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Author’s note:

Readers will quickly realize that I use both metric and imperial measurement systems in this story. It seemed easier to use metric when talking about weight/mass (tonnes vs tons) with regards to spaceships because SpaceX’s rockets use metric for payload and fuel calculations. Converting them to imperial measurements could have resulted in errors and I wanted this story to be as realistic as possible from that point of view. I also used kilometers instead of miles when taling about the Bifrost catapault because that’s how Marshall Savage described them in his book. But when distances are involved with characters such as when one character sees someone or something at a distance, or is talking about distances, they are measured in feet, yards or miles because the main characters are American and it’s assumed that the US has not switched to the metric system by 2029. And therefore the characters themselves would be thinking and talking in those terms.
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October 2024

-Worldwide economic Depression hits bottom.

-SpaceX launches 10 unmanned payloads to Mars to land at various sites to search for underground frozen water and an unmanned cargo starship to test its ability to land safely.

-Chase Konrad sets up Aquarius-S company to begin designing and constructing the Ocean Thermal Energy Conversion complex off the east coast of Tanzania.

April 2025

-Starship test vehicle crashes on Mars. SpaceX announces a plan to try again during the next Earth-to-Mars launch window in December of 2026.

November 2025

-Chase Konrad sets up Bifrost-S company to begin designing and constructing surface-to-orbit magnetic catapult under the Serengeti Plain emerging at the top of Mt. Kilimanjaro.

December 2026

-SpaceX launches another starship test vehicle to Mars. This one lands successfully. The mice carried onboard are weak by the time the ship lands. Two of the ten mice die shortly after landing. The company announces plans to send two starships to Mars in February 2029. One starship will carry four passengers, and the other craft will carry cargo to enable the astronauts to stay for up to two years until the next Mars-to-Earth launch window opens. The two starships will travel tethered to generate Martian equivalent simulated gravity by rotating around a central point.

-Chase Konrad has Bifrost-S begin a secret project named Daedalus to develop a faster propulsion breakthrough.

July 2028

-Bifrost-S completes the first successful test launch of a payload into orbit via the Kilimanjaro catapult. It begins offering launch services to commercial customers in competition with reusable rocket launch services companies like SpaceX.

January 2029

-Bifrost-S launches a proof-of-concept Daedalus prototype into orbit. Prototype makes a successful circumnavigation of the moon using solar cell arrays. The company offers to lease a full-scale version to SpaceX, along with the manned spacecraft component, that will cut the travel time to Mars from 180 days to 21-28 days. SpaceX demands to see a manned circumnavigation of Mars demonstration first before signing any contracts. 

February 2029

-SpaceX launches two starships to Mars.

-Thirteen days later, tether breaks. Starships Alpha and Beta continue independently.
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MAY 21ST, 2028

“Thank you for agreeing to this interview, Mister Konrad.” The interviewer, an attractive woman and rising star in the alternative media gave him a smile that might have been sincere. “You’ve become quite the person of interest for millions of people worldwide. Many are calling you the new—“. She stopped when she saw him hold his hand up. 

“I know who you’re referring to, and I find that claim to be an exaggeration. Elon Musk and I are competing in only one area of technology, which is space launch services, but his other business and technology ventures put him in a class by himself.”

“But it’s precisely that space launch services area that has captured your fans' imagination. SpaceX certainly revolutionized space launch services with their reusable rockets, but your company, Bifrost-S, has taken an entirely new approach. How did you come up with the idea of building a magnetic catapult inside an extinct volcano to throw cargo into orbit?”

Konrad pretended to brush off some lint on his right pant leg while he organized his thoughts. “I have never claimed to have thought up that idea myself. But if you’re asking when and how I first learned about the idea, the answer is an impulsive visit to a musty, used bookstore in Toronto in 2022. I was exploring the downtown section after meeting a group of angel investors interested in investing in my digital currency concept, and it started to rain. And for some unexplained reason, I decided to seek shelter in the bookstore instead of the trendy café next door. I remembered thinking upon entering that the place was a fire hazard given the thousands of books piled up haphazardly with narrow aisles giving the impression of a maze designed by a madman. I could tell from the sound of the rain that it was coming down hard, and I figured I’d be there a while, so I started perusing the books; one, in particular, caught my eye. It was a big soft-cover book with bold red letters on a silver background with the image of a green galaxy in the top right corner. The book's name was The Millennial Project, but the secondary title was what really caught my attention. Colonizing the galaxy in eight easy steps by Marshall T. Savage. (Author’s note: This book is real) The inside jacket had positive reviews by several well-known individuals, and Arthur C. Clarke had written the introduction. Out of curiosity, I checked and saw that the book had been published in 1992 and again in ’94. That piqued my interest enough to find a place to sit and start skimming the first chapter and then the second. The second chapter described how an underground magnetic catapult over 200 kilometers long, ending at the top of Mt. Kilimanjaro, could launch a payload into low Earth orbit for a tiny fraction of the then-current cost per kilogram. I found the ideas in those first two chapters so imaginative that I bought the book, read it, and then forgot about it while I worked on getting my digital currency company funded and then up and running.”

“Ah, when did you decide to pursue the catapult idea?” 

“Okay, to answer the question completely, I need to give a little background into what has been happening since 2022. By 2024, the Microcredit digital currency had been introduced and was starting to take off. In October that year, SpaceX sent an unmanned starship loaded with test equipment to Mars as a trial run. As we all know now, that attempt failed when the starship crashed on Mars due to a structural failure resulting from the loss of heatshield tiles and fuel pump malfunctions. Because of the 26-month launch window cycle when Earth and Mars are in the right position for a rocket-powered flight, SpaceX’s schedule was set back by two years due to Management’s insistence on a successful unmanned flight before risking human passengers. I think that was the correct decision.”

“What a lot of people forgot, though, is that SpaceX also sent ten unmanned robotic payloads to Mars during that same 2024 30-day launch window. The idea was to drop them at different locations on Mars to perform survey tasks such as drilling down to see if there was frozen water. Finding a source of water is key to any Mars colony. Four of those ten probes didn’t find any ice, and the six that did, found it so deep that getting large quantities out of the ground would be difficult and require lots of equipment and power. By the time these results were known, it was a year later. The Great Depression had hit bottom and was starting to recover. The demand for microcredits was exploding, and because my company was pretty much running on automatic, I was starting to get bored. I had always been fascinated by Musk’s vision of a self-sufficient human colony on Mars, and one night, as I was scanning my library of physical books, I came across The Millenial Project and re-acquainted myself with it. That was the point in time when I decided to devote the bulk of the profits that microcredits were generating to first build the Aquarius ocean-thermal generating station off the coast of Tasmania and then use the power it generated to bore the tunnel for the catapult and then provide the power to operate it. Bifrost-S was incorporated in November of 2025. I couldn’t have timed it better if I had tried. The profits from operating the microcredit system were growing fast enough so that I could reinvest them into Bifrost-S, and by the time the designing of Aquarius was completed and construction could begin, the money to pay for it was available.”

The interviewer nodded. “Yes, and here you are, in May of 2028, getting ready to test the catapult in another few weeks if my information is correct.”

“Well, there’ll be a series of tests. First, we have to confirm that the catapult’s magnetic systems are working properly at various power levels. Then we’ll try accelerating dummy payloads at various acceleration rates and durations, culminating in launching those dummy payloads first at subsonic speeds and then at faster speeds. When we’re satisfied with those tests, we’ll try putting something into orbit.”

The interviewer leaned forward with a conspiratorial expression on her face. “A little birdy told me that Bifrost-S is also working on a new propulsion system. Is that right? Can you talk about that?”

Konrad hesitated. He hadn’t planned on publicizing the Daedalus Project just yet but decided now might be as good a time as any. “Yes. The Bifrost launch system is a more efficient way of getting cargo into orbit. Humans will have to rely on chemical rockets to get there for a while yet because the catapult accelerates a payload at 30Gs, which is far too high for humans to survive. But once in orbit, any colonization effort on Mars will need a faster way to get there. Six-month trips each way have too many risks, ranging from malfunctions of critical systems to radiation bursts from the sun to health issues. Remember what happened to those mice on the first successful starship mission? Bifrost-S has been working on what we’re calling the Daedalus Project, which is the development of an unmanned space tug that uses electrogravitics. I’ll explain what that is. It’s a principle discovered in the 1950s by T. Townsend Brown. He found that if you give an object a high positive charge at one end and a high negative charge at the opposite end, the object will tend to move in the direction of the positive charge. Brown theorized that the imbalance in charges distorted the space around the object so that it was effectively sliding down a gravity hill. Actually, surfing down a gravity wave is a better analogy because as long as the charges are maintained, the object recreates the wave continuously as it moves forward and therefore continues to not only move forward but also accelerate. If the object is a spacecraft, then everything in the spacecraft will also slide down the wave, and passengers would not experience anything like gravity or inertia. Since a lack of gravity for long periods is a health risk, we’re looking at the tug being unmanned. It would be used to push a manned spacecraft, and because that craft is outside of the gravity wave, passengers would feel the acceleration the same way you feel it when you’re in a car speeding up. If the spacecraft needs to slow down, you flip both vehicles a hundred eighty degrees, so they’re now moving backward and recreate the gravity wave. We designed the tug as a separate vehicle for other reasons too. First is the size of the vehicle. It’s too wide to fit into any current chemical rocket. Second, it’s powered by a small thorium reactor; if there were humans onboard, there would be a risk of radiation exposure. And finally, the simplest and most cost-efficient design is not aerodynamic enough to lift off from Earth or Mars by itself. The Kilimanjaro catapult will throw the tug into orbit, and it will stay in space for its entire working life. As part of that project, we’ve also designed a module that can carry passengers and cargo, land on Mars, and, if there’s a way to refuel it on the surface, lift off again so that the tug can bring it back to Earth orbit. Once the catapult has been successfully tested, a proof-of-concept prototype EG tug will be put into orbit to do some test trips around the moon and back.”

“That’s amazing! How much faster will it be to travel to Mars?”

Konrad chuckled. “Well, that depends on where Mars is when the tug leaves Earth orbit. It takes SpaceX’s starship roughly a hundred eighty days to get to Mars because Mars is ahead of the Earth in terms of orbital position around the sun, and the Earth is catching up because it’s traveling faster than Mars. The boost in velocity that Earth gives to the spacecraft is like a kind of slingshot effect, and it takes a hundred eighty days for the spacecraft and Mars to be in the same location at the same time. But if you have an EG tug, you don’t have to wait for Earth and Mars to be in that launch window position. You can boost out of Earth orbit when Mars is at its closest position relative to Earth and accelerate directly for Mars. A constant acceleration of a fraction of one G with deceleration at the same rate from the halfway point will get the tug to Mars in three to four weeks. That modest acceleration will be enough to give passengers in the attached spacecraft an up and down orientation and will mitigate the harmful effects on the human body from extended periods of zero gravity.”

“Wow. Four weeks versus six months is a huge difference. But why accelerate so slowly? The trip would be shorter if the acceleration were higher, wouldn’t it?”

“It would, but the problem is that acceleration is a function of the mass being pushed and the reactor's power output. The spacecraft we’re working on would have a maximum mass of a hundred twenty-five metric tonnes, which is close to the limit of what a SpaceX starship/heavy booster could handle. That includes the craft itself, its fuel for landing on Mars, passengers, consumables like oxygen, water, and food, plus cargo. Boosting that mass twice as fast would require four times as much power, and that would require a tug so wide and heavy that the catapult wouldn’t be able to launch it into orbit. Our engineers are already thinking about how feasible it might be to design a much bigger tug that would have to be assembled in orbit from components small enough for the catapult to handle, but that’s a long-term project. We’re a long way from that.”

“That’s exciting news. When do you think the full-scale version will be ready to take people to Mars?”

“Oh, it’ll be at least a year from now. Everything depends on whether the catapult can throw a payload into LEO.” He paused when he saw a puzzled look appear on her face.

“LEO? What’s that?”

“Sorry. Low Earth Orbit. We’re almost ready to begin testing the catapult and aim to put the first payload into orbit sometime in July.”

“That should be exciting. Will you be there to watch it?”

Konrad laughed. “Not only will I be at the site, but I’ll also be standing on top of Mount Kilimanjaro when the test vehicle emerges from the catapult. The engineers tell me the sonic boom created by the test vehicle as it leaves the catapult opening will be loud enough to cause hearing loss if someone standing at the top isn’t wearing ear protection. I’ll certainly be taking that precaution. Eye protection, too, probably.”

“Yes, absolutely! I’m sure you’ll want to stand back at least a hundred meters or so.” She was about to say more when she saw him shake his head. “Closer than that?” she asked.

“Oh, God, no. Further than that. Much further, actually. Several hundred meters. The top of the mountain, ah, volcano, is quite wide and relatively flat. Even several hundred meters away, the concussion wave from the sonic boom will be powerful enough to make my engineers and lawyers nervous about my safety. I understand the risks involved, but I want to see the launch with my own eyes, not just via an electronic device.” He saw her face flush with surprise and maybe shock.

“Well! So much for my next question, which would have been to ask you if a camera crew and I could be there to capture the event for our viewers.” They both laughed, hers with a nervous tinge and his with obvious amusement. 

“If it’s any comfort, if you had asked the question, my answer would have been no.”

She quickly recovered her composure. “I’m not sure if I’m relieved or disappointed. Let’s change the subject, shall we? Tell our viewers about Aquarius.”

“I’d be happy to talk about Aquarius. That’s the name Marshall Savage gave to his ocean thermal energy concept, abbreviated OTEC. It’s very simple in concept. At or near the equator, there’s roughly a forty degrees Fahrenheit difference between surface water temperature and deep ocean water temperature. Pulling up the cold water allows OTEC to convert the transfer of heat energy from the warm water to the cold water into electricity. It generates far more energy than it uses, and that electricity is transmitted via underwater cables to the Kilimanjaro launch site. The genius of Savage’s idea comes from the added benefit you get from that cold water, which has high concentrations of minerals that can support the growth of blue-green algae. That algae is highly nutritious in its dried, powdered form that humans can consume, or it can be used as the basic building blocks for ocean farming of small crustaceans like shrimp and then up the food chain to crab and tuna, for example. Aquarius-S is in the process of building enclosures around Aquarius, where ocean farming will be conducted. We’re already producing hundreds of tonnes of blue-green algae per month that we’re giving to the government of Tanzania to help solve their persistent food shortage problem. That was the condition for them agreeing to let the company build Aquarius in national waters and the catapult at Kilimanjaro. Over time we expect that production to increase by an order of magnitude.”

“That’s wonderful news. I want to get back to the tug/spacecraft topic if you don’t mind. Will Bifrost-S be competing with SpaceX to send colonists to Mars?”

“I hope not. I’m hoping that SpaceX will see the benefits of using our EG tug technology and either lease it from us or buy the two vehicles outright once we’ve proven they’re safe and work as promised. The key milestone will be an unmanned demonstration flight of the Daedalus spacecraft/EG tug combination for a flyby of Mars and return to Earth. Then we’ll send an unmanned cargo version to Mars that will land at a site where there’s already infrastructure to refuel it with methane and oxygen. It will then lift off to rendezvous with the tug that will bring it back to Earth orbit. That presupposes that Starship will have already brought some humans to Mars to oversee the methane production and refueling. At that point, we’ll have demonstrated the system’s capability and reliability. Bifrost-S will then have two revenue streams: delivering payloads to LEO and building and selling or leasing Daedalus spacecraft and EG tugs.”

“That sounds very exciting and very profitable. Will Bifrost-S sell shares to the public at some point?”

Konrad put on his poker face. “Anything is possible, but investors should not hold their breath waiting for it. I expect to be able to finance the startup costs myself. I like having one hundred percent ownership with no outside investors to worry about, but we’ll see. Who knows, maybe SpaceX will want to invest in Bifrost-S.”

The interviewer laughed. “Is that a hint, Mister Konrad?”

“No, not at all. I was referring to a future point in time. If SpaceX wants to use the Daedalus system in a big way for mass migration to Mars, it might make economic sense for them to buy a stake in the company that would sell or lease those craft to them.”

“And perhaps take over a competing launch system business?” she asked.

Konrad shrugged. “Well, that could be a possible motive too.”

“This had been a fascinating conversation about a fascinating company. Thank you, Mister Konrad, for letting us take up some of your valuable time and being so candid about your company.”

“It was my pleasure.”
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THE VTOL CRAFT CIRCLED the caldera to give Konrad a 360-degree view of the top of Kilimanjaro. He’d seen plenty of photos and videos of the summit, but this was the first time seeing it with his own eyes. It’s almost six kilometers high, and even though we’re only 350 kilometers from the equator, there’s some snow at the top year-round. As the craft began its final approach, Konrad saw the makeshift landing pad near the concrete observation bunker that he and all the engineers would use during the orbital launch attempt. The effect on a crash test dummy propped up outside the bunker during the suborbital test launch had convinced him that carrying out his intention to stay outside the bunker during the orbital test would be like playing Russian roulette with five out of six chambers loaded with bullets instead of one. The high-speed cameras had revealed the unexpected danger of rock fragments blown off the surrounding rocks by the sonic boom concussion wave striking the dummy like shrapnel from an exploding land mine. The dummy’s head had been blown off and did not resemble a human head when the search team found it hundreds of yards away. 

“We’re coming in to land,” said the pilot’s voice over the loudspeaker. The transition from horizontal flight to vertical was a little unnerving for anyone not used to the VTOL’s sudden cessation of forward motion, which would have signaled a dangerous stall in any conventional airplane. Konrad had flown on a VTOL craft before but never at this altitude. The air at this altitude was thin enough to leave humans gasping for breath after even moderate exertion. The craft had made dozens of trips to the summit before, so Konrad knew it could handle the thin air, but he still found himself gripping the armrests of his seat tightly as the craft descended. 

“I had the same reaction on my first landing up here,” said Talia Sharvashyan, the Chief Engineer at the launch complex, sitting next to Konrad. 

Konrad nodded. “It’s a humbling reminder that for all our vaunted intelligence, the subconscious part of our brains left over from our early primate days still has the power to scare the living crap out of us.”

Sharvashyan laughed. Konrad didn’t. As the craft lightly touched down, he heard the pilot’s voice again. “You may unbuckle your seatbelts and exit the craft now. Be sure to wear the appropriate weather gear before leaving the craft. It may be over a hundred degrees down on the Serengeti plain where we took off from, but it’s a balmy fifty-five degrees up here, and the wind makes it feel even colder. My copilot and I will be taking the ship back down in about fifteen minutes or so, but we’ll be back after the test...if there’s anyone still alive up here.” Konrad heard the click that told him the pilot had closed the intercom channel. 

“Optimistic bastard, isn’t here?” asked Konrad in what he hoped was a light-hearted tone. 

“That’s not the adjective I would have used to describe him,” she said. 

The exit from the craft confirmed the pilot’s warning about the temperature and wind. Sharvashyan started walking toward the bunker, but Konrad called out to her.

“I want to see the opening up close.”

She stared at him for a few seconds before shrugging. “Okay, as long as you don’t get too close to the edge. With the wind this gusty, if you fell in, you might fall right through the pressure cap, and the next stop would be the curving tunnel wall three kilometers down.” 

“I’ll be careful. Lead the way, Talia.” 

The way turned out to be a roughly laid concrete path put down to permit workers to reach the tunnel opening without having to deal with the rough surface that was sometimes slippery with ice. The opening was almost 300 meters away from the bunker. Konrad was wearing a winter coat, and while his body was warm enough, his face and ears were cold by the time they reached the edge. Konrad was surprised to see a metal railing along both sides of the path for the last ten meters. He held onto the railing and carefully stepped close enough to the edge to look down and see the white plastic circular disk covering the opening. It looked solid, but he knew its limitations. It was barely strong enough to hold back the atmosphere when the air pressure inside the tunnel dropped to almost nothing. Savage’s book had talked about completely sucking out all air in the tunnel to reduce air resistance during the acceleration. But the problem was that a tunnel 156 kilometers long and 10 meters wide contained a lot of air, and sucking all of it out would have been difficult and time-consuming. There was also another problem with Savage’s launch model. In it, high-energy lasers would give the launch vehicle an extra push after emerging from the tunnel by vaporizing tonnes of ice at the back of the vehicle. Konrad knew that laser launch systems could work. NASA had even conducted a proof-of-concept demonstration with a small conical disk weighing less than a kilogram and a portable laser in the latter 20th century. The problem with scaling up the system to handle a multi-tonne spacecraft was that the lasers had to be so powerful that the US government had forbidden a private company from operating them. So, Sharvashyan’s engineers had come up with a brilliant compromise. No lasers meant that the launch vehicle’s exit velocity had to be higher than Savage had predicted. Orbital velocity was 8 kilometers per second. But the launch vehicle would lose velocity as it punched its way through the upper atmosphere before reaching orbital altitudes. The solution was to exit the tunnel with 8.9 kps. And the tunnel air content problem was solved by sucking out 90% of the air. The launch vehicle itself was cradled in an acceleration rig that was designed to be what the catapult magnets grabbed onto as they pulled/pushed the combination forward. Since the rig was nearly as wide as the tunnel, it would push what little air was left ahead of it as it accelerated. The closer the rig got to the tunnel exit, the denser the air ahead of it became, and the more resistance there would be to further increases in velocity. That was why the cradle had ramjet engines built into its structure along with conformal fuel tanks. When air pressure increased enough, the engines would ignite for a few seconds providing additional thrust to the rig to overcome the remaining air resistance. In the final three seconds of acceleration, the air pressure inside the tunnel would become greater than that outside, and the plastic cap would be blown away. Tests had shown that if the launch vehicle hit the cap, the transfer of kinetic energy would destroy the cap but not affect the launch vehicle at all. Replacing the cap after each launch was a trickly process that limited launches to a maximum of two a week. Konrad had made it a priority to speed up that process. 

“Okay, Talia. I’ve seen enough, and I’m cold enough. Let’s head back to the bunker.”

“Sounds good to me, Boss.”

Konrad entered the bunker and saw that it was fully manned by Sharvashyan’s team. The test monitoring team had been brought up on a previous flight and was settled in. Sharvashyan pulled the only vacant chair over to a spot in front of the wide plasma tv screen.

“Here you go, Boss, a front row seat, THE front row seat!”

Konrad chuckled and sat down. Sharvashyan stood beside him to his left. 

“Is everyone here and accounted for?” She asked in a slightly louder voice.

“All present and accounted for, C.E.,” said the bunker supervisor

“Okay then, you can tell that cheeky bastard that he can lift off at his discretion.”

The Supervisor nodded and repeated the message into his headset mic. A smaller screen showed the VTOL revving up and then lifting quickly. A few seconds later, one of the console operators reported that the VTOL was now outside the no-fly safety zone. Sharvashyan’s deputy, the Test Director at the main launch complex on the ground, appeared on the main display. 

“Pre-launch systems are green with a full charge on the capacitors. We can begin the launch sequence whenever you give the word, C.E.”

Sharvashyan turned to look at Konrad. “It’s your call, Boss.”

Konrad nodded to her and turned to the display. “You have the word, Test Director.”

A big grin appeared on the Test Director’s face. “Yes, SIR!” He turned away from the camera and asked for a final system check from all console operators. With everyone confirming ready status, Konrad saw the Test Director take a deep breath.

“Okay, people, initiate final ten-second countdown starting....now.”

When the countdown hit zero, Konrad saw a lot of console lights in the bunker light up, and the secondary display showing a computerized representation of the entire catapult system started showing movement of the launch rig, slowly at first, then gathering speed. With ten seconds left before the rig reached the tunnel entrance, Konrad stood up. That was when he started feeling vibration through his boots. He turned to look at Sharvashyan, who nodded. 

“Vibration at this point is normal, Boss.”

Konrad turned back to the main display just in time to see the plastic cap fly upwards, and before he knew it, the rig emerged so fast that he would have missed it if he had blinked. The sound of the sonic boom as the rig hit the atmosphere was powerful enough to be heard through the six centimeters of concrete in the walls. The tracking camera tried to follow the rig’s ascent but couldn’t adjust fast enough to catch the separation of the two halves of the ramjet cradle, whose job was now done. Both halves would deploy parachutes to land softly enough that they could be reused. Konrad listened to the constant reporting from console operators as the test vehicle reached orbital altitude thirteen seconds later. 

“We have LEO!” shouted the Test Director. Everyone in the bunker cheered and clapped. Konrad leaned closer to Sharvashyan so that she could hear him over the noise.

“It’s still hard to believe it can reach orbital altitude so fast!” She nodded. 

“At eight point nine kps, the rest of the atmosphere is only ten point five seconds thick!”

The next five minutes were spent confirming that the equipment in the test vehicle was functioning properly and that the orbit was stable. When it was clear that the rest of the test would be routine, Konrad turned to Sharvashyan again and said, “I guess we should call the VTOL back now.”

She shook her head. “I’ve already done that. It’s on its way, Boss. Once the vehicle exited the tunnel, it was safe to return.”

Konrad laughed. “Good thinking. Let’s say a few words of congratulations to the Team before we leave.”

As the VTOL carried Konrad and Sharvashyan back to the complex at the other end of the tunnel, Konrad was already calling his company’s head office to tell the PR people to put out a press release announcing the successful test and the fact that Bifrost-S would begin working on the backlog of launch contracts from commercial customers. No doubt there would be more media interviews as well. 
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BIFROST-S ASSEMBLY Complex, March 2nd, 2029

Konrad had just climbed out of the Daedalus One spacecraft after inspecting it when his Chief Operating Officer, Carl Hall, came up to him wearing a frown.

“I know that look,” said Konrad. “What’s the bad news?”

Hall sighed. “It’s SpaceX. They say they won’t sign any lease or purchase contract for Daedalus/tug services until they see a successful, manned demonstration flight to Mars and back.”

Konrad kept his face from showing his dismay. The alternating love/hate relationship between Bifrost-S and SpaceX was turning into an emotional rollercoaster. SpaceX couldn’t seem to make up its mind whether it wanted the Daedalus Project to succeed or not. 

“Who exactly was it who told you this?” he asked.

“The CEO. She called to give me the news personally. She said we’d be receiving written confirmation in due course.”

“Did you explain to her that we can’t get Daedalus One ready for a manned mission in time for the June launch?”

“Yes. I also explained that we wouldn’t be able to train a pilot that quickly, either. She responded that SpaceX was willing to swap the June launch slot for an early August slot.”

“Early August.” Konrad was about to say something else when he stopped and stared at infinity for a few seconds. “I wonder. Is it possible...If their mission to Mars is in trouble, and they wanted Daedalus available as a rescue vehicle, an early August launch slot would be ideal, wouldn’t it?”

“Yes, that fits. But I haven’t heard any rumors that something’s gone wrong. As you know, I have friends working at SpaceX who would have contacted me if they heard anything like that.”

“Unless senior management is keeping this development secret from the rest of the company too.”

After a pause, Hall cleared his throat before speaking. “Ah, shifting the unmanned test from June to August would give us more time to check out all of Daedalus’s systems, including those crucial to carrying humans, which we were going to leave until after the June demonstration.”

Konrad shook his head. “The whole point of conducting the unmanned test in June was the longer flight time that would have given the tug and spacecraft systems a good shakedown cruise, including Daedalus One’s re-entry into Earth’s atmosphere at the end. A manned mission in August means a barely-trained pilot will be flying a Daedalus ship that hasn’t been tested in space, using a tug that’s been sitting in orbit for months. If I had to give that scenario a name, I’d call it the Murphy scenario because something is bound to go wrong. I’m going to call Lynne right now.”

Hall activated the communications unit implanted in his brain and told his avatar to call SpaceX CEO Lynne Hollywell.

“Hello, Chase. I’ve been expecting your call.” Konrad gestured for Hall to follow him as he walked away from the Daedalus spacecraft and the dozen technicians working on it.

“Hello, Lynne. I wanted to get clarification about this insistence by SpaceX of a manned demonstration flight before committing to a deal on the Daedalus/tug system. Why are you now insisting on a manned flight when it wasn’t an issue for the past eighteen months?”

“We’ve revised our opinion of the usability of the EG tug concept after your prototype successfully made its simulated Mars flyby out to Mars orbit and back last week. So we’re not worried about the tug. We are worried about the Daedalus system, specifically its ability to keep passengers alive and well. Sending an unmanned version, which would essentially be an empty can, to Mars and back doesn’t prove that the life support systems will work when needed.”

Konrad took his time responding. Her concern was legitimate, but she hadn’t addressed the issue before, so why make it an issue now when that concern had always been there. “What if we send a chimp on this flight? Would that satisfy your concerns?”

“You don’t think Daedalus One is safe enough for a human, do you?” she asked.

Konrad was about to deny that when he realized that he had suggested using a chimpanzee precisely because he had doubts about the spacecraft's reliability.

“If we did the unmanned demo first, I”d have no qualms about putting a person on board for a manned test.”

“Hm. I noticed that you didn’t answer my question. Would Daedalus One be ready for a manned demo flight to Mars in August if you do an unmanned flight in June?”

Konrad thought he knew the answer to that question but wanted to be sure. “I’d have to check with my COO, who happens to be standing next to me. One second while I ask him.” Konrad repeated the question to Hall, who had only heard his boss’s side of the conversation so far. Hall thought that over for a few seconds. 

“I doubt it. D-1 would have to be refurbished to fix the re-entry damage, then have the life support systems installed and checked in time for shipment back to the launch complex in Florida to be loaded onto the starship. If there were no hiccups or unexpected developments along the way, we might be able to do it, but I’m not even sure about that.”

Konrad nodded. “Okay, Lynne? Carl Hall is of the opinion that we probably would not have it ready by the early August launch slot. A later slot, say... mid-September, would definitely work.”

“Not possible, I’m afraid. All further launch slots are booked up until December. The only reason the early August launch slot is available is a last-minute cancellation. If you do the unmanned demo in August, you’ll still have to do a manned test, which may not be possible until early next year.”

Konrad did not believe that SpaceX starship launches were booked that far in advance. His company had many launch slots available over the next few months, and catapult launches were priced competitively with all the other launch service companies. Demand for launch services was recovering more slowly than had been expected from the slump caused by the Depression. The cash generated by launch operations was enough to cover Bifrost-S’s operating expenses. However, Aquarius-S was still spending more money than it generated. Konrad’s cashflow from his microcredit business, while sufficient to cover the shortfall for now, wasn’t building up a cushion in case something unexpected came up.

“I find the timing here quite odd, Lynne. That early August slot would be ideal for sending a piloted Daedalus spacecraft to Mars that would arrive just around the time your two starships get there. If your astronauts needed assistance or rescue, Daedalus would be about the only way that could be done. Are your people in trouble, Lynne?”

She hesitated for a fraction of a second. “Of course not. And if they were, I wouldn’t admit it over an unsecured line.”

And if they weren’t in trouble, you wouldn’t even bother mentioning the unsecured line. Konrad made a quick decision. “I’d like to continue this conversation in person. I can be there in three hours. Will you be available then?”

“Yes. I’ll see you then, Chase.” He heard the click that told him she had hung up. He looked at Hall.

“What was her answer?”

“She denied it but then said she wouldn’t admit it over an unsecured call if they were in trouble, which tells me they are.”

“What are we going to do if they are in trouble? Training a pilot by August is going to be damned difficult if we had one in mind, which we don’t. “ 

“I know. I’ll give that some thought, too, on the flight to Texas. Meanwhile, get the assembly teams together and give them a heads up on the possibility that D-1 will have to be man-rated by August, just in case we do what SpaceX wants us to do. I’ll talk to you after I’ve chatted with Hollywell.”

Almost three hours later, Konrad was shown into Hollywell’s office at SpaceX’s head office in Texas. She came around her desk to greet him and offer her hand.

“You made good time, Chase.” Konrad shook her hand and nodded.

“We didn’t have to orbit the airfield for very long this time before getting a landing slot.”

“Let’s sit over here.” Hollywell gestured to the comfortable chairs around the low coffee table. “Can I get you anything, coffee, tea, something stronger, maybe?”

“Nothing, thank you.” 

When both were seated, Hollywell leaned forward and clasped her hands together. “We were discussing whether there’s a problem with the starships approaching Mars. Now that we can talk with complete privacy, I can admit that it looks like there will be a problem when Starship Alpha reaches Mars. It’s losing methane very slowly, and we don’t know where the problem is. Even if we did, the fuel and oxygen section of the ship isn’t accessible in flight. At the current loss rate, the ship will have enough fuel to enter a stable orbit around Mars but not enough to land safely. Beta, the cargo version, is not experiencing any problems so far, so it looks like it will be able to land at the target site. We want Bifrost-S to have a piloted Daedalus/tug configuration ready to fly to Mars to rendezvous with Alpha, take the astronauts on board, then bring them back home. Otherwise, they’ll be stuck in orbit and will die before we can get another starship there. SpaceX will launch Daedalus One free of charge but only for a manned flight. The autopilot system hasn’t been tested for a Mars orbit, let alone a tricky rendezvous.”

“Jesus Christ, Lynne. That’s terrible news. I just don’t know if D-1 can be ready in time; plus, we don’t have a trained pilot or even pilot candidates right now. What about cross-training one of your astronauts?”

Hollywell sighed. “We’ve canvased our two pilot astronauts, confidentially, of course, and they both declined to volunteer to fly an untested spacecraft. They feel bad for the crew on board Alpha, but both have spouses and children and consider the risks too high. I can’t really blame them either.”

Konrad nodded. There was no way that someone looking at the press releases from Bifrost-S would know how much time and effort the company had put into building Daedalus One. He did, and even he wasn’t sure how reliable the craft would be. 

“What about transferring methane from D-1 to Alpha instead of bringing the crew over?”

“The problem with that is not the transfer. That could be done. It would be tricky, but it’s possible. The problem is a) will the leak worsen during a landing attempt and b) if Alpha lands safely, it still has to take off again to bring the astronauts home two years from now. Since they can’t access the fuel section without cutting into the outer hull, thereby weakening it, there’s no way to be sure they’ll be able to take off again. The crew transfer is the only way.”

Konrad took a deep breath before responding. “There has to be another way. D-1 was designed to carry enough oxygen for five people one way. The idea was that after landing on Mars, the oxygen tank would be refilled for the trip home. With one person using oxygen on the way there and five on the way back, the oxygen tank will be about twenty percent short. All five will suffocate before D-1 can reach Earth orbit.”

“What about transferring oxygen from Alpha to D-1 to top off the tank?” she asked.

Konrad shook his head. “That kind of transfer was never considered in the system's design. I don’t think it’s possible. I hate to suggest this, but D-1 would barely have enough oxygen for four people. Our pilot and three of your astronauts.”

“I don’t understand. We have four people on Alpha.”

“Yes, and if one of them stays behind, the other three can make it home.”

He saw the blood drain from her face, her expression now one of shock. “Oh my God. There has to be a way to get them all home. There...just...has...to be...a way.”

“Well, if we send an unmanned D-1, then there’d be plenty of oxygen for all four.”

“But we don’t know if the autopilot can handle the orbital insertion and rendezvous. Can D-1 be piloted remotely from Earth?” she asked. Konrad shook his head. 

“No. It was always assumed that the craft would carry a pilot at all times. The unmanned test was a circumnavigation of Mars. It’s basically a slingshot maneuver that’s relatively easy to program into the autopilot. The only way an unmanned mission might work is if Alpha can rendezvous with D-1.”

“I’d have to check to be sure, but I don’t think it will still have enough fuel to do that,” she said. That was followed by a pause that was quickly becoming awkward. Konrad broke the silence.

“I think I should fly back right now and bring my engineering team in for a brainstorming session. They may have an idea you and I haven’t thought of.”

“That might result in a leak to the media, which is the last thing SpaceX needs right now,” she said. 

“I understand. I’ll demand that everyone involved keep their mouth shut. Whatever solution comes up, I won’t be able to make it work by myself. I’ll have to involve others no matter what, Lynne.”

“Right. Okay. I’ll arrange for a secure communications setup so we can talk freely without fear of being hacked.”

It was on the flight back that Konrad came to the conclusion that his team of technical people had to share their ideas with Hollywell’s technical people to see if a solution could be found in the differences between SpaceX’s Starship and Bifrost-S’s Daedalus. But his team had to brainstorm as a group before sharing ideas made sense. When he returned to the complex, most of the technical staff had gone home. Hall was still there. Konrad told him what he had learned. Hall was shaking his head. 

“There are so many ways this rescue mission could go wrong. If we’re going to train somebody from scratch to fly Daedalus, we have to start now. We can’t spend weeks trying to recruit someone, and how are we going to keep this a secret when we put the word out that we’re looking for someone to pilot an untested spacecraft that’ll be hooked up to an untested propulsion unit for a spaceflight that we can’t give any details about? Who in their right mind would apply for that job?”

Konrad was listening to him as he walked closer to Daedalus One. “Well, that’s the problem. I’m sure there’s be some applicants. How we make sure they’re in their right mind would be the big challenge. This kind of opportunity would appeal to all the wrong types of people. The sane, levelheaded, and able to think clearly under pressure individuals are likely to stay away. The two pilot astronauts that SpaceX has trained don’t want to touch this mission with a ten-foot pole, and I understand why.”

Hall sighed. “If we can’t find the right person, then this mission is dead.”

Konrad didn’t answer right away. He looked up at the three-story tall spacecraft as it sat inside the huge assembly room. Crossing his arms he stood there staring at the craft for a few seconds before turning back to Hall.

“I know the perfect candidate for this mission.” 

Hall noticed a strange expression on Konrad's face. “Who?”

“Me.”

“You can’t be serious. Boss! The risks—” Konrad cut him off with a wave of his hand.

“I know the risks. Name someone else who has spent as much time as I have crawling around inside Daedalus One as it was being assembled, other than your technical team. Even you don’t know this ship as well as I do. That’ll give me a good start on learning how to fly it. We can adapt the mock-up version as a flight simulator. We’ll probably have to hire more people to work on that, so we don’t take anyone currently on staff away from getting D-1 man-rated. I already know how to fly planes and don’t have any spouse or children depending on me.”

“But...if something should happen to you out there...what happens to the company?”

“It goes on. I’ll arrange my affairs so that someone I trust will take over the reins and keep things moving forward. I’ve already made up a Will that takes care of my estate and company ownership. Unless you can find someone better qualified and willing to go, I’m it, Carl.”

“Okay...do I tell the team about this decision?”

Konrad hesitated. If he kept his decision a secret, he’d still have the option of changing his mind. And if I did that, we’d be back to square one, and the Alpha crew would die horrible deaths. There really isn’t anyone else who can do this. How could I live with myself if I backed out? 

“Yes. Tell the team but make it crystal clear that this better not leak out, or there’ll be consequences. Getting those SpaceX people back...or at least most of them back, might depend on keeping all this work secret during the lead-up to the launch. The last thing we need is the team, or their families, being accosted by media people at home, at work, at school, or in transit, asking for inside information. That kind of distraction and stress will interfere with the work that has to be done. Maybe I should talk to the team myself. What do you think?”

Hall gave that some thought then shook his head. “Someone has to put the fear of God into them to keep their mouths shut. If you do, you’ll risk coming across as the Boss From Hell. Let me take on that role. If they end up hating me for coming across that way, they won’t take their resentment out on you regarding what has to be done on the ship.”

Konrad was impressed by the sacrifice his Chief of Operations was willing to make. Carl had always treated his subordinates with respect and cared about making sure the company treated them fairly. It was already obvious that the team would be expected to put in a lot of overtime, and that could cause problems at home. By becoming that hardnosed, slave-driving boss, Carl would become the kind of supervisor he had always loathed. His friendships with some of the team might suffer too. 

“Do you realize what that might cost you in terms of lost friendships and the working relationships you’ve built over the years?” asked Konrad.

Hall shrugged. “If you’re willing to risk your life, the least I can do is risk a few friendships. When all the hard work is done, and you’re on your way to Mars, I’ll bring the team together and apologize. If they forgive me, fine. If not, then life goes on.”

“Okay, first thing tomorrow morning. We bring the entire team together here, including anyone in the offices who’ll be playing a crucial role. You tell them what has to be done and put the fear of God into them. I’ll be there as well to answer any questions afterword.”

“Got it.”

“Now go home and spend the rest of the evening with your wife and kids. You might not be seeing much of them for the next few months.”

Konrad made sure he was at the assembly complex early the next morning. Some of the technical staff were early and greeted him with smiles and waves as he entered the final assembly bay where the spacecraft was sitting. While waiting for everyone to arrive and gather, Konrad climbed inside Daedalus One and sat in the pilot’s chair while looking at the control console. He’d done that before but always with a focus on making sure everything worked. Now he was looking at it with different eyes, trying to better understand what each control did. It was a little disconcerting to admit to himself that he really didn’t know what most of the controls did. I’ve got a steep learning curve to climb. Astronauts train for years for a mission like this. I have fifteen weeks. When he climbed out and looked around, it seemed the whole team was talking in small groups. Hall came in just as Konrad stepped off the access ladder.

“Okay, everyone. Listen up! I want everyone to form a circle around me and Mister Konrad.” When that was done, and the whispers had died down, Hall crossed his arms and took one step forward.

“The unmanned flyby mission to Mars scheduled for June is off. We now have a new mission. A manned flight to Mars with liftoff in early August. What I’m about to tell you has to remain within these walls. You are not to talk about it to anyone! That includes neighbors, spouses, children, other co-workers, your priest or minister or rabbi, your psychiatrist (that got a few chuckles), your lover, and not even other members of the team outside of the complex. There are lives at stake, and if the media finds out about this before the official announcement, those lives could be put at risk. So help me, God, if I learn that one of you has shot his or her mouth off, losing your job with Bifrost-S will be the least of your worries. I’ll make sure you never get another job in this industry, and I know enough people in other companies to carry out that threat. We have to make sure that Daedalus One will keep up to four people alive and well on the trip to Mars and back. There’s a ton of work that’ll have to be done in the time we have left, and that’s going to mean overtime and lots of it. I’m going to be pushing you team leaders hard, and if you’re not pushing the people on your teams hard, then I’ll expect you to pick up the slack yourselves. Here’s the situation. The methane fuel on Starship Alpha is slowly leaking out. If they’re lucky, they’ll have barely enough left by the time they reach Mars to put the ship into a stable orbit. SpaceX wants us to send Daedalus One with a pilot on board, to rendezvous with Alpha, transfer, ah, the crew over to D-1, then bring them back home. The mission has to be manned. SpaceX is insisting on that.” Hall paused, and Konrad noted that the big room was so quiet that he was certain he would have heard the proverbial pin hitting the floor. Hall gave Konrad a quick glance before continuing.

“Mister Konrad has volunteered to pilot Daedalus One.” Everyone turned their attention from Hall to Konrad. He tried to keep his expression from revealing how uncomfortable all that sudden attention made him feel. 

“Mister Konrad will answer any questions you might have after I finish speaking. His personal involvement in this mission is just as secret as the mission itself. The mock-up is going to be reconfigured as a flight simulator. I’ll be discussing that with you team leaders shortly. The next few months are going to be tough. There’s too much at stake to risk continuing to be the easy-going boss. I’d rather be too tough than not tough enough. When Daedalus One is on its way, we can all relax and heal our bruised psyches, and you’ll get time off to spend all that accumulated overtime pay.” That generated more chuckles. “Okay, that’s all I have to say now.” Hall turned to Konrad. “Mister Konrad?”

“Thank you, Carl. I’ll try to answer your questions to the extent I’m able. I won’t be able to answer some questions and reserve the right to refuse to answer questions that I think would violate confidentiality or mission safety. But other than that. I’ll try my best. So, who’s first?”

An awkward pause followed as the team members turned to look at each other. No one wants to be first. Konrad waited, knowing that sooner or later, someone would speak up. Eventually, someone did.

“Ah, is there going to be enough breathable oxygen on board for all five people on the return trip?”

Now it was Konrad’s turn to hesitate. Revealing the truth might just be a secret too hard to keep that way. “That’s something that will have to be given a hard look. That’s all I’m prepared to say about that now. Next question.”

“Is the cargo starship also leaking fuel?”

“No. So far, it appears to be in nominal condition. SpaceX is still proceeding on the assumption that Beta will land autonomously at the primary landing site.”

“Will D-1 land on Mars?”

“No. That’s not the plan...However, having said that, I do want Daedalus One to be capable of landing as a backup option if returning to Earth immediately is impossible. SpaceX wants to see a complete Daedalus system, including the tug, meeting all parameters for transporting people to Mars with the capability of landing them. That means that D-1 has to be fully fueled with the aerobraking system operational.”

“Will you be wearing one of SpaceX’s spacesuits?”

“Good question. I haven’t given that any thought yet. But now that you’ve asked it, I’ll have to wear some kind of pressure suit during launch and maybe again during the transfer of the Alpha crew to D-1. The SpaceX suit might be the best choice. That means hookups to spacecraft oxygen and communications will have to be compatible. Let’s proceed on that assumption of using one of their suits until I decide otherwise.”

“Will you be taking a gun along?” That question startled Konrad, and from the expressions of some of the others, they were too.

“I wasn’t planning on it. Why would you think I’d need one?”

The woman, who asked the question, blushed when she realized everyone was now looking at her. “Well...ah...it’s just that in a desperate situation like that...you know, like trying to rescue a drowning person, ah, if someone on the Alpha crew panics and tries to do something stupid or dangerous to you....?”

Konrad turned to look at Hall and saw his eyebrows rise a little. “I suppose it’s possible that someone might panic, although SpaceX has gone through a rigorous process to find crewmembers who show they can remain calm under stressful circumstances. I’m not sure a gun would be helpful, though. Firing a gun might easily puncture the hull and cause a serious decompression or damage a critical system,” said Konrad.

“What will you do if Alpha can’t get into a stable orbit?”

“That would be the worst-case scenario, I think. It depends on whether they can get into some kind of orbit at all. If Alpha hits the Martian atmosphere at the wrong angle, it could skip off, heading to God knows where. If the orbit is highly elliptical, with repeated encounters with the atmosphere that would eventually cause the ship to crash, then Mission Control and I would have to examine what would likely be desperate options, such as...detaching D-1 from the tug so that it could try to boost Alpha into a more stable orbit.” Konrad turned to Hall again. “Let’s check to see if the tug can get a good grip on a starship so that we know if it can be done or not.” Hall nodded. “Any more questions?” When about half a minute went by with no response, Konrad took a step forward. 

“If anyone thinks of a question or comment or suggestion, feel free to bring it to my attention. I’ll be spending a lot of time in this building over the next few months. Before I let COO Hall take over, I just want to say that if we can pull this off, we’ll all have something we can be damn proud of. Thank you all for your attention.” He turned to Hall. “Okay, Carl, let’s get the ball rolling.”

“Absolutely, Boss. I want to meet with Team Leaders now in the conference room. The rest of you can return to what you were going to work on before this meeting was called.”

Konrad watched the group break up and listened carefully to whatever comments he could discern, which turned out to be none. But the expressions on their faces suggested to him that the overall reaction was positive despite the impending hard work and the threat of a demanding supervisor. If any team can do this, it's this one. With that thought echoing in his head, he headed for his office. 
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Later that day, Hollywell informed Konrad of the secure communications setup. It was quickly expanded to be usable by the engineering teams of both companies. The first combined brainstorming session came up with the hybrid refueling idea. Hollywell called Konrad to tell him about it.

“it was one of your people who actually thought of it,” she said. “As you probably know, we need to send up tanker starships to refuel any ship that we send to Mars. Those tanker missions are composed of a cargo starship carrying a module full of liquid oxygen or methane. The fuel module can be deployed independently since it has maneuvering thrusters. We designed it that way back when we were planning on keeping a fuel storage version of starship in orbit all the time. The tanker module would have been able to autonomously dock with the fueled storage ship. The idea is to put a fuel module full of methane into orbit, then have your EG tug push it into orbit around Mars so that the Alpha ship can rendezvous with it. That module will carry enough methane to allow Alpha to land and have enough left over to refuel Daedalus on the surface for the return trip.”

“Wait. I’m missing something here. Refuel Daedalus on the surface? We haven’t discussed that.”

“No, we haven’t. But it seems to be the only way to save all four of our people. Once Alpha is refueled, the crew will transfer to Daedalus. Alpha will then attempt to land autonomously. Actually, it would be doing that pretty much anyway, even if the crew were still on board. The descent and landing were always going to be computer controlled. If the ship lands intact, then Daedalus will land nearby and be refueled immediately so that you can take off again, rendezvous with the tug, which will bring you home where a recovery starship will bring the Daedalus craft onboard, then re-enter the atmosphere and land. Since you’ll be the only person on board during the return trip, you’ll have plenty of oxygen. The four Alpha crew will remain on Mars as originally planned. When they try to refuel the Alpha starship from locally-made methane, we’ll know pretty quickly how bad the leak is. If it’s too bad to risk using Alpha to make the return trip two years later, then we’ll contract with Bifrost-S to send an unmanned Daedalus craft via EG tug to Mars, land it, refuel on the surface, pick up the crew, boost back into Mars orbit and then your tug can bring them home in a matter of weeks with plenty of oxygen.”

Konrad took a few seconds to process what he heard. “There are a lot of ifs in that plan. I can see a lot of things that could go wrong.”

Hollywell nodded. “Of course there are. But it’s the only plan so far that has a chance, a good chance, to bring everyone back alive. And if the Alpha crew can land on Mars as planned and conduct two years' worth of exploration and research, that will be a bonus.”

Konrad didn’t know how to respond to that plan. On the plus side, coming back by himself instead of being crammed in with three other people was attractive. Conversely, a Daedalus craft with the maximum number of people on board would attempt a landing without having an unmanned version tested first. Adding the training for a landing and lift-off to his pilot training program would make the learning curve even steeper and higher. And the hell of it is I can’t back out now without looking like I’m too scared to land on Mars and am willing to condemn four people to death because of it. 

“What’s the backup plan if Alpha no longer has enough methane left over for my ship to get back into orbit?”

“We thought of that. The Beta ship is bound to have some methane left after landing. We know that the test vehicle, which has been sitting on the Martian surface for the past two years, still has some methane in its tank. The Beta ship is carrying a mobile unit that can pump methane or oxygen out of its or alpha’s tank, store it, move to another location and pump it into another tank such as Daedalus.” She paused before continuing. “Look at it this way, Chase. You’ll
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