She looked around one last time to see if anyone was watching, then said, “Thanks for doing this. It'll be quick, I promise. I would have preferred to do this from home, but I can't access the archives from there.”

Susan crossed her arms and sighed dramatically. Then, without warning, she stomped off. Rachel had picked up her colleague, and together they had driven to the institute, where they had parked in a side street. After talking to Farrah, Rachel had realized that she could access old DARPA files from her office. She might find information or clues about Urania-1 in them.

Susan marched ahead across the empty parking lot, which was lit by glaring LED lights. She took a small piece of paper out of her coat pocket and read something from it.

“A cheat sheet?” Rachel asked cautiously.

“Something like that. You were keen on taking a route that wasn't monitored by cameras. Do you know what a job that was? I feel like I'm robbing a bank.”

“I'll treat you to dinner,” Rachel promised. “As compensation.”

“That's going to be a lot of meals, hon!”

Susan strode purposefully toward Building D. Rachel didn't see any cameras on the illuminated facade. But instead of going up the stairs to the entrance, Susan headed straight for the basement entrance below the stairwell. There was a jingle, and Rachel saw that Susan was opening the door with a key.

It was even quieter inside than outside. Susan explained that there was no surveillance down here. They made their way to the stairwell with their cell phone flashlights. There they turned off the lights and climbed the steps. Since only the entryways of the buildings were under video surveillance, Susan and Rachel reached Building B without any problems.

When the door closed behind them, Rachel breathed a sigh of relief. Here, in Rachel's office, they were relatively safe, even if they had to avoid light and noise at all costs. Security guards patrolled the grounds at night, and it was important not to run into them or the cameras.

While Rachel turned on her computer, Susan lowered the blinds so that no light could escape. Rachel selected the DARPA archive and logged in with her credentials.

“They'll notice!” said Susan as she sat down next to Rachel.

“So what? It's not illegal to research declassified files.”

“And you think Harlowe would leave relevant data lying around somewhere?”

“I have to start the search somewhere, Susan.”

The program interface slowly loaded and displayed a folder structure sorted by year. The Defense Advanced Research Projects Agency archive was responsible for research and development of relevant technologies under the control of the US Department of Defense. Rachel had only looked at it a few times herself, and had never seriously examined the projects.

She clicked on the search box and entered “Urania.” She wasn't surprised when no results were displayed. She heard Susan snort, as if to say, “See? I told you so!”

But Rachel wasn't satisfied with that. She entered “nuclear propulsion.” A dozen results appeared, referring to two specific project folders.

“NERVA and the Orion Project,” Rachel said to herself. “Of course! Why didn't I think of that myself?”

“What?” asked Susan. “That you could have researched nuclear propulsion for rockets on the internet?”

“No. That there were previous projects to develop nuclear thermal propulsion.”

Rachel clicked on the NERVA folder. In addition to numerous sketches and blueprints of the experimental propulsion system, it contained several papers, mainly scanned documents.

“The development of the NERVA engine ran from 1955 to 1972, at that time still under the Los Alamos Scientific Laboratory. However, it never got beyond ground tests in Nevada. And the Nixon administration scrapped the budget for it due to a lack of interest in space travel after the moon landings.”

“And you forgot that?” Susan asked incredulously.

“Yes, damn it. I read about it at some point, but do you think I would immediately associate that with an unknown object?”

Rachel left the folder and clicked on Orion Project.

“I never read about this one,” she said.

Rachel scrolled through the files and clicked on “Project Overview.” She skimmed through the typewritten text, but quickly realized that she wouldn't find what she was looking for here either.

“...one design called for a spacecraft with a nuclear pulse engine to be propelled by a series of atomic bomb explosions. These explosions were to occur just a few meters behind the stern of the spacecraft.”

“Sounds pretty crazy,” Susan commented.

“But it doesn't get us anywhere.”

“That's what I said.”

Rachel leaned back and folded her arms behind her head.

“I was hoping to find some declassified files that would help us. Maybe you're right and Harlowe already knows what's up there, so he had all the documents locked up again, if they were ever freely accessible.”

“Well, honey. You can't exactly file a request with the Department of Defense because you think your father was on board.”

Rachel tried a few other search terms and combed through the extremely extensive annual folders. It was futile. It was like looking for a needle in a haystack. After half an hour, Rachel turned off the computer in despair. She and Susan left her office and made their way back. Outside in the parking lot, Susan put a hand on Rachel's shoulder.

Rachel sighed. “I know. I'm just as clueless as before. Except now we've done something stupid that Harlowe might find out about.”

Her friend didn't respond. Rachel could easily guess what she was thinking. Susan wanted to help her, or she wouldn't have skipped her evening with Chris. But this?

Rachel had nothing to go on that would help her in this matter.

“Sorry, Susan, for dragging you into this. I'll stop doing such stupid things. I promise.”
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Six Years


JULY 27, 1984, SOLAR SYSTEM



Six years had passed overnight. Richard checked the computer's system time. It hadn't been easy to advance it six years and two months. Suddenly, some of the data that the main computer relied on was no longer accurate. Almost all components of the Urania-1 had exceeded their maintenance periods. The computer sent Juan from A to B to C and had him work through hundreds of checklists, even though the condition of these parts hadn't changed at all.

But the system was not to be trifled with—any component that had not been properly maintained was taken out of service. If it was vital, it was allowed to continue operating, but with reduced capacity or with constant warning signals.

Juan had decided to tackle life support yesterday. Today, it was time for the smaller systems. George had his hands full helping the engineer. After all, someone had to carry around the many checklists that must be worked through during each inspection. Later, they intended to tackle the propulsion system. The computer had switched it to emergency mode. This meant that if it detected an emergency—such as an approaching asteroid—or if the commander declared an emergency, then and only then could the engine be switched on. Naturally this was not acceptable in the long term. In addition, during the EVA required for the inspection, they could determine the true fill level of the reaction mass tanks.

But now Richard had time to take care of the radio system. He was surprised that his message had actually been sent. He took the USR, which was still connected to the antenna, and tried again via voice radio.

“This is Urania-1. Please come in.”

“This is Urania-1. Please come in.”

He didn't expect a reply. But the Urania-1's radio subsystem would record it.

He switched to the next frequency and repeated the attempt. He worked his way through the entire spectrum they had access to, up to 2400 megahertz and slightly above.

The next step was to reverse the process. At first, he simply listened to all frequencies. Then he turned the gain up to maximum. This would make speech so distorted that it would be incomprehensible, but he wanted to make sure he didn't miss anything.

And there was something, right at 2400 megahertz. It was a deep hum; at least that was how he heard it. Some kind of mechanical signal, perhaps? A radio beacon or something? He immersed himself in the instrument panel where Juan had connected the USR to the antenna system. Using a switch, he established an additional connection to the main computer, which meant that the computer could analyze the incoming sounds.

Richard recorded a few minutes of it and switched to the terminal. The computer had saved the radio signal in a file, which he retrieved from his personal memory. He hardly needed the shaving mirror anymore. He looked at the signal strength readings, and that was when it got interesting: when zoomed in, the curve was not smooth, but stepped. Apparently, the sender was using digital encoding. Richard found two hundred and fifty-six different values. He copied some of them out, but could make no sense of them. At regular intervals, the amplitude dropped to zero. This probably signaled the end of a packet.

Such procedures had been tested for some time at universities and research institutes before their departure—but not necessarily at NASA. By now the technology had probably become established everywhere. And what had Juan found in the log? The recipient had complained about a lack of encryption of the packets. Perhaps that was now also standard. Six years was a long time for software. He shouldn't be surprised if he didn't understand the content of the incoming signals.

That meant they had no chance of communicating.

He had to somehow let the sender know that he needed simpler signals. What was the best way to do that? He was certainly no expert in this field. But perhaps he could take a cue from others? In 1974, a few researchers had sent a message into space using the Arecibo radio telescope. He tried to remember the details. In any case, the researchers had first defined the Earth's number system using a binary representation of numbers. From left to right, it read as follows:

0 0 0 1 1 1 1 00 00 00

0 1 1 0 0 1 1 00 00 10

1 0 1 0 1 0 1 01 11 01

The recipient was supposed to add the powers of two from bottom to top.

How did it continue? Richard had always admired the clever composition of the Arecibo message. But of course, he had to avoid getting their message confused with it. The basic structure should be reminiscent of it, but the content had to be different.

At the time, the researchers had attempted to describe the structure of human DNA. To do this, they first defined the atomic numbers of the elements appearing in it, then established formulas for the nucleic acids, and finally explained the double helix structure of DNA.

That didn't fit into their message. But the next part did. The researchers had drawn a human being using binary code. Richard traced the drawing.

011011

111111

110111

111011

111111

110000

He repeated it twice, because there were exactly three people on board the Urania-1.

The next part of the message showed the solar system. Here, the Earth had been moved slightly upward out of the row. Richard left it in the row, but moved Mars up instead. That left room for misjudgment—they weren't Martians, after all. But it was a special feature of Urania-1, humanity's first and only Mars expedition. The only problem was that the potential recipient of this message would know nothing about it. But something might have leaked out by now. Very few secrets could be kept forever.

The Arecibo message ended with an upside-down replica of the dish that had been used to send the message. Richard simply imitated the structure of Urania-1—with a rectangle at the beginning, followed by a bulbous structure and the bell-like cross-section that surrounded the reactor nozzle. He had a kind of beam shoot out of it. To be honest, the graphic could be interpreted in all sorts of ways. But anyone familiar with the Urania-1 would recognize it.

He drew the message on a piece of paper—and didn't recognize anything. It was far too complicated. Richard shook his head. The Arecibo message had been addressed to unknown extraterrestrials. When it was designed, nothing could be assumed. But they were trying to contact humans, ideally Americans. They would understand English and could read. He crumpled up the piece of paper and took a new one. He needed graph paper. It had to be here somewhere, right? There!

Six lines per word. He filled in some boxes and left others empty. The first word appeared.

URANIA

The name of their spaceship should be familiar to everyone on Earth. The accident must have been spectacularly covered by the media. Had the president personally thanked their families? Richard felt a shiver run down his spine. On to the next line.

HERE

PLEASE

CONTACT

But how? He thought of the noise at 2400 megahertz. Perhaps it was simply an overlap of countless communication channels? 2400 megahertz was probably a common frequency in 1984. He added the number.

2400

That was where they would listen.

So far, so good. Now he just needed to send the signal. But first, it was time for lunch.
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“How are you getting on?” asked Richard.

“We've gone through all but two of the checklists,” explained Juan. “That means we can take a look at the engine later. The main computer has hardly anything to complain about anymore.”

“The error rate was zero, by the way,” said George. “And that's despite the fact that the systems haven't been serviced for six years, theoretically. Imagine, we didn't even have to replace the activated carbon in the carbon dioxide scrubber.”

“And the water treatment filter was as clean as if it had been manufactured just a few days ago,” added Juan. “That's absolutely incredible—we’ve been cleaning it every few days since departure, and the material was always completely green! And now—like new, or rather, it is new.”

Richard examined his skin, which also looked as pink as a baby's. New. Not like new, but new. That somehow echoed in his head. He turned his hands over. As a teenager, he had cut his left index finger. The scar had reminded him of it for years. Now it was gone.

Gone. New.

“And what about our radio contact?” asked George. “I'd really like to know what's going on back on Earth.”

“Six years,” said Juan. “I wonder who won the World Cup?”

“Nobody cares about soccer,” said George. “Football is the real thing.”

Richard smiled.

As the two of them discussed it, there was a hint of everyday life in the air. “I've drafted a universal message,” he said. “Do you want to see it?”

“Yes, show us,” said Juan.

Richard took the piece of paper out of his pocket, where he had written everything down, and explained the technical structure of the message to the two of them.

“That's all well and good,” said George. “But will more people listen to us than if we just speak into the USR microphone?”

“Maybe. I intended to broadcast it across all frequency ranges...”

“I have an idea,” said Juan. “We'll use the engine. With the help of the turbo pump, we can blow it out so that anyone with a good infrared or X-ray eye can see it.”

That sounded interesting. X-rays from space didn't penetrate the atmosphere. They would have to rely on X-ray satellites, which would of course have to be pointing in the right direction. The atmosphere was at least partially transparent to infrared light, but infrared astronomy hadn't really been popular when they took off. Hmm.

“It's a chance,” said Richard.

“How exactly do you imagine doing that?” asked George.

“We ramp the power up and down of the reactor and the turbo pump together. High power is a one, low power is a zero. The Arecibo message is binary, after all.”

The process would shake them up quite a bit.

“And you're sure the reactor and the turbo pump can handle that?” asked George.

“Absolutely. Especially now that everything is like new. Engineer's word of honor.”

“The reactor hasn't been checked yet,” said George.

“That's true. But we'll do that right away. Right, Richard?”
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“That's enough, Richard,” said George.

Richard let the training device coast to a stop. He felt cold. During the pre-breath training for the last EVA, he had been sweating, and he hadn't been moving for forty minutes. It felt like it had only been a few days ago.

In reality, it must have been over six years. How was that possible? He had compared his image in the mirror with old photos and noticed no trace of the last six years. It was as if they had traveled six years into the future.

“Are you coming?” Juan had his EVA suit on, with George helping him secure the last fasteners. Richard quickly climbed into the lower section of his. He blew into the helmet, expecting the glass to fog up. But even the helmet seemed to have been optimized. Richard rubbed some spit on the outside, but the liquid dripped down without leaving a trace.

“Can you help me with the upper section, George?” The doctor floated over to him. It was probably just a feeling, but the hooks snapped into the eyelets much more easily than last time, the zippers slid up and down, and the buttons clicked together with perfect resistance. Richard decided not to think about it, but just to be happy. With optimal equipment, an EVA was simply more fun.

George turned Richard around 180 degrees. “All done!”

“I'll go first,” said Juan.

“Wait, no, let me, please.”

“You're the commander.”

Juan didn't sound offended. He couldn't have asked for a better colleague, even if he wasn't sure exactly who he was dealing with.

Richard floated to the bow. The inner hatch of the bulkhead was still icy. Liquid had settled on it and frozen. Richard tapped it with a hammer from his tool bag. The material came loose and floated away. It would quickly thaw in the warm air of the cabin.

After clearing the ice from the hatch, he opened it.

He had expected ice inside as well, but there was none, though it was extremely cold. Richard could feel it through his EVA suit. The airlock seemed colder to him than the vacuum outside, which was certainly due to the fact that the air in the airlock cooled him down more. Since there were no carbon dioxide deposits on the walls, the temperature was certainly over minus sixty degrees.

In the light of the spotlight, Richard noticed brownish particles floating in the air, resembling dust. But they did not remain in the air for long. The heat from the cabin caused them to melt, and they turned into droplets that settled on the walls and on their EVA suits.

“Please close the door behind us, George,” he said. Why hadn't he reacted faster? The stuff could be dangerous to George, who wasn't wearing a suit. Now it was too late. Particles had surely entered the cabin. Richard took a sample and packed it in his tool bag.

“Did you see that?” he asked.

Juan nodded. “It reminded me of rust.”

“Liquid rust? And what's there to rust here?”

Richard ran his gloved fingers over the walls of the airlock. They were shiny and like new. He closed his eyes and recalled his last memories before the explosion. Orange cells had been floating through the cabin, almost like honeycombs, but with optical properties. It had seemed to him as if he were looking through the segmented eye of an insect.

Yes, that was it, he had flapped his wings and taken off. Or no, the wings hadn't been there. That was his imagination. He had to be careful. Memories quickly became distorted if you let them get mixed up with new thoughts.

“Come on, let's get out of here.”
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Beyond the exit, Richard knelt down and felt the material of the outer skin. “It's completely smooth,” he said into the microphone.

“Everything here looks brand new.” Juan's response sounded as if his colleague were standing right next to him. Even the helmet radio seemed to be working better than during the last EVA.

He followed Juan to the rear. They reached the area with the radiation shielding. Richard halted. The skin on his hands and face felt hot. It was just his imagination, of course, but it felt real. Nonsense. When there had been actual radiation here, he hadn't felt any heat. Once your skin started to heat up, it was too late.

“Don't worry, Richard, the reactor is off. We couldn’t turn it on if we wanted to.”

“You're forgetting the emergency program.”

“That’s unlikely that right now... Besides, I'm going first this time.”

Richard entered the area and climbed over the shielding. This was where they had discovered the hull breach above the turbo pump. There was no sign of it now.

Juan knelt down and opened a flap. “Come here and hold the checklist.”

Richard took the sealed list Juan handed him. Damn. The letters were printed in mirror image. He had to concentrate.

Temperature pump inlet... inlet pipe?

Juan turned his head toward him.

Minus 163.

Check.

Phew, the first item was checked off.

Housing temperature display TPA-1 sensor A & B.

Check.

That wasn't so hard after all.

Pre-valve PV-101 OPEN.

Check.

Temperature drop rate below 2° C/s.

Check.

Richard had no idea what Juan wanted with this checklist. But the engineer had no problem with it, and that was the main thing.

Gas generator ignition voltage applied.

“How's the turbo pump running?” he asked while waiting for the answer.

“Hopefully well, if we go through the checklist.”

“Oh, sorry.”

Check.
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Pump outlet pressure indicator ready.

Check.

He had reached the end of the list. To be on the safe side, he turned it over, but the back was blank.

“That's it,” he said.

Juan got up with a groan. “Now we'll do the same with the reactor, and then we're done.”

Richard handed him back the checklist. Juan exchanged it for another, much longer one. Richard glanced at it briefly. It contained many more technical terms. He had misread the first list often enough.

Juan hooked himself in further back and floated toward the stern. Only a thin layer of metal separated them from the nuclear reactor below. Richard glanced longingly toward the bow, where they had come from.

Smoke curled out of the open airlock. Was there a fire on the ship?

“Juan, look!”

“I have to...”

“No, look! Now!” Richard pointed to the plume of smoke. Although the Urania-1 was moving through space at high speed, it was rising vertically. It was surreal.

“What is that?” Juan asked.

“I've seen something like it before.”

He shouldn't have said that, because now the honeycombs reappeared. They formed out of the thin smoke, and just like before the explosion, they were orange and brown in color. His heart was racing.

“That's... We have to...” Juan started to move toward the airlock, but Richard held him back.

It was too late. This could only be the continuation of his dream. He had known it from the beginning. Juan broke free and moved toward the orange veils. It didn't matter. This Juan was just a character in a dream anyway.

He froze. His skin grew hot. Were the burns coming back? Was he about to wake up and die for good?

Juan climbed nimbly as a monkey, but never forgot to secure himself. He was almost at the entrance. The brown-orange smoke flowed around him. Juan halted.

Richard found his voice again. “What are you doing?”

Juan reached out his hand. Whirlpools formed in the cloud. “It's avoiding me,” he said.

The smoke moved away from him, forming a ring around the ship. Like a wreath, the cloud moved toward the bow. It was as if it were scanning everything. At the tip, it turned back. Juan, who had crawled halfway into the lock, dodged it.

“The lock is empty,” Juan said. “No, wait, there are a few new brown spots on the walls.”

The mass they had found. Richard felt for the sample in his tool bag. It had probably frozen again.

“Now it's coming toward you,” Juan warned him.

Yes, he had already noticed that. He forced himself to breathe deeply and slowly. The cloud would flow around him just as it had around Juan.

Why would it be interested in him of all people? The thing probably wasn't capable of interest. It must be some unknown physical phenomenon, strange like ball lightning. A form of matter that hadn't been discovered yet. No one had ever been as far out as they were in Urania-1. Richard reached out his hand. But the cloud didn't retreat from him.

On the contrary. It took his hand and examined it. Richard felt it tugging at him. He yielded to the gentle forces. It was as if a curious child who had never seen a human being before was playing with him. His fingers bent in all directions, but never further than his joints would allow. His hand turned and bent. Then it was his forearm's turn. The cloud tested all his possible positions as if he were a new toy.

Why was it interested in him and not Juan, who had come much closer to it? Did it spurn what was brought to it? Was it acting on hunting instinct? But Richard hadn't fled from it. Was that why it was treating him so gently?

Now it was his torso's turn. The cloud pressed lightly on the HUT, tugged cautiously at the tubes, and felt the buttons and fasteners without opening them. Then, with a jolt that lifted Richard a few inches, a cloud finger slid into the suit. Icy fingers rummaged through his tracksuit and cooling underwear until they reached his skin. But it wasn't just a feeling. The suit reported a loss of pressure, apparently due to a leak. A red light flickered in the helmet and a piercing alarm sounded.

“What's going on with you?” George asked over the radio.

“I'm coming!” Juan crawled out of the airlock again and approached, but Richard waved him off.

“Stay away, Juan. It wants something from me.”

“But the alarm... You have to get into the airlock! Your suit!”

Juan was right. Although the icy fingers were still probing him, Richard stood up. He hooked the safety catch further forward, took a few steps, and fastened the line in place. The cloud didn't seem to mind. If only he could get the suit to stop making noise! He concentrated on the next step, then the one after that. The cloud accompanied him. Juan remained out of its reach.

As they approached the opening into the ship, Juan climbed further toward the bow. He obviously wanted to leave the airlock to Richard. That was sensible. If the cloud followed him through the entrance, Juan would come into contact with it inside the airlock. Richard worked his way forward, and soon the open hatch was in front of him.

He paused briefly. How would the cloud react if he climbed into the hole? Would it allow its prey to escape? Was he even prey? Was any of this real? But the fact that he could hardly breathe felt damn real. The tear in his suit also seemed real. The life support system had maximized the airflow from the tank on his back, but the gas was escaping under the HUT as white vapor. Where the cloud and the vapor mixed, there were electrical discharges. Bright little flashes lit up the darkness.

He had to breathe in, breathe out, keep moving.

Richard secured himself in the airlock, removed the line outside, and pulled himself into the hole. Then he closed the bulkhead behind him.

The light flickered on automatically, but immediately switched off again.

“Juan? Richard? We have a total power failure,” George reported. “Only radio and life support are working.”

That wasn't a total failure. But Richard refrained from responding.

“Richard is in the airlock. But stay where you are, George. The cloud is with him.”

Was it here? Juan must have witnessed it disappearing with him into the airlock. Richard couldn't see it because it was completely dark. The fingers in his suit had also retracted; at least, he couldn't feel them anymore. He felt his way along the walls to get his bearings. On one of the walls, he found the button that locked the inner bulkhead. It probably only worked with electricity, but next to it was a lever with the same function, only mechanical.

But he would wait on that. Richard didn't want to put George in danger.

Slowly, it was getting lighter. Was it his eyes adjusting, or was the cloud emitting light? It must be the latter, because the brightness was now turning orange-brown. The airlock took shape. Richard felt a touch of claustrophobia. There was enough room for him here, but what about the cloud? He felt a certain pressure on parts of his space suit, as if something were squeezing him.

The pressure eased. Richard checked the barometer. The internal and external pressures had equalized at 0.8 bar. He could take off his suit now. At some point, he would have to make room in here for Juan, who was still waiting outside, so he might as well get started.

In the orange light of the cloud, he took off his EVA suit. He felt as if he was being watched, like when a doctor asked him to undress. But the cloud remained neutral. It didn't form fingers or try to communicate with him.

It was a shame, really. He would have liked to ask it why it was interested in him specifically. But he already knew the answer. He had investigated everything. Juan and George were still his friends and colleagues. They would give their lives for him.

But they were no longer themselves. Someone had sent them through a mirror. Whether intentionally or accidentally was hard to say—but it didn't matter. In any case, they came from the same part of the universe as the cloud, and that was why it was only interested in him. Because he was still the original, albeit with a few improvements.

Perhaps the cloud hadn't had the capacity to restore them all to their original state. The Urania-1 had exploded before its eyes, and then it had reversed this apparently unintentional process. Did it want to help, or was it just curious? It was hard to say, but in the end it didn't matter.

Richard shivered. The EVA suit floated next to him in the airlock. He was wearing only a tracksuit. The fresh air from the life support system was cool.

“Now what?” he asked. The breath he exhaled interacted visibly with the particles in the cloud. He stretched out his right arm. The airflow emanating from it became visible in the cloud. The next moment, a stiff breeze seemed to blow through the orange particles. They took shape and created regular patterns. It was as if a kind of comb was moving through them.

The patterns changed. Richard suspected what was coming when the first hexagonal structures formed. The honeycombs grew and formed a wall in front of him, but also beside and behind him. Richard turned and found himself surrounded by shining honeycombs. Now their optical properties changed, and at the same time they approached. He could no longer see the airlock chamber as it was. Richard was stuck in a bubble, seeing his surroundings through hundreds of segments, as if he were an insect.

The next moment, he took off.

The thing had dragged him into space! He gasped for air until he realized it was an illusion. Space was soft. He felt around with his hands and sensed bubbles springing under his fingers. Or was it all real after all? Was the cloud shielding him from the vacuum? He felt the warming light of the sun on his back. Far ahead of him lay Earth, and even further away was Mars.

A spaceship came into view. A cylinder at the front, a passageway, radiation shielding, and the engine with its bell—it was clearly the Urania-1. But something was wrong. The ship was surrounded by a swarm of worries that were seeping out from the inside. The Urania-1 was sweating them out like an overdose of alcohol. Fears, apprehensions, anger, annoyance, rage—it was an unpleasant mixture. Richard knew it wasn't the ship that had created them, but its crew.

But the cloud that the Urania-1 was flying toward without noticing was not aware of this. It was retreating, fleeing, leaving its ancestral place among the stars, where a large part of the forces in this solar system balanced each other out. Then the ship changed dramatically. It seemed to be trying to communicate. Excited particles streamed out of it, full of energy. Was this a gift? Energy was so valuable in the midst of the vacuum, especially in this concentration. The cloud approached, and the strange object also sped up.

The cloud examined it from a distance. Its radiation revealed that it consisted of an accumulation of metals. The cloud had never seen such three-dimensional structures before. They could not have been created by chance. How everything fit together! The particles must have found and united with each other, just like those that made up the cloud itself. But they had chosen a completely different configuration, separating themselves more strongly from the vacuum. Could the cloud learn something from this encounter?

At their first meeting, all hopes seemed to be fulfilled. The stranger warmed up, which the cloud interpreted as a sign of joy. However, its radiation made no sense. At first, the cloud assumed that they must speak two completely different languages, but it didn't take long for it to realize that the stranger was terminally ill. The seed of instability was growing within it, precisely where it emitted the high-energy particles that the cloud greedily absorbed.

At first, it was just a kind of turbulence. The particles lingered too long in a certain place, where they damaged the stranger's cell wall. The effect intensified as the particle flow increased. The cloud sensed what was going to happen and stopped filling itself with energy from the hot stream. Instead, it absorbed all the information it could. There were countless details, which it stored in its own body using quantum operations.

The next moment, the visitor broke open like an egg, right in front of the cloud's senses, which observed and recorded the event in its entire spectrum. The stranger gave birth to a being unlike anything it had ever seen before. It glowed red from within. Its four appendages wriggled. But it seemed to be a premature birth. The being was clearly not viable in the open environment. It cooled down quickly and was unable to properly isolate itself. So it lost matter and energy to the merciless vacuum.

The cloud had to intervene. The stranger died in its embrace, in an area that contained a high concentration of its particles. It must have been a gift that the stranger left her child to the cloud, as unfinished as it was. The cloud had no choice; it had to accept the gift, even though it had no idea what to do with it.

Later, it would regret this decision often enough. But it had always been clear to the cloud that it had no choice. It had to save this delicate being, even though it suspected that it would be the most difficult task of its existence in the still young solar system.

The first attempt went completely wrong. The structure of the newborn changed so incredibly quickly that the cloud couldn't keep up with its interventions. It needed a very specific temperature and had to be in an enclosed space filled with a specific gas mixture in a fixed concentration. Just figuring out this combination cost it three new starts, during which it had to reconstruct almost the entire tissue of the embryo. Only the energy complex at its spherical end was surprisingly stable.

But that only gave it a rough idea of the basic conditions.

The newborn needed more: certain hydrocarbon-based forms of matter had to be fed to it in a specific way and then disposed of. And it mustn't be alone. When exposed to the pure cosmos, it would eventually cry out and stop developing, forcing the cloud to reset it. The creature needed very specific counterparts that looked similar to it.

Fortunately, the cloud had recorded the complete configuration of the strangers. Constructing two four-limbed companions from this was not difficult, but it was tedious because the newborn was surprisingly precise. Its playmates had to correspond exactly to the data that the cloud had memorized, or sooner or later conflicts would arise.

At some point, the cloud had had enough of trial and error.

It decided to restore the original configuration. This took a few orbits around the local sun—and failed. The turbulence reoccurred, and the cloud had to abort the project before it exploded again. It had to learn to understand how that specific configuration of matter worked—and how it could make it more stable.

Step by step, it discovered the flaws in this arrangement. Some cell walls were too thin, others too thick. At some point in the course of evolution, this strange creature would probably have achieved its perfect form, but that would take many more orbits. The cloud had to get to work now. It altered the genetic material to produce a better result. When that too came to the verge of exploding, it made further changes until the result was stable. It didn't need to change much about the stranger's child. It merely renewed some of the cells it was made of so that it could function perfectly for many more orbits. In the meantime, it was able to produce its socially necessary companions in greater numbers. They, too, had to meet certain requirements in order to be compatible with the creature. Nothing remained of its original cells. But the cloud realized that the preprogrammed behaviors it found in its memory were already very well suited to the stranger's child without any major changes.

At some point, it was time to let the child go. The cloud owed that to the stranger who had handed it over to its care. It had saved, nurtured, and cared for it so that it could live its own life. The cloud determined where the stranger had come from and set an improved replica of the construction in motion in that direction. Hopefully it would find other life forms there with which it could get along. The universe was so richly expressive that she had no idea what they would look like.

It was just a little bit curious, and that was why it had followed its foster child this far.

Suddenly, it became light.
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“Richard, what's going on?” asked George.

“You have to let me in now,” said Juan. “My oxygen...”

“Was I gone that long...?” He didn't know what he had been doing, so he left the question open.

“You haven't been in touch for half an hour,” said George. “I tried to get into the airlock, but the bulkhead just ignored me.”

Richard nodded. “I think I've learned something about us.” But it could still be a crazy dream. He had to check something else.

“What?” asked Juan.

“Wait a minute, please. I've taken off my EVA suit, so I have to get out of the airlock first.”

“First you make us curious, and then... pffft.” George was right. But he didn't want to tell them nonsense. For one thing, they wouldn't believe him if he had no proof.

And if they did believe him, it would change their lives in ways he could hardly imagine. He pressed the button that opened the hatch. As he did so, his gaze fell on the rear of the airlock, where a few brownish specks were floating. Were those the last remnants of the cloud? Hopefully not. He shook his head and left the airlock.
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“Come on, tell me what's going on.” Juan had been continually pestering him. He wasn't used to that from the engineer.

Richard waved him off. “First the facts.”

He had fetched the microscope from the warehouse. It was a simple instrument designed to evaluate cultured samples, i.e., for medical purposes. But it suited his plan well. He had smeared some of the deposits from the airlock onto a slide. He no longer believed that the material could harm Juan or George. The cloud had surely taken that into account. How long had it been working on it? Its thoughts had reported several orbits. Six years—that fit, didn't it? But no one could tell him for sure.

Richard turned on the microscope and slid the slide into the holder. Then he looked through the eyepiece—and found a brown area. He adjusted the focus. But he could only see structures once he doubled the resolution. Now tiny crystals glowed at him, floating like grains of salt in a brownish soup, but not dissolving.

This was really harmless, but he had expected more honeycomb-like structures. Apparently, the remains of the cloud had denatured like egg white and no longer had anything in common with the original. He turned off the microscope and pushed it away.

“Can I have a go?” asked Juan.

He had almost forgotten his colleagues. “Sure, go ahead. But it's not very exciting.” Richard floated to the other end of the cabin. He would hardly be able to convince Juan and George with the microscope image. Maybe he was completely off track and simply suffering from an excess of imagination? No. The reflections were a fact.

“You're right,” said Juan. “Not spectacular. My guess is diamonds.”

“Seriously?”

“Yes. We can easily test it by setting it on fire. But I know what microdiamonds look like.”

Sparkling diamonds in brown sauce. What a combination the cloud had left him with! As if it wanted to prevent anyone from discovering its secrets. But that wasn't the case. After all, it had told him the story. Unfortunately, Juan and George hadn't been able to hear it.

“We'll do the test later, Juan. Can you give me a hand, please?”

The X-ray machine was secured in an elongated storage compartment. Since it was quite heavy, it had been secured with fifty-odd screws—it was meant to stay in place even during an emergency braking maneuver at eight g. Together, they loosened one connection after another.

“George can help you tighten it later,” said Juan.

Richard nodded. Maybe neither of them would want to help him. They would see. He was really curious about their reaction. No, he was afraid of it. They were his friends, and he didn't want that to change. Somehow, he had a feeling that they would have to get along with each other for a very long time.

“Done,” said Juan, catching the floating screws in a bag. He handed the bag to Richard.

The X-ray machine consisted of a metal structure shaped like a small “u.” The X-ray film was inserted into the front arch. It was set into a special cartridge that would develop the image without the need for a chemical laboratory. The technology had been specially developed and miniaturized for Urania-1. The thicker rear arch of the U housed the X-ray generator—an electron tube designed, at great expense, to be as flat as possible. Nevertheless, it bulged out on one side and ended in a thick power cable that had to be connected to the Urania-1's power supply.

Richard looked for a connection.

“There, to the right of the main computer,” said Juan.

The socket fit. Richard turned on the device. It hummed loudly. It could take images about fifty centimeters in diameter. He inserted a cartridge, pushed his chest into the open u and felt for the shutter. Juan helped him. The device rattled and then calmed down again.

“Now you,” said Richard.

“Do I have to?”

“Yes.” He took out the used cartridge, labeled it with an “R,” and inserted a fresh one.

“Only if George does too...”

“Hey, what does this have to do with me?” asked George.

“We're X-raying you too,” said Richard. “I'm ordering it as commander.”

George sighed, but didn't argue. Juan took off his jacket and squeezed himself into the machine in his T-shirt. Richard triggered it for him before changing the cartridge again.

George was hovering above them. “Let's get this over with. I'm really curious to see what you're going to do with it.”

Richard shrugged and triggered the recording. He had no idea what to expect. Would there be any differences?

The cloud had considered him a child of the exploding spaceship. It had then put George and Juan together for him, like putting a stuffed animal in a baby's crib, so he wouldn't be so alone. Of course his colleagues weren't dolls. But unlike him, they had apparently been artificially assembled from the beginning, based on data collected by the cloud shortly before the explosion.

He took the third cartridge out of the X-ray machine and wrote a “G” on it. The second one was unlabeled, but since the first one had an “R” on it, it didn't matter. To start the development process, you had to bend a corner. This activated a chemical reaction that released the developer. It was squirted onto the film and converted silver halide into visible silver. Richard counted. After ninety seconds, he needed to fold the opposite corner to release the fixer. This liquid removed excess silver halide and stabilized the film.

A supply of compressed air ejected the used chemicals into a channel below the image. After another ninety seconds, Richard could close this channel by pressing down firmly with his fingernail, and remove it via a tear edge. What remained was the photograph, covered by a cardboard disc.

Richard first removed the cardboard with the “R” on it. He showed George the photograph without examining it himself.

“You're the doctor,” he said.

George nodded. He glanced at the image and nodded again. “Congratulations! No shadows that don't belong there. You're healthy.”

Richard was not surprised. That was only the beginning. He removed the cardboard with no letters on it from the image and handed it to George. Juan showed no particular interest.

A deep wrinkle immediately appeared on the flight surgeon's forehead. Juan moved closer and tried to get a look at the scan as well.

When he succeeded, he grimaced. “Why are you looking so strange, George? I don't see anything.”

“Same here,” George grumbled.

“But you're a doctor. That's your job.”

“That's true. But that's not a heart. It's a cube, see? Not biological. Someone has implanted an artificial organ in you. But we don't have that kind of technology.”

Juan tilted his head. “What do you mean? I've never had major surgery.” He put his hand on his right chest. “It's beating normally!”

“That may be how it feels to you. And take a look at the lungs. They look like a giant comb.”

Juan moved closer, standing on his head. “A comb? You're crazy...” He slapped his hand over his mouth. “What the hell is that? I want to see George's image now!”

George shook his head. “That's not necessary. Everything is normal with me.”

“Richard, show me his X-ray. You're the commander, you can decide that.”

“I have a right to my data,” said George. “I want that image destroyed. Give it to me, Richard.”

The reaction surprised him. As commander, he had the right to know everything about his crew that was relevant to their mission. What organs were in their chests would only be relevant if it affected their performance. But the cloud had done a thorough job. There was nothing wrong with the performance of the two men—on the contrary.

Richard handed George the recording. It was his right not to know. Juan pushed himself off the ceiling, grabbed it, and fled with the recording. George raced after him, but the door to the airlock was still open. Juan made it inside and closed the bulkhead behind him. George shook it, but to no avail. Instead, he rushed to the main computer. What was he up to?

Richard found out from Juan. “Turn the lights back on right now, damn it!” he heard a muffled voice from the room behind the bulkhead.

“No!” George shouted back. “It's my right! The picture belongs to me! Open the bulkhead and give it to me!”

“No way!”

George shrugged. He returned to the bulkhead and shook it, but it was still locked. George probably had the upper hand. Eventually, Juan would get thirsty and have to come out.

“Um, can I say something?” Richard asked. He felt really guilty. They should be mad at him. After all, he was the one who had convinced them to get X-rays. If Juan had known what Richard knew, he probably wouldn't have gone along with it.

George grimaced, but no one else objected.

“Okay. So it's my fault. I should have told you my suspicions. But I was selfish. I was so desperate to know what was wrong with me that I didn't think about whether you would want to know too.”

“Do we know now?” asked Juan. “I feel like I don't know anything anymore. Am I a machine? Am I even alive?”

“You are Juan and George, my colleagues and friends.”

“Maybe Juan and George have been dead for a long time, and we're just a couple of robots built for your entertainment.”

Juan had instinctively understood the situation well. The mirrored writing and the heart on the wrong side, the sudden fitness and the refilling of the tanks, probably also preoccupied him. He just hadn't said anything about it. Neither had George.

“I'm really sorry,” said Richard. “Come on out, and I'll calmly tell you what I've learned. Please, Juan.”

On the other side of the bulkhead, a bolt squeaked.
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The X-ray that belonged to George lay unopened on the table. They had strapped themselves to their stools and poured themselves some of the alcohol that had been given to them for special occasions.

“Here's to all of us,” said George, raising his sippy cup to his mouth.

“Here's to us,” said Juan.

“Here's to our return.” That seemed even more important to Richard than how they looked inside.

George took the first sip and immediately spat the drink out again. “Damn, that's extremely strong!”

Richard reached for the bottle. Eighty-three percent alcohol, it read. No, thirty-eight, of course. The eight was symmetrical, the three mirrored. He cautiously sipped the rum. It tasted like pure alcohol.

“Probably another optimization,” he explained. “Pure alcohol probably seemed more sensible to it than alcohol mixed with water.”

“It?” asked Juan.

“The cloud. You saw it for the first time during the EVA. In the airlock, it... whispered to me... what happened to us.”

“You had seen it before?” asked George.

“Yes, shortly before the explosion of Urania-1.”

“So we did explode.”

“As thoroughly as one can explode. I wouldn't be surprised if it could even be seen from Earth.”

“Is that why they’re acting like we aren’t here?” Juan leaned forward. “Because they believe we no longer exist?”

“Slow down. Just let me tell the story. Afterwards, you can ask me any questions you can think of.”
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Unexpected Help


OCTOBER 27, 2032, CAMBRIDGE, SMITHSONIAN ASTROPHYSICAL OBSERVATORY



Rachel's mood matched the weather. Autumn was living up to its wet, cold, and foggy reputation, enveloping Cambridge in an impenetrable haze. Her neck ached, she felt exhausted and tired. On top of that, she was plagued by the unpleasant feeling that someone might find out she had been here late last night.

To make matters worse, she ran into Harlowe with one of his employees. The two men were carrying steaming coffee cups, and judging by Harlowe's expression, he thought Rachel was a ghost.

“You? I thought I made myself clear yesterday.”

“You did,” Rachel replied listlessly.

“And then you have the audacity to defy the university administration's instructions by showing up here?”

“What do you want, Harlowe? You've already won.”

“I want you to leave the premises immediately.”

Harlowe spoke so loudly and firmly that passersby turned around. Harlowe's colleague, a clueless-looking man in his late thirties with alarmingly slicked-back hair, seemed uncomfortable with the situation. He pressed his lips together and shuffled his feet.

“I'm on leave, not fired,” Rachel said. “And I'm here because there’s some materials I need. It'll take ten minutes, then you'll be rid of me.”

Harlowe seemed to be thinking about what to say. He stared briefly into his cup, then grumbled and moved on. What an unpleasant guy!

The materials room was located in the basement of Building B. Rachel didn't come here often, and to her it felt like entering another world. Down here, time seemed to have stood still. A smell that reminded her of the basement of her old school wafted into her nose. Was it from the old files stored somewhere here? The dull, greasy steel tube frames of screens and trolleys? Or perhaps the aged boards of the almost antique shelves?

In any case, it was noticeably quiet down here. Large LED panels illuminated every corner of the windowless corridor. Just a few years ago, flickering fluorescent tubes had hung from the ceiling. These had barely managed to illuminate the walkway adequately. Where cabinets, copiers, and workshop carts were parked, shadows as black as space itself had taken possession of the hallway.

Beatrice was sitting in the supply room. The woman with dark brown skin and short gray curls always seemed highly motivated, despite her only moderately interesting job. She was happy to see Rachel and asked what she needed. In order to be able to work on documentation and planning at home, she needed a docking station. Just two minutes later, Rachel had the device in her hand and had signed for it. She left the supply room.

“Damn it!” a familiar voice suddenly cursed.

Rachel stopped, but couldn't see anyone in the corridor. The voice seemed to have come from behind an old steel cabinet a few meters beyond the stairs. Rachel was there in a few steps.

“Herbert! What are you doing?”

The old institute employee was standing awkwardly next to a trolley. One leg was bent, his foot resting on the bottom shelf of the trolley. He was balancing a box containing what looked like electronic waste on his thigh.

At least that something, consisting of a dented metal case and loose cables, didn't seem to be good for anything else. Rachel didn't rule out the possibility that the heavy box threatening to fall out of the crate could be an antiquated spectrograph. “Whoever packed this should have their ears boxed!” Herbert complained. “There are instructions on how to handle borrowed items.”

Without saying a word, Rachel tucked the docking station under her arm and went to help Herbert. Together, they hoisted the device onto the cart. The old man thanked her sincerely, but a suspicious look quickly formed under his bushy eyebrows.

“What are you doing down here?”

Rachel waved the docking station. “Harlowe gave me time off.”

“Oh!” was all Herbert could say.

Rachel let the corners of her mouth twitch upward, as if the whole thing didn't bother her in the least.

Herbert aligned the box geometrically with the lines of the cart and tucked the protruding cables inside. The way he handled this old device seemed almost affectionate. Herbert might have been there when the institute acquired it.

This thought gave Rachel an idea.

“Hey, tell me. Do you know anything about space development around the Apollo era?”

Herbert looked at her as if she were asking him to tell her a fairy tale. “What exactly?” he asked.

“Nuclear propulsion.”

“Hmm, there were indeed a few projects back then. The NERVA propulsion system and the Orion project come to mind right away.”

“I thought of those,” said Rachel. “Were there any other projects?”

“Not that I know of. The thing about these nuclear thermal propulsion systems was and is that they pose a certain risk. That's why, despite great efforts, no one has yet managed to develop a modern nuclear propulsion system. A few years ago, there was a grandiose announcement that they wanted to have a functional prototype by 2027.”

“Yes, I remember that.”

“Well.” Herbert tapped his fists on the trolley. “I hope I was able to help you.”

“Okay, thank you.”

Rachel turned and was heading for the stairs when Herbert called after her. “There may have been another project.”

She halted. For a moment she stared at the steps, then turned around. Herbert was leaning on the cart with one hand, the other pressed against his hip. He looked thoughtfully at the ceiling.

“Now that you mention it, I remember that we had a project here, ages ago, related to nuclear propulsion technology.”

Rachel pricked up her ears.

“Interesting. And it wasn't Orion or NERVA?”

Herbert smiled. “I'm not as old as NERVA or Orion.”

“Are you sure?” Rachel pressed. “I mean, not about your age, but...”

“I'm very sure, Rachel. It was in the late seventies. I had just started at the institute and was assigned as an assistant to a military contractor. The man had been commissioned by the Department of Defense to assess the potential dangers of radioactive radiation in manned spaceflight.”

“Here at the institute?” Rachel asked in surprise. “We have nothing to do with manned spaceflight.”

“Nevertheless, they were here.”

Herbert moved away from the cart and stood with his legs apart in front of Rachel. With a quick hand movement, he brushed white fluff from his face.

“Let me think. I believe it had something to do with a contract Lockheed received through DARPA. Who knows what it was about? When I joined, the whole thing was already a done deal. I was assigned to do the administrative work.”

“That all sounds a bit strange,” Rachel said. “Why was DARPA conducting a project on radiation exposure here? Sure, we've been doing X-ray astronomy here since the early seventies, but those were all just measurements.”

“I also vaguely remember a special situation,” said Herbert. “It must have been 1978. There were a few very hectic days. The contractor came around with data from HEAO-1 and wanted to look for possible weaknesses in the Lockheed project.”

“Why? The institute wasn't in charge of controlling HEAO-1.”

“That's right, but the launch of HEAO-2, the Einstein Observatory, was planned for the winter of that year. The institute was supposed to take over operations for that. That means the entire infrastructure for data measurement and analysis was already in place. Well, for the most part...”

Rachel thought about it. “So Lockheed and DARPA were looking for radioactive radiation in space.”

“Possibly,” said Herbert, staring thoughtfully through Rachel.

Could this be what Rachel was looking for? Why would the aerospace company Lockheed send a project group focusing on “radioactive radiation” to an observatory? Only if there was something that belonged to them, emitted radioactive radiation, and was flying around in space. No, that assumption was too vague. Especially when an elderly assistant at the institute could recount it from memory.

“Herbert, do you know if there are any files about that project that are freely accessible?”

“I don't know. In any case, the people back then were very friendly,” Herbert digressed. “Not like the arrogant Generation X types of today. That Harlowe is a complete disaster!”

“Aren't you part of that group?” Rachel asked amusedly.

“Look at me. Do I have an overpaid job? Do I drive a damn SUV?”

“I can answer those two questions right away.”

“I was socialized by punk, Rachel!” Herbert explained. “I have nothing to do with the repulsive behavior of the rich elite.”

“Whatever you say.”

“But there's something else I wanted to say. Back when things were so hectic, I got to know the contractor's assistant. Leonard.”

“Leonard?”

“Yes, Leonard. And no, he wasn't a communist!”

“Not if he worked for Lockheed,” Rachel noted.

“He was with DARPA. Leonard's a nice guy, anyway.”

“He's still alive?” Rachel asked in surprise.

“Oh yes, we talk on the phone a few times a year. I was thinking about visiting him again, but the timing… Ohio isn't exactly around the corner. What I meant to say was that Leonard might have access to old files. He lives not far from Wright-Patterson Air Force Base, where he used to work. That's where files like that are kept. Well, that's what Leonard said.”

Rachel's mind was racing. This was something that might help her. Not that it was anything concrete, but it was better than nothing. By now, Rachel had to clutch at every straw she could find, at least if she wanted to solve the mystery of the radio message from space. Could this Leonard be the key to solving the puzzle?

Rachel went for broke: “Can I ask you something?”

Herbert crossed his arms and looked at Rachel with his eyes downcast. It made him look like a janitor, not a research assistant.

“When I hear that question, it usually means people want me to move stuff around for them.”

“Not this time,” Rachel promised. “I need your help to annoy Harlowe.”

Herbert laughed loudly, so high-pitched and hearty that it momentarily startled Rachel.

“All right, I'm in!” the old man said happily. “But on one condition—no illegal stuff!”

Rachel looked around. There was no one else down here but them. Beatrice at the end of the hall might have heard the laughter, but nothing more. Rachel stepped close to Herbert.

She said quietly, “I need to know what the Lockheed project back then was all about.”

“That... that's not so easy, Rachel,” Herbert replied seriously. “No illegal stuff.”

“I'm on to something, Herbert. I assume Harlowe is here because we discovered a secret project from the past in space. Possibly a spacecraft with experimental propulsion. If there are any documents on space projects involving nuclear propulsion technology, I want them. I need evidence. Because if my suspicions are correct, Harlowe wants to crash that ship. I suspect there is a crew on board whose fate will probably never be made public because Harlowe wants to cover it up.”

Herbert's joy had given way to a strangely distant expression. He looked at Rachel the way she imagined she might stare at someone talking about the Hollow Earth.

“Don't go thinking I'm crazy. We have clear evidence that such an object exists. It is approaching Earth and will enter orbit in eighteen days.”

“And you want to prove it exists?” Herbert asked.

“I know it exists. I have a radio message. I want Harlowe to go public with it.”

“I see.” Herbert thought for a moment. “It may not be the most legal way to get the information you need. All right, I'll call Leonard right away.”

“That would be super cool!” Rachel paused. She had unexpectedly used Shawn's vocabulary. “I mean, thank you for doing this.”

“Don't get your hopes up too soon. I can't promise anything. Even an old geezer like Leonard doesn't have access to everything.”
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X-Ray


JULY 28, 1984, SOLAR SYSTEM



Richard's gaze fell on the X-ray. The cardboard was half torn off. A “G” was written on it. The image belonged to George, who was still snoring in his sleeping bag. He must have opened it yesterday. Since it was lying here, he probably wouldn't mind Richard looking at it.

He turned the image over so that nothing could be seen. It was none of his business, and it didn't change anything. Something rattled in the back. Juan was up and about. Richard floated over to him. He had connected the X-ray machine and was inserting a cartridge. He floated so that his legs were captured and pressed the shutter button.

“You...” Richard didn't know what to say.

“Hey, I'm an engineer. I need to know how they built me.”

That was typical of Juan. When something was bothering him, he escaped into activity. George found that more difficult. But neither of them had asked any questions yesterday. What had happened was so incomprehensible that imagination was no longer enough to frame questions. Richard had stopped asking himself questions, too.

The X-ray machine started rattling. The noise would surely wake George.

“I need your help,” Richard said.

“Yes?”

“I'd like to send the message I drafted yesterday.”

Juan shrugged. “I think they're ignoring us on purpose. We've tried all frequencies.”

“I think we're missing something.”

“Still? Don't you think that cloud told you everything? Did it leave anything out?”

“No, I can't imagine that.”

“Then what could we be missing?”

That was a good question. “One last try, Juan. A completely different approach. One they may not be able to overlook.”

“If you say so. What do you need from me?”

Richard pressed the sheet with the codes into Juan's hand. “From left to right and from top to bottom. You tell me the bits, and I'll operate the turbo pump.”

“We can do that.”
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Once again, he was floating in the airlock. The pump couldn't be operated independently via the control panel. It simply wasn't designed to allow the drive to falter that way. So they had to go outside. Richard thought about the explosion that had consumed him. A shiver ran down his spine.

“Look, the stains are gone,” said Juan.

Richard looked around. The stains on the walls and floor had indeed disappeared. “Are you ready?”

“Ready,” said Juan.

Richard unlocked the outer bulkhead and reached for the hatch to open it. Then he saw it: the outline of the opening was surrounded by a yellow-orange ring.

“Hey, look!” He pointed to the strange structure.

“You have to know that it leads outside,” said Juan.

“There's nothing to indicate that. The airlock is completely sealed.”

“You just know,” said Juan. “Didn't you tell us that the Urania-1 had been reassembled?”

Richard nodded. That had to be the explanation. But how could these particles here maintain the connection with the cloud? There was still so much to explore! Somehow, it was almost a shame that they were so close to Earth.

“Come on, we've got work to do,” said Juan.

Richard nodded. “Actually, you can stay in the airlock. Turning the pump on and off carries a certain risk. We shouldn't both take that risk.”

“Then let me...”

“Sorry, I'm the commander.” Richard pushed the hatch aside, pushed off, and floated into the room on his line.
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This time, he quickly found the turbo pump cover. There was no sign of the cloud. Unfortunately.

“We can start,” he radioed.

“How fast do you want it?”

“Five seconds per pulse? Oh, let's make it ten. Then the flight won't be so bumpy.”

“Aye, aye.”

Juan gave him the first series. For each one, Richard turned on the turbo pump for ten seconds. The Urania-1 made a small jump. For a zero, he turned off the pump. The speed remained constant. Jump, no jump, no jump, jump. One, zero, zero, one. What they hadn't considered was the fact that the Urania-1 accelerated with each jump. That would mean a significant increase in speed over the entire message. But that didn't necessarily get them to Earth any faster, because they would have to slow down again in order to enter orbit.

Orbit.

Returning home.

He couldn't quite imagine it yet. How would his child welcome him? Maybe they already had a new man they called Dad. His stomach cramped. Six years. He couldn't be angry with the cloud. After all, it had saved him. It had been his own urgent wish to leave Earth in the first place. How stupid could you be? He still hadn't learned his lesson. Even now, he was drawn to Mars. Even if the Russians had been there in the meantime.

“Richard, that's it, you can come back in.”

The last signals had come automatically. He had been staring at Earth instead of the hatch. Otherwise, he would have missed the cloud that had formed around the opening.

“Shit, Rick, it’s here,” Juan said.

“Don’t worry, it won’t hurt you. It probably just wants to pick up the material that’s settled around the bulkhead.”

“Your children,” Juan said. “Now I know.”

“What… What are you doing?”

Richard moved toward the hatch. There was something in the cloud. Juan!

“Hey, what...?”

“Richard, George, it's talking to me.” Juan's voice sounded very calm, as if coming from far away. Richard stopped in his tracks.

“What’s it saying?”

“It's apologizing. For the confusion it caused us.”

“That's no reason to apologize.”

“And for the mistake it made.”

“Mistake?” What did the cloud mean by that?

“It designed us the wrong way around. Our proteins are twisted the wrong way. I'm not sure what it means by that, but we can't go back to Earth. It would be too dangerous for terrestrial life. The bacteria living in our bodies could evade all immune responses on Earth. We might wipe out humanity.”

“The DNA building blocks and sugars are right-handed, amino acids are left-handed,” George explained. “Biology, second semester. Ours are apparently mirror images. That could... Damn, the cloud is right.”

Richard swallowed. They were so close. And yet... Maybe it was fate. Something wanted him to set foot on Mars. It had given him a second chance.

“Juan?” The engineer hadn't said anything for a long time. Hopefully...

“Everything's fine. I'm back in the airlock. It's... unbelievable!”

Richard pulled himself up to the bulkhead on his tether. The cloud had disappeared. Too bad, really. He still had so many questions for it.
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Software Archeology


OCTOBER 28, 2032, MEDFORD



It was raining. Not the way Rachel would have liked it, as a short, heavy shower. No, it was a persistent rain with piercing little drops. She had only been to the mailbox briefly to get the mail, but that had been enough to soak her completely.

The children across the street were getting into the Halloween spirit. They had just come home from school and started hanging small decorative pumpkins on the porch of their house. Last weekend, their father had transformed the lawn in front of the house into a mixture of a cemetery and a zombie battlefield. Plastic skeletons were scattered between the weathered gravestones of Elvis and Marty McFly. Combined with the deep gray weather, it was a scene of apocalyptic proportions on a trashy level.

Rachel shuddered as she re-entered her warm house. She hadn’t gotten anything but three letters with discount coupons. She took off her shoes, threw the mail in the trash, and went to the kitchen, where her tea was waiting. She was about to sit down at the kitchen island and turn on some depressingly autumnal music when the doorbell rang.

On her way to the door, she smoothed her hair, only to find that it was hopelessly wet. Well, no matter who was out there, they were worse off than she was. Rachel saw how right she was when she opened the door. There stood Herbert with the corners of his mouth turned down, as wet as if Lake Michigan had been poured over him. A large and apparently heavy bag hung over his shoulder.

But Herbert wasn't alone. Next to him, and this surprised Rachel the most, stood Shawn. He smiled sheepishly, even though he was just as wet as Herbert.

“Well, this is a surprise. Come on in!” said Rachel.

The two men didn't wait a second before pushing their way into the hall. Only now did Rachel see the two cars parked in front of her house. She closed the door and hung their jackets on the coat rack.

“Can I offer you some coffee? Or tea?” she asked.

“Coffee!” Herbert and Shawn said in unison.

Rachel went into the kitchen and put water on for the French press. She only used it when she had visitors. She took two cups out of the cupboard and invited Shawn and Herbert into the living room.

“To what do I owe the honor, Shawn?” she asked.

“Actually, I wanted to say goodbye to you in person,” came the reply from the living room. “I'm on my way to Bloomington, so to speak.”

“It's pure coincidence that we met,” Herbert explained.

The water in the kettle began to bubble. Rachel felt a certain excitement rising within her. She hastily poured coffee grounds into the pot and poked her head into the living room. Herbert looked at her suspiciously.

“Did you get anything from Leonard?” she asked.

“That and more,” was the curt reply.

Herbert set down the bag on the carpet and extracted a thick envelope. He flipped it open and fished out an old notebook and several square black discs.

“Those are some strange vinyl discs,” Shawn commented.

“Pff, vinyl! They're eight-inch floppy disks,” Herbert clarified.

“Wow!” Shawn exclaimed. “What are you guys doing with this stuff?”

The water came to a boil and the heating element turned off. Rachel poured the coffee and went into the living room with the full pot and two cups.

“We may have found a way to uncover Harlowe's secret,” Rachel explained. “Actually, we should tie you up now so you can't tell anyone. But I’m guessing you're on our side.”

She winked at Shawn. He wouldn't tell on them. First of all, it wasn't in his nature, and second, Rachel assumed that he, too, wanted clarity about the secret. But it wasn't just excitement that spread through Rachel. There was also a certain joy that she was hopefully making progress after days of treading water.

“Do you have anything to read the disks?” she asked.

Herbert rummaged in his bag and pulled out a black block.

“Ah, an external disk drive.”

“Almost. It's a forensic disk reader. Leonard said I'd probably need it.”

“Because the data on them is too old?”

Herbert reached into his bag. He took out a bundle of cables and a notebook and went to Rachel's desk next to the fireplace. There he spread everything out and set himself up.

“No, Leonard said that most floppy disks from confidential projects were eventually demagnetized.”

Shawn pressed down the French press filter and filled the cups while listening intently.

“But then we probably won't be able to access the data, or am I wrong?” Rachel asked.

“Yes, probably,” Herbert believed. “The floppy disks are magnetically coated, and DARPA simply used conventional magnets to make them unreadable, not industrial demagnetizers. That wouldn’t completely realign the magnetic field, just parts of it.”

“And how much can be destroyed before we can reconstruct it?” Rachel asked.

“About twenty percent.”
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Half an hour later, Herbert's computer was up and running, and the first disk was in the drive. It was just as his friend Leonard had suspected. The floppy disk was damaged, probably due to manual demagnetization. The reconstruction was currently being carried out, scanning bit by bit.

Meanwhile, Rachel had taken the notebook and was leafing through it. It was unclear who this little book had belonged to. There had once been a name on the front endpaper. However, it had been erased so thoroughly that the endpaper had been worn through.

A loose sheet fell out, and when Rachel picked it up and unfolded it, she found a hand-drawn sketch. It was a rough schematic representation of the solar system with all the planets. Even Pluto was included. Two curved arrows led from Earth, to Mars and Saturn. That was all that was depicted.

The contents of the book were a complete mystery to Rachel. Secretly, she had expected to find references to nuclear propulsion technology. Instead, she found several notes that seemed suspiciously familiar. How X-ray satellites worked. Basic facts about their maneuvers. The names Ariel-5, Uhuru, and HEAO-1 caught her eye, as well as several pages that seemed to deal with the formal structure of a particular text, possibly a scientific paper.

“I've got something,” Herbert suddenly announced.

Shawn jumped up. He had been lounging on the sofa with his feet up on the coffee table.

Rachel closed the notebook and looked at the laptop screen. She read:

UNKWN1_OBS.LOG

CLASSIFIED // DOD CONTRACT W-7845N

“Is that all?” she asked.

“No, that's the name of the directory,” Herbert explained. “The reader was able to recover part of it. Apparently, there were various data packets in it. However, the software was only able to open three of them.”

Rachel felt her pulse quicken. Her heart was pounding, just like it had when Sebastian had proposed to her ages ago. Herbert switched windows and clicked on a directory called “Recovery.” Rachel held her breath as Herbert navigated to the folder.

He clicked on the first file, and a network of numbers appeared on the monitor.

“Wow!” Rachel exclaimed. “These appear to be observation data. Perhaps from old X-ray satellites. At least, that's what this notebook refers to. And here, at the top, there’s a year. 1978.”

“Are those images?” Shawn asked.

“No,” Rachel replied. “The early X-ray satellites didn't have imaging capabilities, but had detectors that measured photons. These values were enriched with the area of the sky, date, time, and so on. The sky values were later displayed in a dot matrix, with each dot indicating the measured brightness.”

“Super cool. So like a dot matrix on a Gameboy,” Shawn speculated.

“Yes, with the difference that not only four different color levels could be displayed, but significantly more.”

“And what do we do with it now?” Shawn asked.

Rachel thought about it. “Hmm, if I could read hexadecimal, we wouldn't have to do anything with it. But as it is? Maybe we can get something useful out of it with a Python script.”

Herbert made room for Rachel. She searched the programs for a terminal emulation, found it, and opened it.

“It's been ages since I've used something like this,” she admitted. “Herbert, I thought you were an ace at this kind of thing.”

“So-so. I prefer to sit down at a PlayStation.”

“Me too,” said Shawn. “What are you playing at the moment?”

“Guys, please!” cried Rachel. “I need to concentrate here.”

Rachel entered a command line instructing the Python script to visualize the raw data. When she pressed Enter, line after line of code ran across the screen. A grid of numbers appeared, and suddenly a grid of different shaded gray dots formed.

Although Rachel saw what she had expected, she was amazed at how well this thing worked. And the fact that she was visualizing confidential data made her pulse race even faster.

A kind of coarse-pixel image appeared in front of her. The untrained eye would only see a dark area with dots and spots of varying brightness. For Rachel, however, what appeared before her was a miracle.

“Oh my God!” she exclaimed in amazement. “These are actually old images from an X-ray satellite. Do you see that? The center is relatively sharp and the edges are blurred, which is typical for such old measurements.”

Rachel thought of the satellites mentioned in the notebook. Which of them might have taken these pictures? HEAO-1? Uhuru? SAS-3?

“How can you tell they’re X-ray images?” Shawn wanted to know.

“The bright areas. They look typical for X-ray sources. And the distribution across the sky also looks very much like what I'm familiar with.”

Rachel took a screenshot of the display and repeated the process with the script for the other two data sets. Then she opened the three screenshots she had taken and clicked through them continuously. Even after the first pass, she could see something moving in them. Not much, just a tiny dot.

“What do you think it is?” Shawn asked. “At first glance, I think it bears a certain resemblance to our object.”

“You're not the only one who thinks so, Shawn,” Rachel had to admit. “Do you see the X-ray glow around the dot? What's more, the section of the sky corresponds roughly to where we discovered the object.”

“Couldn't it be an asteroid or comet?” Herbert interjected. “You know, they have fixed orbits too.”

“But no X-ray glow,” Shawn knew. “And besides, the object is too slow for a comet. We've already gone through all that.”

“As you say.”

“But something about the images bothers me,” Rachel said. “The object was in roughly the same area in 1978 as it is now.”

“A comet...” Herbert commented in a low voice.

“No, I don’t think so,” Rachel disagreed. “What if we have our ship here? And what if this data wasn’t compiled intentionally?”

“What do you mean?” Shawn asked.

Rachel held the notebook in the air. “According to what's written here, the observer or observers were not experts. At least not directly. What if it was someone from a university? SAS-3, for example, was supervised by MIT, among others.”

Shawn took his coffee and took a sip. “You mean someone observed our object by chance? In 1978? That would make sense, because if it was a secret project, no one except those involved knew about it.”

“I see,” Herbert murmured to Rachel. “You suspect that DARPA found out back then that someone was observing the object, and collected all the evidence. That explains the demagnetized floppy disks. So now you assume that Mr. Harlowe wants to claim that he rediscovered this object.”

“We did, not him!” Shawn interjected.

Herbert looked at him, confused.

“He means that we discovered it first,” Rachel explained. “Harlowe got wind of it and took the observation away from us. And because the whole thing is secret and is supposed to remain secret, I assume that Harlowe wants to steer the ship and let it crash in a controlled manner,” Rachel concluded.

The three looked at each other. Rachel's living room looked like the command center of an underground organization. The open laptops, countless tangled cables, the forensic disk reader...

“What if we steer the ship before Harlowe does?” Rachel wondered aloud.

Both Shawn and Herbert shook their heads vehemently.

“No, listen!” she said quickly. “Harlowe definitely wants to crash it to cover his tracks and bury the project for good. We don't know what happened back then, but I know from the OCC that Harlowe is considering something like that.”

“Please, Rachel,” Shawn said. “I'm up for a lot of things, but this is getting a little too risky.”

“You don't seem to understand. If we can steer the ship, we might be able to stop its course to Earth. That would take away Harlowe's basis for argument. And we could examine the ship in peace.”

Herbert made a dismissive gesture and hobbled over to the coffee table. The time spent in front of the computer had apparently made his joints stiff. He poured himself some more coffee. Shawn, on the other hand, held his hands up in refusal.

He said, “I'm not sure you understand the risk of an uplink, Rachel. An uplink is dangerous and unwise in many ways. Not to mention that you can't just do something like that. First of all, Harlowe would definitely notice. Second, the radio transmission could cause unpredictable problems with the controls. That's not a good thing with an object that's on a direct course for Earth. I mean, I understand you... basically. But why are you so obsessed with this ship? Is it because of your father?”

“No. Not exclusively. This ship was seemingly untraceable for decades. If the people behind the project knew where to look, why are we only finding it more than fifty years later? I also want to know what the ship's destination was. Was it supposed to fly to the moon? Or maybe even Mars?”

Rachel felt a sense of unease rising within her. Why did she have to justify her actions to everyone? Wasn't it enough that people didn't want to let a manned space project simply fade into oblivion?

And no, her father had less to do with it than Shawn thought. Sure, it would be nice to finally know what had happened to him. But Rachel knew only too well that her father was long dead. To assume otherwise would be foolish. Not only because Richard would be well over ninety by now. No, there would have long been no oxygen and, above all, no food left on board the ship.

Herbert shuffled back to the desk with his full cup. It was still raining outside. Countless tiny drops clung to the big windows, obscuring the street and the tasteless Halloween wonderland beyond. Herbert gently placed his hand on Rachel's shoulder. A fatherly expression appeared on his aged face.

“I may not be the most reliable source for such things, but I'll give you some advice. Leave it alone. Not only are you undertaking an astronomical technical effort and endangering the public by going through an uplink. You're also risking your job.”

“I already did that when I asked you for these documents,” Rachel said, sounding braver than she felt. “Herbert, I appreciate your concerns. But I have to do this. If there are astronauts' bodies up there, their families should know about it. And they should know before Harlowe crashes the ship into the ocean!”
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The Offer


JULY 29, 1984, SOLAR SYSTEM



The wrong way around. How was that possible? Richard felt completely sure he was right. How could such a tiny mistake have such consequences?

“I don't blame it,” said Juan. “It really seems sorry.”

“And it didn't say anything else?” George had sounded a little irritated all day. He was probably angry that he was the only one the cloud hadn't communicated with.

“It...”

Richard perked up. Juan hadn't said anything else, not even in private.

“It...?” George pressed.

“An offer, yes. It made an offer.”

“What kind?”

“The same thing it did before—it could do it again. But this time it would do everything correctly.”

“The same thing,” said George, and Richard immediately understood what he meant. No, the same thing was out of the question. He didn't want to be atomized again.

Someday he would face death again, but not for a few years.

Maybe they could renegotiate then. He smiled.

Something buzzed at the controls. Juan jumped up and flew to the ceiling. “It's a radio signal!” he shouted.

Richard also moved toward the console. The frequency display read 2400. Juan held his hand on the selector switch.

“Don't change the frequency!” Richard shouted.

“No, I wasn’t going to...”

“Urania-1. Please come in. This is Rachel Adams speaking. I am broadcasting from a station on American soil...”
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His daughter? What about his daughter? But the connection had broken down.

“It's a girl!” Richard turned the frequency selector. Only static on all channels.

“Did you hear that? It's October 29, 2032,” said George. “Two thousand thirty-two! We're living in the fucking future! Flying cars! Jetpacks! Household robots that talk to you!”

“A great future where they want to kill us,” said Juan.

“Do you believe the stranger?” George grimaced. “She doesn't seem to be speaking on behalf of NASA.”

“It's a girl,” said Richard. The woman's voice in the transmission sounded familiar to him. Like Shania, but that was impossible. 2032. Shania was no longer alive. The woman had called herself Rachel Adams.

“A girl? Your daughter must be over fifty now,” said Juan.

He was right. His daughter was biologically older than him. He had skipped over fifty years. She had struggled through the first half of her life without him, and it was his fault. Nevertheless, there was still this feeling that he had to protect her. Wasn't that downright outrageous? Could he even do that to her, to contact her now? He had flown away, had left her mother. By God, he had no right to be a father now.

“We should follow Adams' advice,” he said.

“Earth doesn't want us. No one is waiting for us there, and rightly so, because we are a danger to them.”

“But flying cars!” said George.

“Man, it's 2032! Over fifty years after our launch. All diseases have surely been eradicated by now. You're out of work,” Juan pointed out. “Or do you think they'd send an eighty-year-old with no knowledge of current technology back into space? They'll put us in a closed facility.”

“I always wanted to drive a flying car. I imagined that when I was a little boy.”

“You don't have a brain implant. I bet you need one.”

“They can implant one in me.”

Richard sighed. He would have liked to join in the lighthearted banter. But it was unrealistic. They mustn’t visit Earth, or they might kill all its inhabitants. The cloud had warned them for a reason.

“Hey, I wonder if they've been to Mars yet?” he asked.

“2032? Of course!” Juan exclaimed. “In the nineties at the latest, I guess.”

“But it looks the same as always.” Richard had observed it through the telescope during the night. No signs of terraforming.

“You want to...?” asked George.

“That's why we set off, isn't it? And even if they're already there, they could definitely use a few extra hands to expand their colony. I mean, we didn't grow up with robots and stuff like today's youth. We can lend a hand.”

George laughed. Then he fell silent again. “Damn. No flying cars for me.”

“Cars probably fly much better under Martian gravity,” said Juan.

His colleagues. His friends. The NASA psychologists had done a pretty good job selecting them back then. His daughter wouldn't need him by now.
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Uplink


OCTOBER 28, 2032, GREEN BANK TELESCOPE, THURSDAY



No sooner had Rachel made her decision than events began to unfold rapidly. Herbert had withdrawn from the situation and driven home. Shawn, however, had stayed. Together with Rachel, he had devised a plan that was almost absurd in its scope.

Just as they were discussing the details, the phone rang. It was Susan, insisting that Rachel come outside immediately. It was already dark, and the piercing rain over Medford had given way to a nasty drizzle. Rachel threw on her jacket and left the house. There was no sign of Susan anywhere. When she was halfway to the street, a car screeched to a halt at the mailbox. Not a second after it came to a stop, Susan jumped out and fired a venomous glance at Rachel.

“I can't believe it, Rachel! And I have to tell you: stop it!”

“Don't you want to come in?”

“No, I'm just here to tell you that you're going too far with this! Taking control of a potentially secret spacecraft is illegal. It'll land you in federal prison.”

“Did Farrah tell you about this?”

“It doesn't matter.” Susan clapped her hands against her coat. “Really, it's risky enough that Harlowe is planning an uplink. I can send you a few reports on studies and documented cases where something like this went wrong.”

Rachel crossed her arms. The fine droplets landed coolly on her face.

“I'm well aware of the risk,” she said. “And I'm also aware that I'm risking my job at the institute. But if I can make the people on board visible and bring their mission to the public's attention, it's worth it to me.”

“That's absurd!” Susan snapped. “Admit it: you're doing this because of your father!”

Rachel was stunned. “Is that it? You think I'm doing all this just because I think my father is on board? Yeah, maybe. But beyond that, I also have something like a moral compass.”

“What if you're just telling yourself that?” Susan asked. “What if you're getting yourself worked up over this? You may want to believe your father is up there, Rachel, because you never came to terms with his death. I'm sorry, but this time I can't and won't help you. The whole thing violates so many laws... And besides, you're no better than Harlowe if you set up your own uplink. Hell, you don't even have the means to do something like that...”

“Green Bank,” Rachel said immediately.

If Susan had had coffee in her mouth, she would have spit it out immediately. She snorted in horror, her fleshy features contorting.

“You do know that for an illegal uplink, you need a transmitter connected to the Deep Space Network, right?”

“Sure, Susan. But you'll agree that in this case, it's better to take a transmitter that isn't connected to the DSN and modify it.”

For a moment, the two women stood facing each other in silence. Rachel was trembling all over. It wasn't the cold, but the certainty that the person who had supported her in all her activities at the institute was suddenly no longer behind her.

Had they grown apart in the last few days? Or was it Rachel who was acting irrationally because of the supposed ship and her father's voice? No, she didn't want to admit that. She couldn't believe that, because then Harlowe would have won.

Susan avoided Rachel's gaze. It was obvious that she regretted the whole thing. At the same time, her body language betrayed how disappointed she was in Rachel's plans. Rachel had to accept that she had embarked on a path she would have to walk alone. At least without Susan. And that was quite a blow.

Over the years, her confident, red-haired assistant had been an anchor, someone who had stood behind her unconditionally and helped her. The fact that Rachel could no longer count on her was a bitter blow. But that was life.

In a quiet voice and without looking at her, Susan said, “Green Bank... I can't believe it. Of course, you have to do what you think is right. It was nice working with you.”

“Don't say that now. It makes me sad.”

“Really?”

Susan looked Rachel in the face. Were there tears running down her cheeks? Rachel couldn't tell for sure in the dim light. It could just as easily be rain.

“Yes,” Rachel said firmly. “I won't let Harlowe intimidate me. And I'll find a way to get to the ship. And continue working at the institute.”

“You're just telling yourself that. Do you actually know how ridiculously big the Green Bank Telescope is? You can't just point that monster at your ship and expect to take control. How are you going to do that?”

“I don't know, but I'll find a way.”

[image: ]


October 29, 2032 – 6:15 p.m. Arbovale, West Virginia.

Just minutes before the sun set behind the mountains, Rachel parked her Ford Taurus in a tow truck company's parking lot. Hopefully no one had noticed. This area was sparsely populated, and damp meadows stretched out around the business. An evening haze had already formed over the carefully mowed grass. Shawn yawned and stretched after Rachel turned off the engine.

She was glad that her old Ford had made it the more than 600 miles from Medford to here without dying in the autumnal seclusion of the Appalachians. Apparently, the repair had been worth it.

“Is it really necessary to park here?” Shawn asked. “Why not at the visitor center?”

“Better safe than sorry,” Rachel said. “Besides, walking a few hundred meters from here to the control room will do you good. Especially after twelve hours in the car.”

A second car drove into the yard. Before it came to a stop, the headlights switched off. Rachel immediately recognized the person behind the wheel.

“Ah, so we made it at the same time,” she said happily.

Shawn put his hand on the door, but Rachel held him back.

“Your cell phone,” she said. “Did you turn it off?”

“Oh, damn!” Shawn said. “Good thing you reminded me. I forgot we're in the National Radio Quiet Zone.”

Rachel had to smile. Only a scientist could be so forgetful. On their way here, Shawn had counted at least four patrol trucks. These converted vehicles scanned the area for illegally installed radio equipment. The National Radio Quiet Zone was a 34,000-square-kilometer area in the middle of the idyllic forests and mountains of West Virginia. Here, the operation of radio transmitters was severely restricted in order to create an environment with as little interference as possible for high-frequency transmitters.

Shawn turned off his phone and climbed out of the car. When Rachel followed him, the first thing she noticed was the cold. Just a month and a half ago, you could walk around in a T-shirt. And now? Christmas was less than two months away! As she realized this, she was met by Elliot's disgruntled gaze. Like a village sheriff, he stood in front of his car, hands on his hips, head thrown back.

“Why on earth am I doing this?” he asked. “Driving almost four hundred miles from PARI up here to help you with an illegal uplink.”

“You're doing it because none of your radio telescopes are capable of doing it. And you're doing it because you know the facility better than anyone else in my circle of friends.”

“Oh, I'm one of your friends! Well, I'm flattered! But wait, you blackmailed me!”

“Don't start that again, Elliot,” Rachel said, annoyed.

“Should I give you guys a minute?” Shawn asked uncertainly.

“No!” Rachel and Elliot said in unison.

Irritated, they looked at each other. God, maybe Rachel should have just left the whole thing alone.

She said, “I'm sorry if you're still mourning me after all these years. But that's not my problem! Besides, I'm very grateful to you for making this possible and asking your former colleagues at Green Bank for help.”

Elliot looked morosely at the ground and kicked a stone through the dust.

“You can hardly call it asking...” he muttered.

“Did you blackmail him?” Rachel asked.

“Very funny! Octavia still owes me, and has for a really long time. It wasn't a big deal to convince her to go along with it.”

“Octavia...”

“It's not what you think,” Elliot defended himself.

“Please! We're adults. Do what you need to do.”
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It was just under a mile along the country road to the Green Bank Observatory grounds. After the long drive, it felt good to finally stretch their legs, even if the damp cold crept up their necks and their breath danced in front of their noses. From the country road, Rachel, Shawn, and Elliot turned onto Observatory Road, where they passed the modern building on their left that housed the visitor center. Their destination was the Jansky Laboratory, named after physicist and radio engineer Karl Jansky.

This was where the control room for all of the facility's radio telescopes was located, including the enormous Robert C. Byrd Green Bank Telescope, or GBT for short. With a reflector diameter of one hundred by one hundred and ten meters, it was the largest fully steerable radio telescope in the world.

There were still two buses and a few cars in the parking lot. Rachel spotted small groups of people at the entrance to the visitor center. Some people were taking pictures of themselves, the building, and everything else that came into view with their cell phones. It looked like closing time was just a few minutes away.

In those seconds, the sun disappeared behind the wooded mountain tops. The mighty white steel skeleton of the telescope emerged from the fading backlight. A line of sight through the greenery made it possible for Rachel to see it. Presumably, trees had been cut down for tourists, so that they could have a clear view of the main attraction from the visitor center cafeteria.

It was an impressive structure, and also a little scary. Unlike Chandra, the GBT was down here on Earth. You could see it, touch it, hear it, smell it! In short, it was very different from Rachel's X-ray telescope, which orbited the Earth in a wide elliptical path.

The Jansky Laboratory was right next to the visitor center and was a typical functional building from the 1950s. Then Rachel spotted a slender woman approaching them with quick, uneven steps. Elliot picked up the pace, seemingly trying to intercept her.

“Octavia!” he called out with clearly feigned friendliness.

“Oh, stop it!” came a hoarse voice in reply. “What you're doing here is damn blackmail. And it could land me in jail!”

The woman paused and looked at Rachel and Shawn with a sour expression. She must be a few years younger than Rachel, but seemed to have had a much more turbulent life. Even though the daylight was rapidly fading, Rachel could see deep creases around her mouth and on her forehead. Even her neatly tied ponytail couldn't change that.

“Who are they?” she asked sharply.

“Oh, these are the people I told you about,” Elliot explained. “Everyone, this is Octavia Johnson, operator for the GBT.”

He was nervous. His fingers fumbled in the breast pocket of his jacket and pulled out a pack of cigarettes. Octavia's gaze remained fixed on them.

“Yes,” Elliot said. “This is Dr. Rachel Adams, director of the Chandra Observatory, and Dr. ... um ...”

“Shawn Whitfield, astrophysics in Bloomington, Indiana,” Shawn rescued him.

Octavia looked at Rachel and wrinkled her nose. “I've seen her face before.”

Of course she had! Rachel regularly published technical articles, and her press photo was always attached to Chandra's new discoveries.

Elliot seemed overwhelmed by the situation, so Rachel took the initiative.

“Ms. Johnson, it's very kind of you to help us with this matter. In the event of legal action, I take full responsibility.”

“Pah!” Octavia said. “You're not the one operating the thing. But what choice do I have?”

Rachel decided not to ask. It was enough to know that Octavia owed Elliot. She didn't want to know exactly how much, why, or what else had gone on between the two of them. The only thing that mattered here was that the operator would help them establish a connection to the ship.

“You do have a choice,” Rachel said. “Honestly, if you don't want to do this, you can leave.”

Octavia's dark eyes pierced Rachel's self-confidence. For a moment, it seemed as if she would accept Rachel's offer.

But then she said, “My telescope, my rules. Come on!”
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On the way into the building, Octavia explained that she had already made most of the preparations. She mentioned several times how she had sent people away from their daily work and distracted them for hours so that no one would notice anything.

She had been on the phone with Elliot for two hours while he was on his way to Green Bank. Just in time, before he entered the radio blackout zone, the basic modifications were completed.

The Green Bank Telescope was not connected to the Deep Space Network, as Susan had correctly noted. However, after an evening phone call with Elliot, Rachel knew that with a few relatively minor adjustments, the GBT could very well serve as a DSN station. Not that anyone had ever tried or dared to do so. Susan was right about that, too: an unauthorized uplink, regardless of which DSN port it came from, was a criminal offense.

Octavia Johnson interrupted Rachel's thoughts. “You wouldn't believe what a pain it was to install an S-band SSPA.”

“Why?” Rachel asked. “Solid state power amplifiers are pretty small, aren't they? Or am I mistaken?”

Elliot grinned. “Yes, but she's talking about a portable device. Those have a power output of five hundred watts and are incredibly heavy.”

“And before you ask,” Octavia added with a deadly serious look, “yes, we have one of those here. We have our own lab.”

Rachel didn't ask. The name Jansky Laboratory didn't come from nowhere. And with over a hundred employees, Green Bank was far from a backyard workshop, even if in the early days they had operated and conducted research out of old farm buildings. And they needed an S-band amplifier if they wanted to navigate the ship.

The GBT control room was located on the first floor of Jansky Labs. Where during the day there must have been a bustle of countless scientists, now, in the semi-darkness of the approaching evening, the dreary soullessness of an office and laboratory complex prevailed. It smelled of carpet and coffee. Only one person scurried from one side of the corridor to the other, quickly disappearing into a room.

“Security is busy closing the visitor center,” Octavia explained quietly. “There are two people. They'll be over there until about 7:30 before they make their rounds here. Ideally, you shouldn't let yourself be seen.”

“What about your colleagues?” Elliot asked.

It wasn't an unreasonable question. The GBT wasn't operated alone. Even during the night shift, two to four people were assigned to the telescope, depending on the observation it was currently conducting.

“Lance is taking PTO today, lucky him!”

“What a coincidence,” Shawn commented.

Octavia gave him a meaningful look. “And the other two won't get in our way. At least not without telling us first. One is checking data packets, and the other is currently working on a digital signal processor.”

You had to give Octavia Johnson credit for one thing. She seemed to have a plan and, beyond that, a certain talent for organization. She must be deeply indebted to Elliot. On the other hand, her job required her to be organized.

Fortunately, the control room was heated. It looked much less spectacular than the OCC in Burlington, but far more elegant than the one at PARI. There wasn't a single window, and most of the workstations faced large instrument panels. Rachel heard the hum of the fans and the beeping of the signal generators. A good two dozen monitors displaying charts, weather reports, and status messages bathed the room in cool light.

“Pick where you want to sit,” Octavia said listlessly. “Dr. Adams, I've fed the computer the data you sent me. Doppler shift and Doppler rate are calculated below the specified relative velocity. It won't surprise you that at one kilometer per second, we only have a few kilohertz shift on the S-band. Right now, the patch and safety check are running.”

“So the manual control is already working?” Elliot asked.

“Yep,” Octavia replied. “I've also checked that we're not interrupting any current WSN sessions.”

A login screen appeared on Octavia's monitor. The operator logged in and clicked on a few parameters in the software that appeared behind it.

“Before anyone asks any strange questions: no, I didn't log in with my personal data. I'm using an old maintenance account. I'm now releasing the transmission power. It will take about fifteen minutes. If anyone needs to go anywhere, now would be a good time.”

No one needed to go anywhere, and Rachel knew Octavia was just making a bad joke. She was obviously only half as calm as she appeared to be. The operator's fingers were trembling, and there was sweat on her upper lip. Rachel felt guilty as she realized how many people she had dragged into this.

After a few minutes, Octavia signaled that the system was set up.

“Okay,” Rachel said. “Let's begin.”

Shawn asked, “So you're going to access the ship's controls via the S-band channels? Can you activate the drive that way? I mean, can you get the ship to slow down its course to Earth?”

Rachel, Elliot, and Octavia all shook their heads.

“It doesn't work that way,” Rachel said. “Since we're assuming it's a manned ship, we have a different approach. First, we send up a radio message, unencrypted. If it's an old ship, they won't have our current encryption. Even if no one on board is likely to be alive, we have to follow protocol. That means we do a telemetry handshake, and only if no one responds, which we assume will be the case, do we try to contact the controls.”

Octavia Johnson held out an ancient microphone made of dark green plastic to Rachel.

“Your turn, Dr. Adams.”

Judging by its appearance, it had been purchased shortly after the building was occupied and had spent the last few decades in the basement. Rachel grabbed the microphone by its base and held the membrane in front of her mouth.

What am I doing here?

Her mind was suddenly blank. She was supposed to send a message into the ether at the push of a button. Something weighty, appropriate to the situation. After all, this seemed to be one of the most scientifically significant discoveries ever made.

“Urania-1. Please come in. This is Rachel Adams speaking. I am broadcasting from a station on American soil...”

She wanted to say more, but Octavia made a cutting gesture with her hand. Suddenly, a hurricane of unimaginable proportions raged inside Rachel. Should she have said that she was Richard Kendall's daughter? It wouldn't have done any good, except perhaps to comfort her troubled soul. For ten-year-old Rachel, who had searched for her own identity in the box of memories of her father, whom she believed to be dead.

“That's enough,” said Octavia. “The language pack shouldn't be too big. I'll compress the data and then send it up in short bursts.”

“What's the point of that?” asked Shawn.

“Risk minimization, my dear. If there's one thing I don't need, it's an alarm from the DSN.”

“How long has this technology been around?” Rachel asked.

“The way I'm using it now? Since modern space travel…”

That was the problem. They might be dealing with a phenomenon that was older than that. Rachel searched the antenna controls. There had to be a way... There! Underneath this old-fashioned-looking button was the key word:

DIRECT

She moved in front of the console so that Octavia wouldn't notice her left hand pressing the button with her index finger. Fortunately, there was no confirming beep, just a light that now glowed green.

Once again, it was time to wait. That was something you could practice to your heart's content in the control center of a space telescope. If you didn't have what it took to be patient, you'd better find a job with more action. But right now, even Rachel found the waiting torturous. She was just too excited. She was sure they wouldn't get a response from above. And the fact that she was about to contact the ship's control center made her heart race.

Octavia explained that the voice packet was sent at short, recurring intervals. The ship's response time was set at half an hour. After that, it was up to Rachel to decide when to try to take control. The operator suddenly widened her eyes.

“Someone's coming,” she hissed. “Quick, behind the door.”

Rachel jumped up reflexively. Together with Shawn and Elliot, she squeezed into the niche between the door and a shelf. No sooner had they gotten there and held their breath than someone knocked on the doorframe.

“Would you like coffee or soup?” asked a tired male voice.

How had Octavia heard the man? Rachel hadn't heard a thing.

“Gary!” Octavia called out wearily. “I can't drink coffee all evening. And I don't want that disgusting instant soup either. It's nice of you to ask, but I'd rather work alone today.”

“And talk to yourself...”

Damn, had this Gary heard something? Elliot smelled like cigarettes. Rachel hoped that Octavia's colleague didn't smell it too, or they would be found out. Rachel also wasn't comfortable with the idea of being so close to her ex-boyfriend. Sure, their relationship had been over for quite some time, but that didn't mean she was okay with feeling his body against hers.

“It doesn't matter who I'm talking to,” Octavia replied defiantly. “Even if I'm talking to my dead grandmother. You'd better go back to your desk and continue writing your fantasy novel.”

“Young adult,” Gary growled. “And you can keep your mouth shut.”

“I didn't say anything.”

“You're implying you might let it slip.”

“Possibly.”

“Damn it, Octavia. Give me a little joy,” Gary said. “The night shifts are so boring. And while the computer is doing its calculations, I might as well type a few lines. Other people smoke!”

“I didn't say anything,” the operator repeated.

At that moment, something beeped nearby. Rachel thought she heard Octavia inhale. Was that a signal from the ship? If so, then...

“What was that?” Gary asked suspiciously.

“Don't try to distract me!” Octavia said quickly.

“I'm not distracting you. You got a message. What kind of observation are you doing right now?”

Octavia remained firm. “You'd think you had a guilty conscience.”

“Don't you dare say a word!” Gary gritted his teeth. “Everyone I know makes the night shift bearable with something. Even you, I bet.”

“Maybe I call the afterlife and talk to ghosts.”

Octavia seemed to enjoy teasing Gary. It was obvious there was an interesting relationship between the two of them.

“Whatever you say,” Gary grumbled. “I'll leave you alone. See you later.”

Rachel heard the man walk away again. After a few seconds, Octavia whispered, “The coast is clear.”

“That almost went wrong!” Shawn remarked.

“What was that beeping sound?” Rachel wanted to know.

Octavia turned her chair toward the monitor and her eyes widened. It was obvious that this notification had caught her off guard as well.

Octavia Johnson's trembling fingers slid across the keyboard. An incoming data packet appeared on the screen. The operator unzipped it. The progress bar crawled agonizingly slowly toward its end. Rachel clenched her hands into fists and held her breath until an audio program opened and the signal curve of a voice message appeared.

“What on earth...” muttered Elliot.

With a skeptical look, Octavia started the message. The same male voice crackled from the speaker as in the first message. But this time something was different.

“Urania-1 here. We can hear you, ground station. We're on course for Earth. We had trouble with the drive. Copy.”

Rachel instinctively covered her mouth with her hand. That was definitely her father's voice. This wasn't an automated message. It was a direct response to Rachel's uplink!

What did this mean? How was it possible that she could hear her father? He couldn't possibly still be alive! All life support systems must have failed long ago. All the food would have been consumed. And Rachel's father would be well over ninety! Shawn and Elliot also stared at the monitor in amazement.

Octavia Johnson paused. “There are people up there! Did you know that?” No one dared to answer. “You knew that, didn't you? You knew it from the beginning!”

“Urania-1 here. Please come in,” the voice came again from the loudspeaker. “Commander Richard Kendall here. We are having problems with the propulsion system. The Urania's system also appears to be malfunctioning. Need exact information on date and time.”

“Okay, this is getting weird!” Octavia exclaimed. “What is this all about?”

Elliot stammered, “That... it's pretty hard to comprehend.”

“No it's not,” Octavia replied. “I operate a highly complex machine. And just to be clear, we're involved in something pretty illegal here. So it would be nice if you could fill me in on the full scope of the situation!”

“Another time, Octavia,” Elliot promised.

“What answer do we send them?” Shawn asked. “I mean, we're all sure there's someone up there, right?”

Rachel gave a cautious nod. She leaned over the console and picked up the microphone.

“Octavia, start recording.”

The operator looked at her uncertainly. She suddenly seemed unsure whether she wanted to help them.

“Please,” Rachel pleaded. “I'll explain everything. But now we have to seize the opportunity to establish contact with them.”

A flashing red light appeared unexpectedly on several monitors. It was accompanied by a shrill warning tone. Rachel knew that trouble was coming.

“Shit!” hissed Octavia Johnson. “The DSN alarm has been triggered.”

“Then the OSAP knows about our little operation,” Rachel exclaimed.

“You can bet your ass!” Octavia grumbled, calling up several programs from the taskbar back onto the screens at once.

“What are you doing?” Rachel asked.

“I’m cutting the connection immediately. OSAP mustn’t find out where the transmission came from. An independent alarm is also going out to security.”

“Then we’ll be getting visitors soon,” Shawn noted.

“Start the transmission,” Rachel demanded. “I can't explain it, but the people up there seem to be alive. We have to warn them.”

“Warn them?” Octavia Johnson now seemed completely confused.

“Start the transmission, damn it!” Rachel ordered harshly.

Unauthorized uplink detected, she read on one of the monitors.

So Harlowe knew! Elliot and Shawn were already standing at the door, ready to leave. Rachel put the microphone to her mouth. With a grim expression, Octavia Johnson clicked her computer mouse and nodded.

“Urania-1, Rachel Adams here.” Her voice trembled. “The date is October 29, 2032. Establish contact with NASA. The OSAP plans to crash your ship in a controlled manner. Convince them to prevent that.”

Octavia raised a trembling hand, ready to drop it like a guillotine blade and end the conversation. But Rachel wasn't done yet.

“Rachel, we're out of time!” Elliot hissed.

She knew that herself. From a distance, the sound of a door slamming reached the control room.

Security!

Rachel had to tell him. This might be her only chance. A chance she never thought possible.

In a broken voice, she said, “Captain Richard Kendall, I have a message from your family. Your daughter...”

Octavia dropped her hand. The recording was over.

Rachel was close to tears. “Damn it, what was that?”

“You have to get out of here!” Octavia shouted. “Now! You don’t have half a minute left. Hide in the cleaning closet. Third door on the right.”

Elliot ran his fingers through his gray hair. “And then?”

“Then pray you don't get caught,” Octavia replied dryly.

“And what are you going to do?” Elliot asked.

“Let me worry about that.”

Rachel stared at the flashing red monitors for another second. She let go of the microphone. It landed with a dull thud on the linoleum floor. Then she hurried after Shawn and Elliot, who were already out of the room. Shawn held the door to the cleaning closet open. At the end of the corridor, where the stairs were, Rachel saw the glow of two nervous flashlights. Hasty footsteps accompanied their movements. They would be here in a few seconds!

Rachel quickly darted into the confined space that reeked of cleaning products. The closet was smaller than she anticipated. Once again, she had to press herself against Elliot. Shawn closed the door and pressed Rachel and Elliot even closer together. Two people ran past the closet, and shortly afterwards Octavia's rough voice rang out.

“I don't know,” she said. “Looks like a miscalculation by the telescope, guys. Nothing you need to worry about. I'll clear it up with management tomorrow.”

It was pitch black in the closet and Rachel had to be careful not to knock anything over. On the other hand, it was so cramped in here that neither brooms, mops nor vacuum cleaners could reach the floor. She listened to the silence. One of the security guards said something Rachel couldn't understand. Octavia spoke emphatically, as if she wanted them to hear.

“Yes, it's really just a minor thing,” she said. “But I can explain the problem to you briefly. Come on in. I'll close the door so no one will disturb us.”

The dull sound of a door locking echoed in the chamber. Seconds passed without anything happening. Rachel impatiently nudged Shawn in the side with her elbow. The astrophysicist understood immediately and quietly opened the door.

“No one there,” he reported. “Octavia has them with her in the control room.”

“She won’t be able to keep that up for three minutes,” Elliot remarked. “I know her.”

“Let’s go!” Shawn whispered.

One after the other, they crept into the hallway, with Elliot, the last to come out, making sure that none of the cleaning equipment fell loudly to the floor. Just before the stairs, Rachel made sure that no one had noticed them. They were quickly downstairs and back outside. They followed Observatory Road through the darkness until they reached the country road. From there, it was only a few minutes to their cars.

A storm of emotions raged inside Rachel. Try as she might, she couldn't explain how it was possible that she had spoken to her father. He had even said his name! How likely was that?

“We're knee-deep in shit!” Shawn whined.

Elliot was completely out of breath. “Normally... I would say that... you could express yourself more elegantly, but... yeah, man. You're right!”

“Rachel, you realize that Harlowe will find out where you radioed from?”

“That's not a given!” Rachel fired back.

She knew full well that the head of OSAP could trace any connection. Suddenly, she halted. The autumn wind blew coldly around Rachel's ears. In the distance, the large radio telescope rose from the shadows of the night, illuminated by hundreds of lights that made it look like a huge object in the darkness of space.

Shawn was right. And if Rachel was honest with herself, she should have anticipated the outcome of her actions long ago. Now she was standing here, in the middle of nowhere, having done something that would almost certainly cost her her job.

“What is it, Rachel?” Shawn asked. “What are you thinking about?”

She cautiously took a step toward the telescope. Had it been worth it? An incomprehensible heaviness and an abysmal darkness drew her in.

And so quietly that the others could hardly hear her, she said, “I can't go back to Harvard.”
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OCTOBER 30, 2032 – 2:48 P.M., BLOOMINGTON, INDIANA



Rachel would never have believed that she would end up in Bloomington. It was good that Shawn had driven the eight hours through the night to Indiana. After the illegal uplink in Green Bank, Rachel had been completely distraught.

They hadn't spoken to each other for the first part of the drive. Rachel had been too deeply shocked by her father's response. That short message implied so much, so many questions about the how and why. She cursed herself for leaving her journal in Medford. She would have liked to have it with her on the drive to Bloomington to help sort through the chaos of thoughts in her head.

After a disastrous night on an air mattress in Shawn's apartment, Rachel now sat with a cup of tea at the dining table in the small kitchen, staring down at the city park. Halloween was just around the corner, and the trees had shed almost all their leaves. The lawn of the small park was covered with reddish-brown foliage, and wild October clouds were rolling over the bare branches.

As it turned out, Shawn lived alone with two cats. At seven years old, the two brothers, Cat Damon and Fuzz Lightyear, were quiet companions who were happy about the unplanned visit. Early in the night, they had padded over to Rachel's sleeping quarters and made themselves comfortable at her feet.

Shawn was out getting food, so Rachel had a moment to think about everything in peace. Over and over again, she came to the conclusion that her actions had been foolish. How could she have believed that the uplink would have no consequences? Had she simply been blinded by her desire to uncover the mystery behind her father's voice?

Was that perhaps her real problem? The trauma of not knowing what had really happened to him? Were a few printed words and a gravestone not enough? Even though she had never met Richard Kendall, Rachel felt that she had wanted to.

This desire was so deeply rooted in her that it had become part of her personality. But basically, the desire was an ulcer. It turned her into someone she really wasn't. Her father's life had become her life. And that was despite the fact that Rachel had never known him.

Now she sat here, in exile and in her early fifties, contemplating the shards of her career. She suddenly doubted her career choice and convinced herself that this ulcer, the desire to get to know her father, had led her to the Chandra Observatory. Even though Rachel knew secretly that was nonsense, at the moment the argument seemed completely logical to her. Because, as if to mock her, a lost spaceship with her father on board had appeared out of nowhere. And Rachel had not managed to halt the ship's flight to Earth via the uplink.

Behind the apartment door, she heard a muffled voice and a rumbling sound. The voice sounded like Shawn's, though it sounded unusually harsh. Rachel got up and opened the door for him. Shawn was juggling two paper bags full of groceries while holding his phone between his right shoulder and ear. He also held the apartment door key in his hand.

“...what else am I supposed to say?” he shouted into the phone. “Yes, but I'm definitely the wrong person to talk to. Maybe you should talk to her in person!”

When Shawn saw Rachel, he squeezed himself into the apartment with the bags and said, “For you. Tell him he could be a little friendlier.”

Rachel took the phone from Shawn and looked at the display. It was an unknown number.

“Who is this?”

“Why is he asking me to be friendlier? After all, I did you a favor. Twice, in fact!”

“Elliot! Why aren't you calling my cell phone?”

“So OSAP can hear everything?”

Shawn took the groceries into the kitchen. In addition to a lot of fruit and vegetables, he also unpacked half a dozen frozen pizzas.

Rachel said, “From the sound of it, you want to talk to me, right?”

“We picked something up during the night.”

“We? I thought you spent the night driving.”

“Okay, fine! Christina picked up something. Seems to have come from your ship. Imagine, they periodically changed the infrared and X-ray radiation. Anyone with an infrared or X-ray telescope could see it.”

“Morse code?” Rachel asked excitedly.

“No, it's probably binary. I can send the stuff by email. What account can you access without revealing your hiding place?”

“An email address that OSAP can't see?” Rachel asked.

“I have a fax machine,” Shawn said from the kitchen.
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There it was. The printout was a long, narrow block of ones and zeros. Rachel noticed that only about half of the lines were interspersed with ones. The rest were zeros. She counted. Only thirty-five of the seventy-three lines contained ones.

“A suspiciously short binary code. They probably wanted to keep it short,” she mused aloud.

“A man of his word,” Shawn interjected.

“Hmm, I don't know...”

Rachel was irritated by the odd number of lines. Twenty-three times seventy-three. Both were prime numbers. Something about this strange ratio bothered her. Suddenly, it hit her like a bolt of lightning.

“Of course! It's an Arecibo message!”

“A what?”

Shawn was leaning over the fax machine. He had opened a can of Coke and a bag of chips. That was probably his way of coping with the excitement.

“The Arecibo message was a coded message sent into space in 1974. The name Arecibo is based on the radio telescope of the same name, because the message was sent from there.”

“Who doesn't know about that telescope? And no, I don't only know about it because of its dramatic collapse.”

“The aim of that message was to reach potentially intelligent worlds.”

“Aliens are supposed to decipher a message made up of ones and zeros? Really?”

“The developers at the time worked with highly simplified pictograms,” Rachel explained. “The message included the numbers one to ten, human DNA, what were then nine planets, and a representation of a man. However, the whole visualization had something of abstract expressionism about it, and I doubt that any extraterrestrial life form will ever decipher the cryptic symbols. Not even intelligent humans can do that!”

“And this?” Shawn pointed to the printout.

“If it really comes from Urania-1, the crew is obviously trying to tell us something. Let's think about it. Due to the format of the Arecibo message, its scope is quite limited. A total of 1679 bits are available. The grid is twenty-three by seventy-three bits...”

Rachel suspected that the information was in the first thirty-five lines. She looked at it line by line.
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Astronauts in 1978 were probably not experts when it came to programming, so the solution to the puzzle must be hidden in these numbers. However, it was difficult to decipher in this form. Rachel remembered that binary code, especially when it took this form, could be easily represented in a small grid.

She asked Shawn to give her a pad of graph paper. Under his questioning gaze, Rachel began to fill in all the boxes that symbolized a one with a ballpoint pen. She left all the zeros blank. After the first five lines, she paused.

Shawn was also amazed. “You can actually read that!”

Rachel looked at the filled-in boxes.
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The ship's crew had used the binary system of the Arecibo message to make text visible. It was as simple as it was clever! Rachel kept drawing like a woman possessed. After about twenty minutes, she had drawn out all the ones, and the complete message unfolded before her.

[image: Urania here please contact]


“That's incredible!” Shawn exclaimed.

“Yes, it certainly is. Can you take a photo and send it to Elliot?”

“You can count on it, Rachel.”

Shawn stumbled over to his desk, where he rummaged excitedly through a drawer. The poor guy seemed to be completely blown away. Notepads, pens, and tape fell to the floor. Cat Damon and Fuzz Lightyear were attracted by the movement and noise and immediately came to inspect the scene. Rachel watched the spectacle for a while.

Then she said, “Just take a photo with your phone!”

“Oh, right, of course!” Shawn replied.
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Elliot didn't want them to come to PARI. Although it would take no longer to drive there from Bloomington than it did to Green Bank, he firmly refused. Since the incident at Green Bank, Elliot suspected that OSAP had eyes and ears everywhere. According to Elliot, Octavia had gotten off with a slap on the wrist. The excuse that the GBT had been incorrectly calibrated had apparently been accepted. Nevertheless, Elliot was certain that Harlowe would investigate. He recommended that Rachel and Shawn establish contact with Urania from Bloomington.

To that end, he devised an improvised transmission system. He even swore that it would work one hundred percent. When he faxed his written plan to Bloomington, Rachel didn't believe it would be successful. The sketches seemed too crazy. And the list of materials was also quite something!

But what had to be done had to be done. Shawn drove Rachel to the university. There he had arranged to meet with a handful of people from the electrical engineering department. They were there that Saturday anyway because of an upcoming presentation. Right after greeting each other, Shawn and Rachel exchanged some insider knowledge about computer games. After ten minutes, Rachel grew impatient.

Shawn's acquaintances were polite and fortunately didn't ask what he and Rachel were planning. They approved the list of materials without batting an eye. A young guy named Jamie accompanied them to the basement, where they collected several PVC pipes, folding rulers, an SDR dongle for high-frequency transmission, and a portable SSPA, just like they had done in Green Bank.

Elliot's construction plan was surprisingly foolproof, as Rachel discovered. The PVC pipe served as the antenna rod. The folding rulers had to be cut to specific lengths. At first Rachel didn't understand why, but when she assembled it, she understood immediately. The elements served as directors for the antenna. The signal would be transmitted through the metal edge at the top of the folding rulers. Elliot was a genius!

After two hours, Rachel stood on the roof of the Kirkwood Observatory, a venerable building on the university campus and Shawn's workplace. She set up the tripod and attached the antenna to it. To align it as accurately as possible with the ship, Elliot had listed the exact positions at half-hour intervals.

About an hour before sunset, the connection was established. Rachel's heart was racing the way it had when she defended her doctoral thesis. And not just because she was doing something illegal by radioing.

Meanwhile, Shawn had darkened his office in the observatory and connected a mixing console with a microphone and speakers. Both sat tensely in front of the equipment. Rachel pressed the talk button.

“Urania-1. Please come in. This is Rachel Adams.”

Damn, anyone listening in on the radio could tell how nervous she was. At first, there was silence. For quite a while. She counted the seconds... six, seven, eight. That was the time it took for a radio signal to travel from Earth to the ship and back. When there was still no response after half a minute, she signaled to Shawn.

“All right,” he said. “I'll adjust the alignment step by step. You keep trying until you get someone to answer.”

Rachel had to smile at his statement. As if it were the most natural thing in the world to radio people in space who should have been dead long ago.

He went outside, and after a few minutes, the phone rang in the office. Rachel picked up the receiver.

It was Shawn. “Okay, give it a try.”

“Urania-1. Please come in. This is Rachel Adams.”

But again, there was silence. They repeated this process a full dozen times. Rachel had just about given up hope, but after her thirteenth attempt, a noisy signal came through after about twenty seconds. She quickly activated the recording function on the old minidisc player connected to the mixing console.

“Urania-1 here. Read you loud and clear.”

Rachel let out a silent cry of joy. It worked! Well, by “loud and clear,” both sides probably meant something different than a sound quality that resembled the poor reception of a camping radio.

Now it was Rachel's turn. “Urania-1. I am transmitting from an unofficial location. Please deactivate the remote control of your flight control system, or your control will be taken over and you will be made to crash.”

The message raced through the void at nearly the speed of light, and Rachel held her breath. At that moment, Shawn joined them and closed the door. His gaze revealed that he wanted to know if everything was working. Rachel formed a circle with her index finger and thumb, and Shawn looked as if he wanted to say “super cool.” The radio crackled.

“This is Richard Kendall, commander of Urania-1.”

Everything went quiet. Everyone seemed to hold their breath.

“We have received your warning. Thank you very much, even though we don't fully understand what's going on yet. The remote control on the flight control system has been deactivated.”

The voice broke off. Shawn gave a thumbs up. The connection was still there.

“Can you somehow... identify yourself? Please understand that I...” Rachel hadn’t wanted to ask the question, but she had to. Would he respond again after the signal travel time?

“The Urania-1 was on its way to Mars on behalf of DARPA. The goal was to land on the Red Planet. Urania was the daughter of Apollo. Americans wanted to be the first humans on the moon and on Mars; that was the goal. But the project was only to be made public if it was successful.”

Rachel nodded. That matched what she knew.

“Well, there was an incident. A turbo pump failed, and during repairs, the entire ship exploded.”

“I don't understand,” said Rachel. “How are you still alive?”

She bit her nails like a little child; the answer seemed to take a particularly long time.

“We don't quite understand that yet either. We apparently encountered a phenomenon that we can only describe as the cloud. Maybe it's an extraterrestrial life form. It reassembled us and our spaceship and brought us back toward Earth. We don't know why it took so long. Perhaps it has a different perception of time.”

That was really fascinating. She could understand why Harlowe was afraid. Things that people didn't understand frightened them. Things they couldn't control frightened them. But she wanted to know something else. She had to.

Rachel gathered all her courage. She closed her eyes and took a deep breath. When she opened her eyelids again, she didn't feel ready to speak. Something was still bothering her.

“Shawn?” she said quietly. “Can you please step outside for a moment? It's nothing against you, it's just...”

“I understand,” whispered the astrophysicist.

After he got up and left, Rachel sat up straight in front of the microphone and activated the talk button.

“Richard, there's something else I need to tell you. When you left for space, your wife Shania was pregnant...” Rachel shuddered at these words. Should she really reveal this? “A few months later, she gave birth to a daughter.”

She trembled and remained silent. The seconds ticked by like honey flowing through an hourglass.

“Rachel Adams?” Richard called out in an audibly hushed voice. “I am aware of that fact. Why are you telling me this?”

Rachel pressed her lips together, suppressing tears. Reluctantly, her index finger landed on the talk button.

“Your daughter... your daughter... it's me.”

She jerked her finger away from the button and sobbed. At the same time, she clenched her hands into fists.

Pull yourself together, Rachel!

She wiped the tears from her eyes with the sleeve of her sweater. Then she smoothed her top, as if her father could see her.

After what felt like an eternity, the answer came. “My daughter... you? I really hope this isn't some kind of bad joke!”

“No! For heaven's sake, no! I can prove it. I've seen the old Super 8 movies, all of them. The trip to Long Island in 1976, Thanksgiving '77, when you almost drove Mom into a creek, she often called you an asshole...”

“Good Lord,” came the reply. “You seem to be telling the truth. This is surreal.”

“It is,” Rachel agreed with her father. “Especially since I should be older than you.”

After several seconds, Rachel heard a hoarse laugh. “At least you’re taking it with humor. I like that. What about Shania?”

Rachel swallowed. An uncontrollable whirlpool of memories from the bottom of her soul washed over her, memories of her mother's funeral. And when she hadn't answered Richard's question even after a whole minute, he simply said, “I see... It would have been nothing short of a miracle if she had lived that long...”

“She thought you were dead,” Rachel said, her voice thick with emotion. “Everyone thought you were dead. There are graves...”

“Why not? It feels damn strange. Not like I've been away for fifty years. More like I'm looking through a window into the future.”

“I'll make sure you can come to Earth,” Rachel promised.

“No,” Richard objected.

“What do you mean, no? You can't stay in space forever.”

Seconds passed before the answer came.

“I know it's hard to comprehend. The simple fact that my friends and I have survived for so long... But the thing is, we are no longer ourselves. This cloud turned us into something new. When I think about it, I may just be a materialized memory of my consciousness. And a mirror image at that...”

“You're coming back to Earth,” Rachel said aloud.

“No,” Richard said firmly. “The moment I boarded the rocket, I knew that I would most likely not return. I wanted nothing more than to be the first person on Mars.”

“Then what Mom said about you is true. That your job was more important to you than your family.”

“Heavens, Rachel! I can still hear your mother cursing me. She is... was unmatched in that. And no, my job isn't everything to me.” His voice suddenly sounded soft and fragile. “It was only a few days ago that I found out I was going to have a child. And now? Now I'm talking to my adult daughter and I don't know what to believe anymore. With the best will in the world, I can't go back to Earth. I have no idea what I am. In any case, I'm no longer human. The cloud warned us. It would be too dangerous.”

“So you want to wait until the OSAP takes over the ship and lets you burn up in Earth's atmosphere?”

There was silence for over a minute. Had she upset her father with her admittedly snarky response to his decision? After a few moments, the speakers crackled and Richard's voice filled the room.

“The Urania-1 still has enough juice to carry out its original mission. With a few minor adjustments, we can change course and finally fly to Mars.”

“You can't do that.”

“I have to.”

“No! You don't.”

She wanted to call after him that he shouldn't be so conceited. He was her father, and he should get his butt down to Earth. But she let it go.

“Rachel,” his understanding voice came through the speaker. “That's a beautiful name. Listen, I can't come to Earth. I'm not me anymore. And Earth is no longer the place I know. Except for you, there's nothing to draw me there. Except maybe to see if there are finally flying cars. Or videophones.”

“There are videophones.” Rachel sniffed, her lips trembling.

“I must not land. Somehow, this cloud reconstructed me for reasons I don't understand. Am I human? I have no idea. But in this state, I am definitely a potential danger to Earth. Either way, this OSAP won't let me land. The only way I can buy myself some more time is to head for Mars.”

A tear ran down Rachel's cheek. Her father was a million kilometers away, but he was closer to her than at any other time in the last fifty years. She wanted so much to get to know him. She had so many questions!

“So,” said Richard.

Rachel shuddered at that small, inconspicuous word. She knew it was the beginning of the end. And this time it would be a definitive end, without a fake grave and without a newspaper hoax.

“It was nice to meet you, Rachel, even if it was only for a short time. I'm grateful for that.”

“Take care, Dad,” Rachel forced herself to say.

“I will. Take care.”

The speaker crackled and fell silent. It was over. Rachel pushed the microphone aside, leaned over the table, and buried her face in her arms. An unfamiliar mixture of sadness, joy, and anger welled up inside her.

Unexpectedly, the speaker emitted a sound. Rachel looked up and wiped the tears from her eyes. There was a clearing of the throat, and then, out of nowhere, Richard's voice again.

“There's one more thing I wanted to say,” he said, audibly embarrassed. “I always wanted to have a child. In my imagination, I sit in a nursery with colorful wallpaper next to a small bed and sing a lullaby. It may be inappropriate, but since those moments will never happen, I have to improvise somehow.”

The last words sounded as if Richard was struggling to maintain his composure. The realization of missed opportunities, missed dreams, a missed life seemed to rise within him.

How must that feel? What was it like to realize that the pursuit of self-fulfillment had its price? Richard had lost everything he had loved and tried to hold on to from one moment to the next. These were the things that reminded you that you were human. That you were loved, even if things weren't always easy. And now he himself was just a memory, a ghost in the best sense of the word. Rachel was startled to recognize certain parallels between her life and her father's.

Then Richard unexpectedly began to sing. It sounded distant and incredibly off-key. It wasn't a children's song he was singing in his hoarse voice, but “Country Roads.” Apparently, he didn't know a single lullaby. Nevertheless, it moved Rachel to tears. It was the most beautiful thing she had ever heard. After the chorus, Richard stopped.

He said, “Whenever you look up at the stars, think of me! I'm somewhere up there. It may sound a little corny, but what can I say? Over... and out.”

The speaker crackled one last time, and then there was silence. Rachel was sure this was the final goodbye.

Exhausted, she looked around. Shawn had been waiting outside. That was good—this whole thing was nerve-wracking enough. Out of the corner of her eye, she noticed a faint flashing light in the darkened office. She rolled her chair closer to see what it was.

It was the recording device. Rachel had almost forgotten that it had been running the whole time.
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Once she mustered the courage, Rachel went outside. Shawn was leaning against the wall of the observatory with a coffee mug in his hand and seemed to understand immediately. He quickly lowered the foot he had casually propped against the wall back to the ground.

“What did he say? Will they stop?”

Rachel felt tears welling up again. She could only shake her head in response to Shawn's question. She pulled herself together, swallowed the lump in her throat, and let out a deep sigh.

“So they still want to land?” Shawn pressed.

“No,” Rachel said with great composure. “They're turning around. Toward Mars.”

“Excuse me? You're not serious, are you?”

“Yes, I'm afraid so. What would they do here? They would ultimately be nothing more than an attraction. A curiosity. Like a tiger in a zoo that people marvel at and pity at the same time.”

“Hmm,” Shawn said and took a sip of coffee. “You may be right.”

The wind swept across the square, blowing a few leaves along with it. Rachel stood close to Shawn, leaning her back against the wall of the observatory for support. Beyond the leafless branches, the blue, seemingly endless sky of the Midwest shimmered through.

Sure, Rachel had lost her father before she could really get to know him. If she was honest with herself, nothing had changed in her situation. But the fact that she had spoken to him in person was more than she had ever hoped for.

Shawn looked at her with his big, dark eyes. The cup in his hand was now empty, just a dented piece of cardboard.

“So what do we do now?” he asked.

“Well,” Rachel wondered aloud. “What do you do when you're faced with a huge mess? I'll probably have to quit my job, and I'll probably go to jail. Plus, I've lost Susan, who was probably my only real friend.”

“You're being pretty negative, if I may say so.”

“You think so?”

Rachel didn't need to look at Shawn to know he was trying to cheer her up.

“Try to look on the bright side,” he said. “Better to focus on what we do have. For example, there are the old records from the seventies, we have the current Chandra data, then the radio message from the Urania, and now the conversation with Commander Kendall. That's an impressive collection of information about the Urania project, proving that this project exists and that the government has done nothing to rescue the crew.”

Rachel paused. “You think I should publish this stuff?”

“What have you got to lose?”

Shawn looked as if he believed with unshakeable optimism that everything would turn out well. Rachel, on the other hand, was far from hopeful. If she passed this secret evidence on to the media, it would be brought into the public eye. And if there was one thing she hated, it was attention.

On the other hand, this action would really piss Harlowe off. She bet he had to report to some bigwig in the government.

“Fine, I'm in,” Rachel said decisively.

“W-What?” Shawn stammered.

“Don't act like you didn't just push me in that direction. No backing out now.”

“I'm not backing out. I just thought it would take you longer to make up your mind.”

“I've made up my mind,” Rachel said, looking up at the beautiful autumn sky. “Let's do it. In the public interest.”
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Just one week later, major television stations and online media outlets were reporting on an old space project from the late 1970s. They reported that after five decades, a ship believed to be lost, called Urania-1, had suddenly reappeared with three astronauts on board. The government had kept the project secret all these years. The ship had been drifting aimlessly in space and was currently on its way to Mars.

It was assumed that the leaked information came from a whistleblower within the space community. Images from the Chandra X-ray telescope confirmed the existence of such an object. They were corroborated by old data from 1978 and an audio recording of an automated radio message, the authenticity of which was confirmed by sound engineers.

In November, Rachel resigned from her position as director of the Chandra Observatory at her own request. There was radio silence between her and Susan for another six months before the waves gradually smoothed out again. That same month, Elliot contacted Rachel with an unusual offer. His colleague Christina had unexpectedly resigned, and PARI was desperately looking for a dedicated radio astronomy technician.

During their first phone call, Rachel explained that although such a job was not her first choice, she would definitely enjoy it. However, there were two conditions. Elliot had to quit smoking. And he had to prove that the Wendigo did not exist in the mountains surrounding PARI.
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Around the campfire




Dear readers,

We are delighted that you have stayed with us this far. It has been an exciting journey for us too.

The idea of a secret Mars expedition following the Apollo program is not so far-fetched. With the technology available at the time, the journey to the Red Planet would have been highly risky; failure would have been tantamount to humiliation during the Cold War. The idea of using a nuclear power plant to generate energy for the Mars flight is very much in line with the enthusiasm for nuclear power at the time.

There were very few space telescopes conducting research in the X-ray range at that time. This meant that the signature of Urania-1 could easily be concealed.

A fan told us a fitting (and true!) story about this, thank you! Apparently, a few things happened with the Rosat X-ray satellite that were never made public. Whether it was carelessness or deliberate sabotage has never been revealed. Rosat first had to be rebuilt because it was originally supposed to fly on the Space Shuttle and then, after the Challenger crash, had to be modified for launch on a Delta II rocket. During the final thermal vacuum tests, several solar cells came loose, which should not have happened.

It turned out that the DLR had been supplied with the wrong adhesive. All the solar cells had to be re-glued, which of course led to further delays. Then when Rosat was being prepared for assembly on the Delta II at KSC in Florida, with a number of final tests, one of the German colleagues noticed something wrong with the flow in the flush lines for the sensitive instruments. Against the objections of their American colleagues, the pipes were opened up, and a cleaning cloth was found in one of them! How it got there remains a mystery... If the technicians had not discovered this cloth, Rosat would probably have suffered a total failure of the telescope after a short time.

And then, of course, it would not have been able to detect Urania-1. :-)

Incidentally, the USR is modeled on the Apollo Survival Radio. If the Apollo astronauts had landed far from their actual destination during their return, they could have used it to call for help. The device was waterproof and could transmit on 243 megahertz for twenty-four hours with its battery.

The complete Arecibo message is available here (link).

Researchers have been concerned for quite some time that mirror life could be dangerous. However, there are two possible scenarios here: either normal life and mirror life exist completely independently of each other, or one form poses a threat to the other, in which case this would certainly apply mutually. Therefore, it would definitely be better not to expose Earth to this danger. Nevertheless, there are still researchers working on it. What could possibly go wrong...

How did this project come about in the first place? The two authors kept meeting at book fairs, and at some point the question arose as to whether we wanted to do something together. The rest is history (this story!).

We hope you enjoyed yourself. May we make one more request before we say goodbye? To help our novel gain visibility, it would be great if you could leave a review, for example here: hard-sf.com/links/5201206

We would also like to invite you to subscribe to our newsletter, here hard-sf.com/urania and here flying-cheese.com/urania.

Best regards

Brandon Q. Morris

Ryan Rockwell
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Also by Brandon Q. Morris



The Atacama Incident

[image: Cover of The Atacama Incident]


When the sky is nearer than you thought

Young american astronomer Jessica Malusky is looking forward to her internship at the Alma Observatory in the Chilean Atacama Desert. When she learns that she is not allowed to enter the site of the huge antennas for health reasons, she accepts the doctor's decision, even though she has never had any problems with her heart before.

But then inexplicable incidents start to occur: Measurement data loses its meaning, vehicles break down, astronomers fall to their deaths and even the black donkeys roaming freely across the site behave in an unusually aggressive manner.

Jessica investigates, and the greater the mysterious hurdles that pile up in front of her, the more resourceful she becomes - unaware that she is not only putting herself, but also humanity, in unprecedented danger.

The Atacama Incident is a fantastic story based on real science and researched on site in the Chilean desert. Read it if you like a twisted adventure that revolves around our strongest wishes, deepest fears, and our place in the universe.

hard-sf.com/links/4718862

The Luna Monolith
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Robots are building a colossal telescope on the far side of the moon, with just two people supervising its completion. After a minor incident, these scientists become aware of an obstacle in the lunar soil. It's located outside the area reserved for the hypertelescope and is therefore none of their business.

But their curiosity gets the better of them. The artifact seems to have properties that completely defy physics as they know it. As they investigate, they inadvertently plunge themselves, then the entire solar system, into a terrible, unavoidable whirlwind of events.

Will they manage to make the mysterious black monolith harmless before we all run out of time?

hard-sf.com/links/4542925

Tachyon – The Weapon

[image: Cover of Tachyon]


Earth Moon, Great Archive. Chronicler Tsai Yini monitors the tachyon communication system, which transmits data faster than the speed of light. When classified results from an astrobiologist’s research are leaked to her, she cannot believe what she reads. The report reveals that intelligent life forms exist on a tropical planet in the Gliese system.

Their civilization is still in its infancy but revolves around an artifact of unknown origin that seems to influence their body chemistry. But there’s more: the astrobiologist who uncovered this artifact has undergone a baffling evolution of his own, and he’s now en route to Earth!

Yini suspects he carries a danger far greater than anyone could imagine. To stop him, she must make unimaginable decisions that could determine not only her fate but the future of the universe.

For fans of Cixin Liu, Andy Weir, and Frank Herbert, Tachyon: The Weapon delivers a high-stakes adventure where the line between discovery and destruction blurs.

hard-sf.com/links/4238987

The Portal
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Tyler’s wealth bought him adventures…

…but this time he was in over his head.

Could the legendary underworld be found?

After years of hard work, Tyler built his IT Security company into a massive success. He trusted his people and now it was time to enjoy the fruits of that labor. Everything was perfect until an unexpected discovery. Should they go through the Maya portal?

Adriana’s small diving instruction shop is popular enough with the tourists for her to scrape out a living, but it’s not the life she expected. When she got the call, it seemed impossible. Wasn’t Xibalbá a myth?

In a fantastic world of danger and possibility, two people want to discover the truth, but for entirely different reasons.

Have they opened Pandora’s box?

You’ll love this Portal Science Fiction thriller because the story pulls you in and leaves you guessing about what might happen next.

Get it now.

Portal Science Fiction – an underwater star gate.

hard-sf.com/links/4104350

The Disturbance
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25 years of effort…

…and the first images are a disaster.

Was the entire experiment a failure?

For astronomer Christine, the results didn’t make sense. Everything worked and they should be able to see the beginning of time, but a veil blocks the past. There must be a solution. What could be causing the obstruction?

The data point to the discovery of a black hole.

And it might be moving…

…directly toward earth.

As the stakes grow and with every step forward, more questions that never seemed possible in the world of physics present themselves, Christine has to make a life or death choice.

What will stop the Disturbance?

You’ll love this hard science brain twister, because the suspense and other odd happenings, are brilliantly crafted by physicist/author Brandon Q. Morris.

hard-sf.com/links/2414404

Mobius
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Tomorrow is yesterday.

It is 2056. Mathematics professor Elisabeth Gabai is fascinated by multi-dimensional forms that have no equivalent in reality. Then, her boss sends her to the site of an artifact that might have come straight from her theories—or from the technology of an advanced civilization.

Twenty-eight years earlier, physicist Max Webber is hell-bent on improving Einstein’s theories of relativity. His latest concept seems flawless, except it predicts the end of humanity. The extinction of Earth can only be prevented if Max can locate a multi-dimensional object. He’s in a hurry; tomorrow will inevitably be too late.

But how is he supposed to accomplish this goal when physics tells us the artifact he seeks cannot possibly exist?

hard-sf.com/links/2526669

The Beacon
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Peter Kraemer, a physics teacher with a passion for astronomy, makes a discovery that he himself can hardly believe: Stars disappear from one day to the next, with nothing left of them. The researchers he contacts provide reassuring and logical explanations for every single case. But when Peter determines that the mysterious process is approaching our home system, he becomes more and more anxious. He alone perceives the looming catastrophe. When he believes he has found a way to avert the impending disaster, he choses to pull out all the stops, even if it costs his job, his marriage, his friends, and his life.

hard-sf.com/links/1731041

Helium 3: Fight for the Future
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The star system is perfect. The arrivals have undertaken a long and dangerous journey—an expedition of no return—seeking helium-3, essential for the survival of their species. The discovery of this extraordinary solar system with its four gas giants offers a unique opportunity to harvest the rare isotope.

Then comes a disturbing discovery: They are not alone! Another fleet is here, and just as dependent on helium-3. And the two species are so fundamentally different that communication and compromise appear hopeless. All that remains is a fight to the death—and for the future…

hard-sf.com/links/1691018

The Triton Disaster
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Nick Abrahams holds the official world record for the number of space launches, but he’s bored stiff with his job hosting space tours. Only when his wife leaves him does he try to change his life.

He accepts a tempting offer from a Russian billionaire. In exchange for making a simple repair on Neptune’s moon Triton, he will return to Earth a multi-millionaire, enabling him to achieve his ‘impossible dream’ of buying his own California vineyard.

The fact that Nick must travel alone during the four-year roundtrip doesn’t bother him at all, as he doesn’t particularly like people anyway. Once en route he learns his new boss left out some critical details in his job description—details that could cost him his life, and humankind its existence…

hard-sf.com/links/1086200

The Dark Spring
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When a space probe returns from the dead, you better not expect good news.

In 2014, the ESA spacecraft Rosetta lands a small probe named Philae on 67P, a Jupiter-family comet. The lander goes radio silent two years later. Suddenly, in 2026, scientists receive new transmissions from the comet. Motivated by findings that are initially sensational but soon turn frightening, NASA dispatches a crewed spacecraft to the comet. But as the ship approaches the mysterious celestial body, the connection to the astronauts soon breaks. Now it seems nothing can be done anymore to stop the looming dark danger that threatens Earth...

hard-sf.com/links/1358224

The Death of the Universe
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For many billions of years, humans spread throughout the entire Milky Way. They are able to live all their dreams, but to their great disappointment, no other intelligent species has ever been encountered. Now, humanity itself is on the brink of extinction.

They have only one hope: The ‘Rescue Project’ was designed to feed the black hole in the center of the galaxy until it becomes a quasar, delivering much-needed energy to humankind during its last breaths. But then something happens that no one ever expected—and humanity is forced to look at itself and its existence in an entirely new way.

hard-sf.com/links/835415

The Enceladus Mission (Ice Moon 1)
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In the year 2031, a robot probe detects traces of biological activity on Enceladus, one of Saturn’s moons. This sensational discovery shows that there is indeed evidence of extraterrestrial life. Fifteen years later, a hurriedly built spacecraft sets out on the long journey to the ringed planet and its moon.

The international crew is not just facing a difficult twenty-seven months: if the spacecraft manages to make it to Enceladus without incident it must use a drillship to penetrate the kilometer-thick sheet of ice that entombs the moon. If life does indeed exist on Enceladus, it could only be at the bottom of the salty, ice covered ocean, which formed billions of years ago.

However, shortly after takeoff disaster strikes the mission, and the chances of the crew making it to Enceladus, let alone back home, look grim.

hard-sf.com/links/526999

Ice Moon – The Boxset
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All four bestselling books of the Ice Moon series are now offered as a set, available only in e-book format.

The Enceladus Mission: Is there really life on Saturn's moon Enceladus? ILSE, the International Life Search Expedition, makes its way to the icy world where an underground ocean is suspected to be home to primitive life forms.

The Titan Probe: An old robotic NASA probe mysteriously awakens on the methane moon of Titan. The ILSE crew tries to solve the riddle—and discovers a dangerous secret.

The Io Encounter: Finally bound for Earth, ILSE makes it as far as Jupiter when the crew receives a startling message. The volcanic moon Io may harbor a looming threat that could wipe out Earth as we know it.

Return to Enceladus: The crew gets an offer to go back to Enceladus. Their mission—to recover the body of Dr. Marchenko, left for dead on the original expedition. Not everyone is working toward the same goal.

hard-sf.com/links/780838

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

hard-sf.com/links/610690

The Hole
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A mysterious object threatens to destroy our solar system. The survival of humankind is at risk, but nobody takes the warning of young astrophysicist Maribel Pedreira seriously. At the same time, an exiled crew of outcasts mines for rare minerals on a lone asteroid.

When other scientists finally acknowledge Pedreira’s alarming discovery, it becomes clear that these outcasts are the only ones who may be able to save our world, knowing that The Hole hurtles inexorably toward the sun.

hard-sf.com/links/527017

Mars Nation 1
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NASA finally made it. The very first human has just set foot on the surface of our neighbor planet. This is the start of a long research expedition that sent four scientists into space.

But the four astronauts of the NASA crew are not the only ones with this destination. The privately financed ‘Mars for Everyone’ initiative has also targeted the Red Planet. Twenty men and women have been selected to live there and establish the first extraterrestrial settlement.

Challenges arise even before they reach Mars orbit. The MfE spaceship Santa Maria is damaged along the way. Only the four NASA astronauts can intervene and try to save their lives.

No one anticipates the impending catastrophe that threatens their very existence—not to speak of the daily hurdles that an extended stay on an alien planet sets before them. On Mars, a struggle begins for limited resources, human cooperation, and just plain survival.

hard-sf.com/links/762824

Impact: Titan
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How to avoid killing Earth if you don't even know who sent the killer

250 years ago, humanity nearly destroyed itself in the Great War. Shortly before, a spaceship full of researchers and astronauts had found a new home on Saturn's moon, Titan, and survived by having their descendants genetically adapted to the hostile environment.

The Titanians, as they call themselves, are proud of their cooperative and peaceful society, while unbeknownst to them, humanity is slowly recovering back on Earth. When a 20-mile-wide chunk of rock escapes the asteroid belt and appears to be on a collision course with Earth, the Titanians fear it must look as if they launched the deadly bombardment. Can they prevent the impact and thus avoid an otherwise inevitable war with the Earthlings?

hard-sf.com/links/1433312
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Excerpt: Tachyon – The Weapon



Gliese 163 c

A light gray swirl made its way towards a yellow stripe, which peeked through a dark blue plain. It looked harmless, but only because Mark Decker was looking at it from an altitude of over 200 miles. The swirl was a full-blown tropical storm that had chosen the new research base as its target. Damn it! Why did the weather have to conspire against them now of all times?  

An alarm sounded behind him, its melodic ringing not entirely serious despite the danger. He pushed himself away from the station’s porthole and floated to where the instruments were mounted on a shelf halfway to the cockpit. He skillfully turned his body, kicking against the shelf and holding on, searching for the source of the signal. There was none to be found, because a whole choir was calling for help. Without exception, every instrument connected to the space station via radio warned of the impending danger. The pressure had fallen to unprecedented lows, the air contained too much moisture and too much sulfur dioxide — the temperature had risen above 120 degrees and the wind had stopped. 

That frightened him. The research station was right in the eye of the storm. If it developed as feared, the work of the last few weeks would be for nothing. Above all, Tailin and Roger, who had set up and calibrated the instruments earlier, were in danger. They should have ascended into orbit in the Hopper hours ago.

He floated over to the radio. 

“Roger, this is Albatross-1. The storm really doesn’t look good.” 

“I can tell by the air pressure, Mark.” 

“Then why aren’t you in the Hopper?” 

The Hopper was a methane-powered shuttle that they used to travel between the surface and the space station. 

Roger sighed, “It’s not up to me.” 

He had already expected that. Tailin never could tear herself away from an issue. Some instrument was still not working at full capacity, and she couldn’t simply leave it at that. 

“Tailin, can you hear me? This is your husband speaking.” 

“I don’t want to hear it,” she replied. 

At least she was talking to him. That was a good sign. Sometimes she was so focused on her work that she didn’t communicate with anyone. 

“This is the commander of the Albatross-1, Mark Decker. Board the Hopper immediately. That’s an order.” 

“Yes, sir, commander sir. I just need to attach this last conductor loop.” 

He imagined her fiddling with an open computer to correctly read a measuring device. The new base they had set up was supposed to function autonomously, like all the others they had distributed around the planet. 

“Can we move a little faster? The storm is right on top of you.” 

“It’s coming along as fast as it can. There are a lot of prickly cherry bushes in the way.” 

What? There were obviously no plants growing in the station! 

“What the hell are you doing, Tailin?” 

“I’m moving the conductor loop. I explained that to you. Have you even been listening to me?” 

Conductor loop, now he remembered. They had been talking about a new project that Tailin wanted to use to measure the magnetic field of Gliese 163 more precisely. To do this, she needed wire loops laid out around the autonomous stations. But they hadn’t even made a decision about the project yet. 

“Are you talking about the measuring loops for the magnetic field?” he asked. 

“Yes, exactly. The neutralizers didn’t clear the area around the station very well.” 

She wasn’t kneeling on the floor of the station but crawling around somewhere out in the jungle. And all the while a full-blown storm was approaching. At least under these circumstances the cerants weren’t active; they were small, annoying, predatory insects that pounced on warm-blooded creatures. If the air pressure fell below a certain level, they retreated underground. Clever little parasites. Mark scratched his elbow where Roger had cut one of the beastly insects out of him a few days ago. If it wasn’t treated, they would multiply under the skin until there was nothing left. 

He floated back to the porthole, but left the radio’s microphone activated so that Tailin could hear him. The gray swirl was now almost black.

“Tailin, you have to get out of there. The storm is about to hit you. We haven’t even finalized that project yet!” 

“You said I could start it if I had time to spare,” replied Tailin. “The moment seemed favorable because I don’t have to watch out for cerants due to the low pressure. Well… I didn’t expect the prickly cherries to shed their fruit already, but you can remove the thorns for me later.” 

“If you don’t go to Roger in the Hopper soon, you won’t be around for anyone to pull thorns out of.” 

“I’m going to finish this. You’ve always said yourself that you have to finish what you start.” 

“Tailin, that was about the beer from the synthesizer. It would have gone stale if you’d left it.” 

“It’s still a true saying.” 

“Not when there’s a huge storm on your doorstep!” 

“If you wouldn’t keep distracting me, I’d be done by now, Mark.” 

“You’re going in the Hopper now. That’s an order!” 

Tailin made no response. What was he supposed to do? She was going to kill them both – herself and Roger. He couldn’t let that happen. He was the commander of this mission. If only Claire and Karima had returned! Tailin might listen to them. But they were on their way with the TransVec to Planet d. He wasn’t expecting them back for another two weeks or so. 

“Roger, can you hear me?” he asked. 

“Loud and... well, there’s a bit of static.” 

“Tailin’s ignoring my orders.” 

“Oh boy, she’s too stubborn. Hold on, I’ll go out and fetch her.” 

“No, Roger, on the contrary. I hereby give you permission to take off with the Hopper. You might still make it.” 

“You want me to leave your wife alone out there in the jungle? Are you sure that’s what you want?” 

“No, of course not. But as commander, I’m responsible for all of you. Just because she happens to be my wife, I can’t let her put you in danger along with her!” 

“That’s very honorable, Mark. But I won’t abandon a colleague, even if she’s doing something stupid.” 

Mark was relieved but didn’t want to admit it. Of course he wanted nothing more than for Roger to get Tailin to safety. He was frustrated that his wife was forcing him to make such decisions. This was going to result in a serious conversation, and a warning. 

“Mark? I’m going out now to look for her.” 

“Thanks, Roger.” 

Mark tried again on Tailin’s private frequency. She didn’t answer, nor did she answer on the public one. He heard several loud crashes over Roger’s channel. It was thundering down there. Hopefully Tailin had taken shelter in the station. The computing core was there in a hut about the size of a camping bus, and thankfully it had emergency supplies. 

“Roger, are you there?” 

No answer. He must have left the area where the Hopper served as a radio relay. The spaceship was always parked a little ways from the station so as not to attract the attention of the local wildlife. The instruments were secured even against the giant multifeet, but all it would take was for a largemaw to do its business on a transmitter dish to misalign them. 

“Roger, please get in touch if you can hear me.” 

There was static, then the repeated crackling of electrical discharges. Major storms and thunderstorms were the order of the day on Gliese 163c. The planet orbited close to the inner boundary of the habitable zone around its star, which pumped its considerable atmosphere full of energy. Roger, who had a soft spot for ancient history, had suggested the name Adad, after the Mesopotamian storm god. Mark cracked his knuckles. They had passed the suggestion on to the Ministry of Science on Neomars, but a reply wasn’t expected for another few years. By that time they would probably be on their way back.

“Roger, Tailin, I’m waiting for a response.”

The gray swirl produced blue and white patterns in rapid succession. It was lightning, as Mark could hear from the crackling on the radio channel. Adad never made it easy for them. The electricity in the atmosphere had killed a number of devices with modern electronics. That was why they were now using analog technology, and every research station on the surface had a Faraday cage to keep it safe.

Should he get the second Hopper ready? It was intended for emergencies only, but this certainly looked like it might be one. The question was whether he would help Tailin and Roger at all by putting himself in danger. If the storm hadn’t moved on, he couldn’t land safely.

Mark switched off the microphone.

“Come on, Roger, some sign of life would be nice,” he grumbled to himself and sighed. “You too, Tailin.”

He pushed himself away from the porthole and momentum carried him to the airlock. He could at least prepare the emergency Hopper. He opened the transparent flap inside the airlock that hid the emergency door release, clinging to a strut with his feet and turning the latch 90 degrees. He repeated this with a second flap at knee height. Now he was able to pull open the emergency exit.

“Emergency exit open,” the station reported as programmed.

The second Hopper had exactly five seats, so that the entire crew of the station could get to safety. However, these were no ordinary seats. Rather, Mark saw five circularly distributed oval compartments in front of him, padded all around the inside. He had to get in legs first. Each passenger traveled separately from the others and had their own life support system and controls. If the Hopper was struck by an object on one side, the other passengers would still survive and be able to get to safety.

The light switched on in one of the compartments. The station knew, of course, that there was only one person on board. Mark hesitated. The storm was still raging. It was too early to launch. He left the airlock again.

“Emergency exit open,” the space station complained.

Mark floated to the porthole. The storm was no longer directly over the base, but the lightning had not yet subsided. He activated the microphone.

“Tailin, Roger, this is Mark. Please come in! Tell me you’re all right!”

Mark wiped sweat from his forehead with the back of his hand. Please say something! Hopefully, it was just the static from the storm masking radio traffic. He tapped the microphone again. The speaker responded with hissing and crackling. Damn. Mark hit the inside wall of the station so hard the heel of his hand hurt.

“Emergency exit open.”

“Yes, I know,” he said.

The station didn’t answer. The control system was only programmed to annoy him with its announcement.

“Station, create log entry,” he ordered.

A symbol confirmed that the station was listening to him.

“This is the commander of the exobiology research station orbiting Gliese 163c, Mark Decker. Two crew members are in danger on the surface of the planet. I am using the emergency Hopper to go assist them. Log entry complete.”

Another symbol confirmed that the station had recorded everything. At least it wasn’t giving him any clever advice.

“Emergency exit open.”

Except the obvious. Mark huffed in an attempt to ease the pressure building up inside him. He had to do something. He felt helpless up here. He floated back to the airlock. There, he edged his way into the still-lit compartment, legs first. What he was doing was selfish - if Claire and Karima came back, they would have no way of reaching the surface. No more research. They would have to take the TransVec to the nearest inhabited star, Gliese 167. If Mark failed, they would lose the main Hopper as well as the emergency Hopper. How likely was that? Not likely, if he waited until the storm had passed. But that was not an option.

“Emergency exit open.”

Damn it, don’t rush me. Mark took his bearings in the cramped compartment. Above him, at about head height, was a screen, so close that he had to squint his eyes to see anything. The prolonged period of weightlessness had impaired his eyesight. However, the display was deliberately kept simple. All he had to do was tap on the large life ring symbol to initiate the launch. Then the emergency Hopper would head for the next optimum landing site on the surface.

But that was not Mark’s goal. He tapped on the cogwheel icon, which took him to system configuration. There he switched to manual destination entry. He had the coordinates of the new base in his head. They had needed them often enough during construction. He quickly typed them in.

“Emergency exit open.”

The station was persistent. Mark switched to the flight menu. There was no provision for manual control of the emergency Hopper. But he could select a few parameters for the flight path, such as whether the Hopper should avoid dangerous areas. Mark chose the shortest route. The storm was still raging over the research base last he saw.

“Emergency exit open.”

Mark took a deep breath. Once he pressed the launch button, the emergency launch could no longer be halted. The Hopper would not glide gently away from the orbiting station, but would be slowed by means of powerful thrust, to get out of range of a possible explosion as quickly as possible. The designers had anticipated everything.

“Emergency exit open.”

Okay, okay. Had he thought of everything? The emergency Hopper had food and water on board. Each of the five compartments could turn into a tiny clinic that would treat most injuries. He had his mobile radio in his pocket. The air pressure was above normal. He would need a breathing mask, maybe an acid-proof cloak against the precipitation.

Hm... Mark tapped the cogwheel again. There had to be an inventory list somewhere. There. It was in alphabetical order. There were five breathing masks on board, but the cloaks weren’t labeled as acid-proof. The designers hadn’t anticipated that humans might be planning to land on a planet where it rained sulfuric acid.

“Emergency exit open.”

Fine, then. There would be something down below. If he layered the five available capes, he would certainly be safe for an hour. The acid-proof version was likely stored in the research base.

Something vibrated in his pocket. His radio! He fumbled for it with his right hand, but the compartment was too narrow. Mark pulled himself out and up until he was floating in the airlock again.

“Emergency exit open.”

Bite me. He hadn’t even realized he’d turned on the radio. Maybe it had happened when he got into the emergency Hopper. But who was trying to reach him on his personal frequency? He pressed the listen button.

“Mayday, mayday, this is...” Static. “... Research base ...” Static. “... cut off. Need help.”

It was Tailin’s voice! She had made it into the base.

“Tailin? Mark here. I can hear you! I’m so glad! But what about Roger? I can’t reach him. Are you safe?”

“Mark, oh my God ...” Hiss. “... Hoped to reach Roger... not here. I thought... at the Hopper.”

The connection was terrible, but it was a miracle he could hear Tailin at all. The storm must have affected Adad’s ionosphere too, letting the radio waves through.

“Roger went to find you,” he said. “He left the Hopper. Where are you?”

“...In the station. The storm... slowing down. Has... destroyed... not seen.”

“It’s hard to understand you, Tailin. I’m taking the emergency Hopper and coming down. I’ll be there in thirty minutes. Don’t leave the base. I’ll program the coordinates.”

“... here. Understood. Please let Roger know that...”

Hadn’t she understood? Roger had gone looking for her, and he hadn’t made it back to her.

“I’ll see you in half an hour.”

Mark put the radio in the breast pocket of his uniform, then climbed back into the compartment. The destination was still programmed correctly, so he switched to the main menu and tapped the life ring.
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A fist pinned him down - he was finding it difficult to breathe. Mark used all his strength to lift his chest. The emergency Hopper shot away with such speed that the inertia spread over Mark’s entire body. The Hopper rotated slowly around its longitudinal axis, presumably so that all compartments were equally loaded. The screen showed what the external camera saw; the capsule was approaching the cloud cover.

Mark had just become accustomed to the load when the Hopper turned. Now Mark was flying feet first. A strong vibration in the back signaled that they were entering the atmosphere, the camera image spinning faster. The Hopper continued to rotate so that its hull warmed up evenly. Mark closed his eyes, but he could feel the rotation in his stomach. Was this still normal? He tapped the screen. The rescue device kept to the programmed descent curve, which resembled a parabola. The only difference was that the launch was not from the ground, but from orbit.

When Mark switched back to the camera image, it was dark. But that wasn’t because of the camera. They were obviously in a dense layer of cloud, which parted to reveal the ocean passing by below. Mark imagined he could make out ridges of spray on the waves, but that was impossible. The Hopper stabilized. The camera was now looking steadily downward as he passed a group of islands, slowly drifting towards the continent. The ocean basin, which was thought to be a huge impact crater, was up to 125 miles deep in places. The islands floated on its surface. They had not yet managed to land on one.

The flight was coming to an end, Mark noted. It was getting uncomfortable again. The storm was tugging at the capsule, which was slowing down and offering less resistance. Mark couldn’t intervene, but the controls would bring him down safely. It had been tested under all circumstances. The emergency Hopper had an engine twice as powerful as its standard counterpart.

The capsule tilted. Suddenly it was vertical again. It startled Mark, but the Hopper was merely preparing to land. Swaying, it lowered itself to the ground. The camera showed the blue-green top of the vegetation layer. It was dazzling. Tiny silicon crystals in the leaves of the brine trees reflected unused energy from the sun. Their crowns formed a dense canopy that allowed almost no view of the surface, but at the same time protected them from the acid rain. In order to set up the research base, it had been necessary to burn a large hole in the canopy.

The hole came into view. It was steaming. In the layer below the canopy, energy was mainly generated thermally. There was always tropical humidity here. Even the air was alive, as the planet’s explorers had experienced first-hand. Since then, no one ever traveled below the canopy without a mask.

The Hopper swayed as it sank to the ground on a jet of fire from the engine. The storm tried to sweep it away at the last second, and only eased shortly before landing. Mark instinctively clenched his fists. The engine roared once more, then fell silent. The Hopper hovered as if it had not yet realized that the engine was no longer supporting it; then Adad pulled him into its arms with all its might as they touched down. A jolt hit Mark in the hip.

He immediately yanked the radio out of his breast pocket. Tailin had to be nearby.

“Mark here. I’ve landed. Are you okay?”

No answer. Where was she now? He had asked her to wait at the base! Mark tapped the screen, which now showed an exit symbol. It was crossed out in red. “Equip breathing mask,” it said below. He opened a compartment at stomach level, which was printed with a picture of a mask, and took it out. It seemed too big at first, but then the fabric contracted until it perfectly enveloped his face. He attached the accompanying bottle to his belt. The red cross above the exit symbol disappeared, and he tapped it.

Suddenly, the entire wall in front of him also disappeared. It folded aside with considerable momentum, presumably operated by a strong spring. Mark swayed and almost fell forward, but managed to grasp the edge of what was now effectively a door with his right hand. Beneath him, a ladder dropped from the Hopper. The air was hot and humid, and the areas of his skin not covered by fabric were burning. Yet he was still standing under the shelter of the vehicle. About half a yard in front of him, acidic water rained down from the sky in strings. It was as dark as dusk. He took a deep breath of air. It smelled unpleasant, even though he was wearing his breathing mask. The exhaust fumes from the engine had probably burned away some vegetation. The mask filtered biological components and toxins from the air and added another five percent oxygen. Clearly, it didn’t consider the smell of burning to be toxic.

Mark tapped his wristwatch until he reached the map display. Something was flashing to the left of his location. That must be the research base. He unfolded the additional display to see more. Everything looked very simple on the map; it was fifty yards away at most. The Hopper that Roger and Tailin had come in was about 300 yards away on the other side.

“Tailin, Roger, can you hear me?”

No answer again. Damn! Had one of Adad’s megafauna attacked the base? Mark peered out cautiously. The circular puddles up ahead could be traces of a multifeet that had been filled with rain. He’d have to watch out for holes.

Mark searched the compartments in the wall that had folded away from him. Two cloaks – that should be enough to reach the base. The rain seemed to be coming straight down, as it should. Mark started to step onto the top rung of the ladder, but noticed that a safety harness had automatically fastened around his stomach. He undid it, then pulled the cloak over his head and climbed down the ten steps of the ladder.

He was no longer accustomed to walking on the soft ground, so he was briefly startled as he stepped off the ladder. He checked the direction on his watch and set off.

The rain proved to be his first oversight. It was only falling straight down next to the Hopper. As soon as Mark stepped out of the vessel’s slipstream, the droplets became a plaything of the wind, which slipped into the artificial bald spot in the vegetation like a huge tongue into a large gap between teeth.

Adad had greater gravity than Earth. As a result, the raindrops were smaller - and the storm had a particularly easy time with them. Mark was glad his face was protected by the mask. He felt sorry for his hands, which had to hold onto the cloak that the wind would otherwise carry away. Droplets pattered on his skin, etching away his hair and digging tiny holes. He would have to self-treat at the base.

But he had to reach the base first, and that was where his second oversight came in: a hedge of prickly cherries stood between him and the blinking dot. Mark was almost certain he hadn’t seen it on his last visit down here. It must have sprung up in the past two weeks. Tailin had already ranted on the radio about the aggressive undergrowth. Prickly cherries tasted like a cross between raspberries and cherries. They caused diarrhea in humans, but that hadn’t mattered to them - they rarely got fresh food otherwise. Above all, their branches had thorns, which they shot at anything that came near them. He could have used a flamethrower to create a passage for himself, but that was in the base.

Mark gave the hedge a wide berth. It led down to the beach and turned right where the black sand began. There seemed to be no way through - until Mark discovered a hole. Someone had dug out enough sand to create an apparently stable tunnel. From the direction the tailings had been thrown, he deduced that the trench started inside. He thought of Tailin. If the tunnel was her work and she was now on this side of the hedge, she must have seen the emergency Hopper coming! Then why hadn’t she run towards him?

He knelt in the soft sand, which was no different from sand on Earth - a welcome exception here. It was strange. They travelled many light years to explore something as exotic as possible, were more than granted their wish, and then wanted nothing more than to recognize a piece of Earth.

Mark got down on all fours and crawled into the hole. He was sheltered from the rain for a moment. At the deepest point of the tunnel, the ground changed. Pale roots emerged from the walls. A worm, perhaps as long as his arm, came crawling towards Mark, but then suddenly curled up and played dead. It must have felt some kind of vibration. Otherwise, the cave was surprisingly free of critters. Perhaps the worm had eaten them all. But it had still seemed hungry until it lapsed into pseudo rigor mortis.

On the other end of the tunnel, the rain continued. Here, just behind the hedge, it fell straight down. Something sharp poked Mark’s back. He had probably come too close to the prickly cherries. Standing up, he took a few steps away and checked his position. He needed to head north. According to his map, it was still about fifty yards to the base. The stupid hedge had forced him to take a wide detour.

Just then, he spotted the structure emerging from behind some half-height bushes - or what was left of them. He tried the radio once more, but again received no reply. Perhaps the two were lying exhausted inside the base, sleeping. He hoped so, even if he couldn’t believe it. Another scenario was more likely: Tailin had received a call for help from Roger, followed him and perished from the same danger as her colleague.

The base was not locked. The door was closed, but Mark was able to open it easily. It was dark inside and he had to duck his head to avoid bumping into anything. When he stood up again, the light switched on. The room was empty. There was very little space, about one and a half by three yards, so he saw it immediately.

At the edge, someone had made a bed out of blankets. A bed. A human being. The blankets had been neatly arranged. Probably Tailin, although Roger was also a very tidy person. Mark checked the supplies. There was enough of everything, even the acid-proof cloaks. The medipack was torn. He took out two rolls of bandages, sprayed liquid plaster on his wounds and wrapped a few layers of cloth around them. The liquid plaster worked wonders, completely soothing the pain. His skin only got a little warm.

There was a computer terminal at one end of the room, which he promptly activated. The radio monitor was running, but only showed a vertical line. Mark spoke into his radio as a test. The base’s antenna must be faulty, because the straight line remained. That was why Tailin had called him on her handheld radio. But why wasn’t she answering now? He searched the room thoroughly and came across two dead batteries. Great. Was that the explanation? And what about Roger?

He would have to look for both of them. Mark took one of the acid-proof capes, put a second one in his trouser pocket and left the base again.

Outside it had become brighter, although the sun was already close to the horizon. The storm had passed, and the rain was slowly subsiding. All the more reason for him to hurry; after the storm, and especially at night, life on Adad would return to its usual activity. He fumbled for the taser he always carried in his left uniform pocket. It wouldn’t help against multifeet, but they could be avoided. More treacherous were the sucker leaves, which could imitate almost perfectly the pretty blossom of an orchid.

It didn’t matter. He would not return without Tailin. Mark walked around the base, searching for traces, but the rain had left nothing. At least the acid had one advantage: all the vegetation around the base had melted into a brown mass covering the ground. To the south and east, he had a good view as far as the hedge, which was apparently immune to the acid. At least that was a new insight. From the west, the brine forest cast long shadows, and to the north it stood like a wall.

Mark opted for the west. That was where the original Hopper had landed, and Roger had left from there to search for Tailin. Maybe he could kill two birds with one stone. However, crossing the brine forest did not prove easy. The silicon-reinforced crowns had let hardly any of the acid rain through. It now accumulated up to a hundred yards above him and helped the trees utilize silicon from the earth. It dripped through from time to time, but the new cloak protected Mark. The cloak had pockets on the inside for his hands and several strings to fasten it around his body. Mark thought it probably made him look like a walking trash bag.

His progress was slow because the vegetation was so dense. The plants used every part of the ecosystem. Stalactite roots protruded from the forest canopy and stalagmite seedlings stretched towards them from the ground. They resembled the limestone formations in Terran caves, because they grew towards each other. Where they met, tangles of branches and twigs formed, in which sliders liked to nest - a species that could move up and down vines at lightning speed and could also fly limited distances. It was amusing to watch them flutter through the air with all eight legs until they caught hold of a branch.

“Tailin, Roger, please respond!”

He no longer had much hope that Tailin would answer him after seeing the empty batteries in the base. But what was going on with Roger? He was an experienced explorer and had always done better than Mark himself during training in the jungles of Terra Nova.

No one answered. Mark checked his progress. Strange flowers kept appearing in the bushes to the left and right. He immediately thought of sucker leaves, although the flowers’ shape was unfamiliar. Or perhaps because of that. The sucker leaves had obviously developed a strategy of constantly changing their appearance so that their victims would not start avoiding them. They usually ate ring slugs.

These critters had shiny, golden, snail-like shells and liked to suck nectar from flowers by wrapping themselves around the calyxes. This made it look as if the flowers were wearing beautifully decorated rings. If the ring slugs were attacked, they withdrew into their shells. But the sucker leaves had a solution for this - negative pressure, which drew the soft flesh of the ring slugs out of their pretty casing. Roger had a whole collection of ring slug shells, which he said he would give to his daughter if he ever had one. He probably collected them for himself, but didn’t want to admit it.

“Roger, are you around here somewhere?”

Only at the last second did Mark spot something flying towards him. It was coming straight towards his face. He quickly dropped to the ground. Too late, he thought. But as he lay in the dirt and felt his face, he didn’t find the dreaded sucker leaf that would have relentlessly sucked the flesh from his bones. Realizing he was unharmed, he quickly stood up. A yard in front of him, a slider bent over a sucker leaf, grasping its victim with six of its legs. With the remaining two, it dismembered it and stuffed the pieces into its mouth. Insane. No one had ever seen a slider feeding before.

A clearing appeared amid the heavy foliage as Mark came to the beach. He was safe on the fine sand. He felt like running, but at the same time he was afraid to enter the Hopper. It must be empty; otherwise Tailin or Roger would have answered him by now.

Eventually he reached the spaceship. It looked to be in good condition from the outside. It was upright, as it should be on the ground. What was wrong with the antenna? It was so dark by now that Mark could just make it out, but he couldn’t examine it. The exit at the back was closed, but the ladder was lowered. Mark climbed up and opened the hatch at the top. The airlock was empty. He waited for the pressure to equalize - the pressure in the rocket was slightly lower than outside - and exited the airlock.

He smelled it immediately. Tailin was here - or had been here. The airlock opened into the workshop. Climbing to the next floor, he saw the kitchen was also empty. Tailin’s scent intensified. He climbed the ladder, opened the hatch to the control center - and there he found her.

Tailin was sitting in the command chair, which she had folded back. Her eyes were closed, but she was breathing. He pulled himself through the opening in the floor. At that moment, she startled.

“Roger?” she asked, “Ah, it’s you.”

She sounded almost disappointed.

“Yes, it’s me. I’m so glad I found you.”

“Me too, Mark.” Tailin suddenly burst into tears. “Something awful has happened. Roger’s gone!”

“Hold on, we’ll sort it out together. Roger’s probably fine. We just have to find him.”

Tailin stood up and they hugged each other tightly.

“Why haven’t you been in contact?” he asked her.

She pointed to her radio, which was lying on the back of the armchair, its screen gray.

“That’s what I thought,” Mark said. “But what about the Hopper’s radio?”

“I tried, but I guess the antenna couldn’t hold up to the storm.”

“Damn.”

“Is your radio still working?” asked Tailin.

“Mine? Yes, great. Why?”

“Too bad. I was hoping it was just broken. Then there would be some hope for Roger.”

“What do you mean?”

“Roger doesn’t do stupid things like running out of batteries. He always has a solution, even if it’s building a crank to recharge it. If your radio were broken, I could imagine that his was still working, and he’d be fine.”

Tailin was definitely overthinking, but that was what she did.

“I’m sure he’s fine, Tailin,” he said.

Mark wasn’t actually all that sure, but saying so made him feel better.

“But not for long,” Tailin disagreed. She had a talent for imagining the darkest version of reality. “The sun is about to set. You know the chances of survival at night. He must be out there all alone.”

“We’ll look for him together. First, we need to arm ourselves properly, then we’ll head out. Together we can search the area systematically. You’ll see, we’ll find him.”

“Honestly, you’re scaring me, Mark. If we need heavy weapons and have to search every square inch for Roger, he can’t be doing well at all.”

Instead of answering, he climbed two floors down to the workshop, where the weapons locker was located, and opened it. One of the long-barreled weapons was missing. At least Roger was armed. Reassuring - and worrying at the same time. Two laser carbines remained, and two automatic weapons. The lasers fired quietly and with little recoil – perfect for defending a ship or a base with its own power source. But they would be no good for searching for Roger, because the heavy battery pack they required would keep getting caught in the undergrowth. Mark had already dealt with this unpleasant experience.

He took one of the automatic weapons out of the cupboard, along with four magazines. Four times thirty rounds, enough to knock a multifeet off its eighteen thick legs. Some of the local wildlife that ranged beyond the brine forests had developed heavy armor because of the acid rain. Unfortunately, this included the multifeet, which were vaguely reminiscent of earthly elephants.

Tailin stood behind him and breathed down his neck. His hair stood on end. It was a completely inappropriate moment, but even after three years, she was still incredibly attractive to him.

“Do you want a gun?” he asked.

Tailin didn’t like guns. She didn’t like it when he killed and dissected animals either, but that was his job.

“Give me whatever you have,” she replied.

That was unexpected. He pressed the second automatic weapon into her hand. The barrel was a little oily, so he wiped his hand on his trousers and earned a reproachful look. As if a little oil matters right now! Mark took four more magazines from a side compartment and handed them to Tailin. She inserted one into the gun and checked the safety. Before the voyage to Gliese 163, they had been trained on all available weapons.

“Are we ready?” he asked.

“I’m ready.”

“Do you have an acid-proof cloak, just in case?”

Tailin nodded and pointed to the bulging pocket of her uniform jacket. The camouflage patterned military uniforms had proven surprisingly practical for surface operations. They provided good protection from the aggressive flora when you weren’t trying to crawl through a hedge of prickly cherry. There was no helping the constant sweating, though.

As they entered the airlock, Mark checked his radio. There was no activity on the usual bands. Tailin also switched on her radio. She had obviously loaded it with fresh batteries.

“We stay together at all costs,” Mark said. “No splitting up, okay?”

He put on his breathing mask.

“No splitting up,” Tailin confirmed.

Then she slipped her mask over her face. Mark opened the outer door and was greeted by a beautiful sunset. The dark blue at the zenith gradually faded into orange and red tones towards the horizon, where a ruby sun gleamed.

“It almost looks like Earth today,” he said.

Normally, the daytime sky was purple and the sunset brownish.

“That’s because of the heavy acid rain,” Tailin explained, her voice muffled by the mask. “It must have washed out the sulfur dioxide. It has a center of absorption in the green range, so it distorts the visual impression. It’s not quite the Earth’s sky either – the blue is less saturated.”

Tailin was serious as usual. Mark made no further comment as he climbed down the ladder. The sky was probably not as blue because there was less oxygen in the atmosphere. In half an hour it would be pitch black. They were in the tropics, so twilight didn’t last very long.

The ground around the Hopper was still wet, and the acid-eaten vegetation had collapsed even more. Mark could no longer distinguish stems from leaves.

“I found a small tunnel leading under a hedge of prickly cherry,” he stated.

“I dug that,” replied Tailin.

“Good, then we should look north,” he said. “I came from the south, to the west is the sea, and to the east the prickly cherries are blocking the way.”

“And if Roger came through my tunnel?”

“Then I would have run into him. The emergency Hopper is parked on the other side of the hedge.”

“But why would he run into the brine forest to the north?” asked Tailin. “There’s nothing there.”

“Because of the acid rain? The trees provide pretty good protection. He must have suspected you were there - Roger had no way of knowing whether you had a protective cloak. I don’t have any other explanation.”

“Agreed. Off to the north.”
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The shadows of the brine trees merged with the night. It was getting so dark that Mark had to switch on his flashlight. Its beam was unpleasantly blinding and at the same time made them an attractive target for the local life. But without the light, they would inevitably step into one of the traps set by the flora and fauna.

They walked one behind the other, Tailin securing their rear. As soon as he could no longer hear her breathing, he halted. They called for Roger again and again. It was so dark that he could be lying three yards from the path without them noticing him. Their calls, on the other hand, certainly didn’t go unnoticed in this forest, nor did the cracking of the branches when they broke through the undergrowth.

Suddenly there was a hard smack on his shoulder that made him jump.

“Some animal made itself at home on you,” Tailin explained.

He stopped and felt his shoulder. His fingers encountered sticky remains, along with something silky and soft. A zeppelin! Made of an incredibly light material reminiscent of silk, they filled their bodies with air and floated by using chemical reactions to heat the air. They obtained the necessary sulfuric acid while still in the larval stage in the crowns of the brine trees. After pupating, they performed their mating dance far above in the canopy, then drifted gently to the ground to lay their eggs. After hatching, the larvae climbed back up the trees.

It was only two months ago that Mark had finally been able to verify this lifecycle. He dropped the thin shell and wiped a few splashes from his neck. It was a good thing that Tailin had killed the zeppelin. It liked to lay its eggs in the skin of animals of the same temperature, which would spread the larvae throughout the forest. Mark would hate to become a host.

“That was a zeppelin,” he said.

“Ah, I didn’t know they were in season again.”

That was true. Zeppelin season normally ended before hurricane season, since gentle hovering was not an option in strong winds. This zeppelin must have been a late developer.

A slight hissing sound came from the jungle, causing Mark to halt. Another hiss, and a third. They all sounded slightly different. So, three of them, at least.

“Did you hear that?” he asked quietly, drawing his gun and releasing the safety.

“Uh-huh.”

From behind, he heard the click of Tailin’s safety lever. They positioned themselves back-to-back without exchanging a word. The hissing spoke a clear language: a pack of lion’s-teeth was on the hunt. They had given the species that name because they looked like very large dandelions when at rest. During the day, they extended their jagged, blue-green leaves into the air, usually at the edge of brine forests, and soaked up energy from the sunlight. At night, they habitually supplemented their diet with animal life. The hissing sound was produced by rubbing their leaves together.

Mark had developed a theory about this: At the edges of the brine forests, the acid rain must have washed all the minerals out of the soil, so that plants growing there had at some point learned to use their roots as legs. In general, the flora on Adad was unusually mobile, which indicated a high level of geological activity. This was probably also due to the planet’s proximity to its star, the enormous gravity of which must be rolling through its surface.

Another hissing sound, but this time it came from the other side. Now there were two possibilities: The lion’s-teeth had decided against attacking and had passed them by, likely in favor of an easier victim. Lion’s-teeth also liked to feast on carrion. But they might also have encircled them. That would fit in with their hunting strategy. The next hissing should come from the original direction. Individuals probably used the sounds to signal to each other that they had reached their position.

Mark listened intently. There it was. It was clearly coming from the same direction as last time. The lion’s-teeth had passed them; perhaps two opponents were too many for them. Life on Adad was not only unusually mobile, but also defensive.

“They’re gone,” he said. “Lucky for us.”

“We have to go after them,” Tailin said.

“Are you insane? We’re lucky they spared us.”

“Because they sensed an easier meal.”

“Yes, so what? All the better for us.”

“Mark, we’re looking for someone, remember? What if Roger is about to be their preferred meal?”

Mark thought about it. Then why hadn’t Roger reported back? They didn’t yet know whether the lion’s-teeth could follow tracks. If so, they might indeed be after Roger. Tailin was right. They had to play it safe, even if it meant putting themselves in danger and perhaps only saving the life of a flammingo in the end. It might even reward them by living up to its name in fright and bursting into flames. That was how the animal – a two-legged creature about the size of a fox – normally released its seeds. It could also use the behavior to defend itself against attackers. Mark had even observed a single specimen separating itself from its group and sacrificing itself to a pack of pursuers.

They made their way through the bushes to the left. Unfortunately, the undergrowth was even denser here. Mark kept getting smacked in the face. Most of the blows landed on his mask, but one caught him on the neck, causing him to feel around. A branch of thorns had left several spikes, still twisting to penetrate his skin. His research had revealed that only specimens of the soft thorny-branch grew in the vicinity of the new base. Human skin was too tough for its thorns, so Mark wasn’t worried. Well, not much. Hopefully they hadn’t passed into the territory of the hard thorny-branches by now.

The hissing came closer, then moved away again.

“We’re on the right track,” Tailin said.

She was in front of him. He hadn’t even noticed her taking the lead. Tailin seemed to be in more of a hurry by the minute, but the hissing noises were still getting further away.

“I think they think we’re chasing them,” Mark said.

He stopped because he was completely out of breath, but Tailin paid no attention to him and rushed on ahead.

“Tailin, wait! No solo runs, you promised.”

She stopped abruptly. Her flashlight showed that she had turned around and was waving angrily at him.

“You’re too slow!”

A hiss, so far away that Mark couldn’t even tell which direction it was coming from.

“They’re gone,” he said. “They must have been scared of us.”

“Maybe word got around about the massacre you committed on them,” Tailin teased.

Massacre, sure. He had caught one in a steel trap so that he could examine it. Somehow it had summoned its pack, which in turn had attacked the base. Mark had quickly put an end to that with the laser carbine. A direct connection to its power source meant that the weapon could fire at full power and at any speed. Out here in the dark, they would have had a harder time defending themselves.

Luckily the bastards didn’t know that. Their intelligence was limited and seemed to derive mainly from the group. The dissection hadn’t revealed anything that he could interpret as a nerve center. There wasn’t even a large node where all the signal pathways met. The network was completely chaotic, but very efficient. The organism he had studied had solved the complex “traveling salesman problem” without ever having heard of graph theory. Evolution was a master of its trade.

“If that’s really true, I wonder how they recognized me,” Mark said.

“By smell,” said Tailin. “Don’t be mad, but with the amount of sweat we can’t help putting out down here, we’re guaranteed to leave a real pheromone trail.”

He hadn’t found an olfactory center, but Tailin was probably right. Plants, on Adad just as on Earth, were dependent on substances that occurred in human sweat, among other things. Being able to detect differences in the concentration of these compounds would give them an evolutionary advantage.

“If only we had that good a nose,” said Mark. “We would have found Roger by now.”

They started marching north again. Roger couldn’t have gone very far on foot. The search area was still huge, but limited.

“Can’t we use one of the drones?” asked Tailin.

“Maybe tomorrow. In the dark, they’d have no chance of avoiding the weavers’ nets.”

The crowns of the brine trees were so dense that drones had to fly underneath them to spot anything on the ground. Below, however, the nets were lurking for a worthwhile catch. They looked like giant spider webs. Their threads were slightly thicker than the web threads of terrestrial spiders, adapted to the higher gravity. But there were no spiders in them! Mark had calculated from the thickness of the threads and the size of the webs that the weavers must be about four by eight inches. They had searched everywhere for them, not looking only for eight-legged creatures, of course, but considering every possible body shape.

They had no success. He had then lurked for weeks until he saw something caught in a web, expecting that then the spider would have to come out! But he was wrong. The web simply wrapped itself around the prey and began to digest it. The web itself was the organism. After the victim was digested, the net dissolved. It consisted of very thin threadworms that retreated into the earth, where they presumably sired their offspring. However, Mark had not yet been able to verify this.

Of course, the weavers’ nets could not digest a drone. But getting them out of the sticky material was difficult enough, as Mark knew from experience. At some point, the threadworms died if their prey was not edible, but it took a week for that to happen.

“Look!” Tailin exclaimed under her breath.

Her spotlight swept over a clearing. It must be twenty yards wide. Mark shone his light upwards. They were still under the crowns of the brine trees. He stepped into the clearing, noticing it had not been created naturally. Something had trampled down all the vegetation here.

“It could only have been multifeet,” he said.

Mark instinctively ducked as a face suddenly stared out at him. It was a flower of the gawp bush, which got its name from its resemblance to a human face. But not just any face - a shrunken head. The shape didn’t seem to have a specific function. The openings that suggested a mouth and nose were used by water-bearers to collect nectar by sticking their long legs into them. There was also a pseudo gawp bush that exploited this behavior to prey on water-bearers. The water-bearers in turn used this to reproduce, because the “legs” were actually sexual organs containing their eggs. These developed into larvae inside the pseudo gawp bush.

Mark picked up the flower and held it out to Tailin.

“They even flattened these,” he said.

Gawp bushes had extremely elastic branches that extended upwards despite the high gravity. You had to press them down with a minimum of 1600 pounds to crush them. Mark had investigated this because the toughness of the material might have industrial applications. His employers would be pleased by any findings that promised economic benefits.

“Oh no!” Tailin exclaimed.

Mark shone his flashlight on the brine tree trunk she stood next to as she felt over its bark. Glittering streaks coming from finger-thick holes revealed what must have happened here. It was the tree’s siliceous resin, which flowed from its wounds and sealed them at the same time. Tailin ran to the next tree.

“Here too!” she shouted, “and here!”

“Roger must have used the gun to fight off the multifeet,” said Mark.

“But why? They’re herbivores,” said Tailin.

She was right. That couldn’t be the whole story. Pointing the flashlight at the ground, he studied the clearing. He spotted some shredded leaves with saw teeth. They must be from a lion’s-teeth. Another one. He searched further and found a second specimen. Roger hadn’t been fighting the multifeet, but a group of lion’s-teeth. Perhaps he had injured one of the multifeet and turned them all against him. They were very social creatures that determinedly defended their own kind.

They both inspected the clearing. It was Tailin who found the missing weapon. It was still in working order, but the magazine was gone. Mark tracked down three empty magazines among the plant debris scattered around the clearing. Roger hadn’t made it easy for his attackers. But what had happened to him? They certainly didn’t find his body, not even the skeleton that the lion’s-teeth would have left behind if they emerged victorious.

Roger must have put the lion’s-teeth to flight. Or the multifeet had scared them off. Where was their friend?

“Maybe he rode off on a multifeet,” said Mark.

“Typical – Roger’s disappeared and you’re joking,” said Tailin. “He’ll be somewhere in the surrounding woods. Possibly badly injured.”

“If he’s lying motionless in the undergrowth, we won’t spot him in the dark. We’ll have to call off the search for today.”

He could set a drone on Roger’s scent. The sensors on the new models were very sensitive. Only recently he had tracked a group of skeleton foxes that way.

“You’ll have to go back without me,” Tailin said firmly. “He set out because of me. I have to find him.”

She had a guilty conscience. Mark could understand that. He should have forbidden Roger to follow his wife, but instead, he had been grateful to him. This was what he got for it now.

“It will be more efficient to sleep first and then search with the drone. One of us will keel over at some point.”

“Probably you,” said Tailin. “You’re not as fit as you used to be.”

“I’ve been sitting in the Albatross for two weeks straight because you wanted to find yourself,” he said. “So, have you found anything?”

That came out more bitter than intended. He could barely make out her face in the darkness. The fact that she couldn’t find the right answer spoke for itself. But wasn’t it true? She had shipped him off into space because a certain routine had crept in after three years of dating. As if it were any different for other couples! But we’re not other couples, she would have replied.

“Okay, you’re right. We’re not quite ourselves right now,” said Tailin. “We should go back to the Hopper.”

“I suggest the base,” said Mark. “That’s where our drones are stored. I could program one for Roger’s scent. Do we have any samples from him?”

“There should be something in the laundry box. It wasn’t easy to do laundry at the base.”

August 3, 2802, Earth's moon

The earth wore a ring. Yini blinked, since she could only see it when she squinted. The lights of the ring came from countless sources. They were the windows in the residential towers of the Ring City, the illuminated cabins of the elevators that traveled between the various neighborhoods, the glowing engines of rockets arriving in the Ring from Earth or the solar system, or the play of colors on billboards advertising a better life in Inner Earth or travel to the North American Wildlife Refuge.

Perhaps her parents were looking out of such a window at that very moment. The Sky Ring was visible from the Moon as the Earth rose only once every few years, when the Ring, Moon and Earth happened to be at exactly the right angle. On a Ring Day like this, relatives living apart traditionally waved to each other, though they were all aware that they were still about 240,000 miles apart.

Kang tapped her. “Had enough?” he asked.

Sometimes he seemed like a little child to her. But she wasn’t his mother, she was his twin sister.

“No, I haven’t. I’ve only just started,” Yini replied.

She took her rucksack off her shoulders and set it down on the pavement, which was as hard as concrete here. She had chosen a cul-de-sac where there were hardly any vehicles on the road, apart from the refuse collection vehicles that used it to access Bigtrash – the largest garbage dump in the solar system, supposedly visible to the naked eye from the surface of Earth during a full moon.

Today was a public holiday, so she didn’t expect any disruptions. Yini unzipped her backpack and the front section folded down. She took a tripod out of the right-side pocket and set it up.

“Can you set it up horizontally, please?” she asked.

“If I have to,” said Kang.

“Please. May I remind you that this trip was your present for my birthday?”

“I’m doing it.”

Kang bent down and fiddled with the clamps on the tripod legs. Meanwhile, Yini took the telescope out of her rucksack. It was the cheapest Newton you could get on the moon. It had 76 millimeters of objective aperture with a focal length of 70 millimeters, which gave a decent light yield, at least for the price.

“May I?” she asked.

“You may.”

She placed the telescope on the tripod so that Kang could tighten the fastening screw. Then she pressed the power button. The telescope moved once in a circle, as far as it could go, then from the horizon to the zenith. If she wanted to use it to observe stars, she used a tracker app installed in her spacesuit. But the Earth was much easier to find than any star.

Yini stood next to the eyepiece and pointed the telescope at her home planet, which wasn’t her home at all.

“How are you going to see through it?” asked Kang, pointing to her helmet.

Yini triumphantly took an eyepiece adapter out of her trouser pocket - basically a small digital camera that could be screwed directly onto the eyepiece. Using the keypad on her forearm, she configured the suit to display the transmitted images on the inside of her helmet. This meant she didn’t even have to bend down to look through the eyepiece.

The image was impressive. She first sighted a huge expanse of blue water. When she turned the telescope slightly to the left, a land mass came into view, which she recognized as Europe. It was mostly brown, with green areas only visible on the southern and northern edges. The telescope turned the image upside down. North was down and south was up. Europe was slowly growing again from bottom to top. She continued to pan north. There, the first ice-covered areas! Since the last inhabitants had officially left the planet, it had slowly cooled down again. That didn’t mean that no one lived there anymore. Her parents had...

“Can I have a go?” asked Kang.

“Want me to set it for you?” she offered.

“I’ll do it.”

He tapped his wrist as if he were tickling himself. Yini approved the connection request to the telescope. The telescope swiveled upwards. Then it moved slowly to the right, passed through to the bottom and raised its head again. It stopped at the highest point and moved backwards. Suddenly, music came out of her headphones and the telescope started moving to it. It was... dancing.

“Jeez, Kang!” shouted Yini.

Her brother really was full of nonsense. She cut the connection, and the telescope was still again.

“Hey, weren’t you listening?” asked Kang.

“Listening? You’ve got nothing but nonsense in your head.”

“That was ‘Happy birthday to you’, didn’t you recognize it? The telescope wanted to congratulate you. I wanted to wish you a happy birthday!”

Oh. Her cheeks grew warm. She turned to Kang and hugged him. Their transparent helmets bumped against each other.

“Sorry,” she said, “I’m sorry. That was a very original idea. Happy birthday to you, too.”

“Zahir gave me the idea,” said her brother.

“It was definitely a surprise,” replied Yini. “Want to take a look at space together?”

She released the connection to the telescope. First she pointed it at the Sky Ring. The huge structure looked much more impressive when magnified. It had housed almost all of humanity for a while now.

“Are Mother and Father watching us right now?” asked Kang.

Yini looked at her watch. “Not likely. They’re still at work. On the Ring, Ring Day is not a holiday.”

“Weird,” said Kang.

He was right about that. The lunar colony must have introduced the holiday on its own.

“What about Mars?” asked Kang.

“We’d have to be able to see through the moon for that.”

“And Neomars?”

“Saturn is currently being outshone by the Earth, so we have no chance.”

“Then I want to head back now,” said Kang.

Yini nodded and yawned. She increased the oxygen content in the air she breathed, which usually woke her up again. She took off the eyepiece adapter, loosened the locking screws and removed the telescope from the tripod to put it back in her backpack. Kang took care of the tripod without her having to say anything. Apparently, he had grown up a bit at some point.

“Ulita here,” a voice suddenly sounded in her helmet. “I hate to disturb you on your day off.”

She knew if her boss started off like that, something unpleasant would follow.

“What is it?” asked Yini.

“I’ve received a transmission to be given to our best eavesdropper. And I thought of you.”

Ulita usually thought of herself first, so it must be a strenuous task. It would certainly keep Yini busy for a week, not to mention the research program on Kepler...

“Someone else will take over the research program while you’re occupied,” said Ulita. “I’ll expect you in half an hour.”

The connection dropped. Ulita hadn’t even waited for her confirmation.

“Did you hear that?” asked Yini.

“It’s your own fault,” said Kang. “Why are you so good? Why don’t you be like me?”

“I only enjoy things I’m good at.”

“Except for singing.”

“What? I hit the notes pretty well, according to the choirmaster!”

Yini hoisted her rucksack onto her shoulders. They had about twenty minutes of walking ahead of them. They had walked until the station disappeared below the horizon - and that was only about a mile on the moon.

“Are we going swimming today?” asked Kang.

Yini tried to exercise every day to compensate for the low lunar gravity.

“I don’t know yet. If the new job allows it, I’d love to.”

On the horizon, a crab with a hundred eyes crawled towards them. At least, that was how the Great Archive looked, with its huge, impact-resistant roof - the crab’s shell - which extended down to the ground in several places - the feet. This area of the Moon was so uniform that Yini never knew exactly whether she was heading towards the horizon, or the horizon was heading towards her.

Kang and Yini moved ahead in the typical fashion for the moon. Their bodies leaning far forward, they pushed themselves firmly off the ground with their feet and leapt forward in long strides. It wasn’t particularly strenuous, but it took a lot of concentration.

“We should have taken a vehicle,” said Kang.

“That might have kicked up dust,” replied Yini.

A short time later, Kang’s wish was granted. A vehicle came towards them, a simple electric buggy that drove autonomously. It stopped right in front of them.

“That must be from your boss,” said Kang.

“Probably.” Yini climbed onto the narrow but comfortable seat.

Her brother made no move to take the second seat.

“I’ll stay outside for a while,” he said.

“Suit yourself.”

At the same moment, the buggy drove off as if it had been listening to them. Yini briefly considered that there might be a consciousness hiding inside, but if so, the buggy would have been marked accordingly. Because of the different rights that people and things had, a conscious machine had to be clearly recognizable.

This one was ordinary. It drove cross-country, so Yini had to hold on tight. When the shadow of the giant crab finally engulfed her and the buggy, she was glad to reach her destination.

May 5, 2799, Gliese 411

A bridge of fire spanned the void between the sun and its first planet. A jet-black stamp was imprinted on the heat-tanned skin of the celestial body. It was the shadow of its only moon, which moved as if in slow motion across a planet larger than Earth. The edges of the stamp glowed blue. Simultaneous sunrises and sunsets colored them, revealing that the thin atmosphere consisted mainly of carbon dioxide.

So this is Gliese 411. Monte had never been here before, even though the system was only eight light years away from Earth. He slowed the Curious down until the ship reached a stable orbit around the red dwarf, and searched the system at all wavelengths. There was nothing here. The only terrestrial planet orbited far too close to its central star to be colonized at an affordable cost, and the gas giants further out didn’t offer any economically viable resources. Not even tourists were interested in the system - it was too boring. That was exactly why he had never been here.

But was it necessary to forgo at least setting up an automatic research station? The extra eyes and ears would have made his current task much easier… Somewhere in this system there must be a wreck floating like a needle in a haystack, but there were no witnesses who could have observed the arrival and subsequent destruction of the ship. Was there indeed a needle floating in this haystack? Monte speeded up the system clock. After waking up, he always found it difficult to focus his thoughts. A more rapid pulse was exhausting in the long run, but it helped at least as much as two cups of coffee when he was in his Biobag.

Slowly, slowly. Time didn’t really matter. It took three years for the wreck’s distress signal to be picked up by a transport ship. Gliese 411 was far from any major routes. However, the transporter was not just any ship, but the flagship of Neomars, and for that reason alone it was equipped with an energy-hungry tachyon transmitter. Since the signal had an Earth identification, the captain had forwarded it to Earth via T-Field according to protocol.

Why had Admiral Gaudlitz entrusted him, of all people, with the investigation? He was not part of the navy’s secret service, and usually searched for runaway teenagers or expensively insured wrecks. That was the next question. Monte had been pondering it ever since the head of the Earth Fleet refused to answer it in a very strange way: “You’ll see, Monte, I’m sure you’ll see.”

Great. The first thing he wanted to do was get thoroughly drunk. Intoxication was the best way to start an investigation like this. He had tested that often enough. But to do that he would have to get his Biobag out of the stasis cell. Without his biological body, intoxication was pointless. The simulations that today’s youth were so keen on didn’t work for him, or at least that was what he believed. Only the original could convey how alcohol burned in the throat.

But it was too early for that as long as he had not found the wreck. The Biobag was sensitive enough that he could only accelerate at a maximum of 10 g in it. The central star of Gliese 411 was a red dwarf, and the system was therefore comparatively tiny. But three astronomical units to the outermost gas giant was still 280 million miles. Monte didn’t feel like spending the next few months in this barren system.

Oh well. The Curious had apparently calculated that he was most likely to find the wreck in the orbit of the rocky planet. There could only be one reason for that: The wrecked ship must have had a passenger on board who at least attempted to reach safety on the planet. Monte would see whether they succeeded as soon as he tracked down the wreck. It was time to get to work.

Or a rush first? He checked the status of the Biobag. His body was lying naked in the stasis cell, eyes closed, arms and legs extended like Leonardo’s Vitruvian Man. There were cables in every orifice. He felt a little sorry for his Biobag. The thawing process had not yet begun. The Curious probably assumed he wouldn’t need it. Or wanted to prevent him from getting drunk. The on-board AI had developed a certain protective instinct in recent years, which he hadn’t yet been able to get rid of.

It knew him pretty well. Monte was annoyed by its paternalism, but it wasn’t bad enough to make him think about a reset.

“You actually have,” it informed him silently.

“I have not,” he contradicted it.

“Yes, you did, just now.”

“I developed the idea that I hadn’t thought about it.”

“But you did think about it.”

“You know what? Screw you. You’d better look for that stupid wreck. Gaudlitz is expecting my report as soon as possible.”

That was true, but it wasn’t the whole truth. He wanted to get out of here. The admiral had promised him he could retire after this mission. Not even three hundred years old! Since humanity had stopped reproducing, there were hardly any retirees. If a Biobag no longer worked, it was simply replaced. Monte would be the first pensioner of the 29th century.
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Monte accelerated the ship away from the planet. Despite its biblical age of eleven billion years, the planet still had a magnetic field that could interfere with the ship’s sensors, and Monte needed every extra percentage of sensitivity. After almost ten years, the sought-after ship was guaranteed to be no warmer than its surroundings. Especially in the asteroid belt that lay between the first gas giant and the rocky planet, it would be perfectly camouflaged - one of millions of fragments that had been tumbling through space for ages.

He still didn’t quite understand why the Curious hadn’t woken him up when they crossed the belt. It was not particularly dense, but if danger existed anywhere in this system, it was there. Danger, of course, was relative. No current spaceship AI would allow a collision under these circumstances. Monte had investigated over a hundred wrecks, mostly on behalf of insurance companies, sometimes at the request of the fleet. The cause had always been either human error or deliberate action.

“I have something,” the Curious reported.

That was quick. Wonderful! After the Admiral’s mysterious orders, he had imagined it would be much more difficult.

“Where?” he asked.

The artificial intelligence slid a spatial representation of a section of the asteroid belt in front of his mind’s eye. He had to force himself to accept the image. After a long sleep, such overrides of consciousness always took some getting used to. But he trusted the Curious’s AI. It had never let him down and, above all, had never stolen from him, which sometimes happened.

Monte concentrated on the center of the image. There was nothing there.

“What should I be seeing?” he asked.

“Nothing,” replied the AI.

“Ah, I can’t see anything.”

“Very good.”

“Can you please explain that to me? I’m just a limited human consciousness.”

“Thank you for the implicit compliment,” said the AI. “I calculated this point in the void from the orbital changes of some asteroids in the belt.”

“How do you know their orbits have changed? You’ve never been here before.”

“These asteroids are moving in unstable orbits that will lead them to collide with the gas giant fairly soon. The force that put them into these orbits must have acted on them relatively recently.”

“Like when our wreck flew into the system?”

“Correct, Claudio.”

The AI always used his first name. He had asked it several times to call him by his nickname – Monte, short for Pedramonte – but it refused.

“But it’s not there anymore,” said Monte.

“No, there’s nothing there. Almost nothing, anyway,” said the AI.

“Now, don’t be so mysterious.”

“The mass that caused the disturbance is still there. When we get closer, we will probably find WZ mass. The ship must have ejected it from its tank.”

WZ mass had about the density of a white dwarf. When compressed in this way, fuel could be transported much more efficiently.

“But why? Why would they want to get rid of fuel? Did they have a leak?”

“Distraction. I suspect it was to create a false trail.”

“Ah, then they were being followed.”

“That’s what it looks like, Claudio.”

“That means we’re right back where we started.”

“No, we have learned something about the situation of the ship we are looking for. You are the human here. What do you deduce from this?”

Monte pretended to think. He hated it when the AI talked to him like a small child. Maybe he should consider a reset after all.

“Set a course for the rocky planet,” he ordered.

“Setting course for Gliese 411 b,” replied the AI.

This system really was the furthest corner of humanity’s backyard. Apparently, the planet didn’t even have a proper name. And for this, Monte had been tossed more than two decades into the future. How he hated it! Having to reintegrate into everyday life after such a long time was no fun. His acquaintances would have forgotten him, his favorite pubs would have closed. The admiral would have to pay for that.

“Will you wake me up when we’re in orbit, please?” he asked.
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Earth Moon, Great Archive

Chronoscribe Tsai Yini monitors the tachyon communication system, which transmits data faster than the speed of light. When classified results from an astrobiologist’s research are leaked to her, she cannot believe what she reads. The report reveals that intelligent life forms exist on a tropical planet in the Gliese system.

Their civilization is still in its infancy but revolves around an artifact of unknown origin that seems to influence their body chemistry. But there’s more: the astrobiologist who uncovered this artifact has undergone a baffling evolution of his own, and he’s now en route to Earth!

Yini suspects he carries a danger far greater than anyone could imagine. To stop him, she must make unimaginable decisions that could determine not only her fate but the future of the universe.
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