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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 a 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 circumnavigation of Mars demonstration first before signing any contracts. 

February 2029

-SpaceX launches two starships to Mars.

-Thirteen days later, the 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
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