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Earth struggled to accommodate tens of billions of people. The population required ninety-six percent more food and energy. Farmers overharvested the land and used chemicals that burned the fields. Natural gas and fossil fuels were exhausted. Carbon dioxide levels in the atmosphere increased at alarming rates. Toxic chemicals from industrial waste dumped into lakes and rivers poisoned people with arsenic, mercury, and lead. Concrete and steel cities covered every inch of Earth’s surface, with no regard for the effect on water reserves. Cities along shorelines were underwater after sea levels rose. Animals went extinct, while evolved superbugs and bacteria became resistant to medicines. Laws to protect the environment and the population went unenforced. The intense and frequent tsunamis, floods, volcanic eruptions, earthquakes, melting icebergs, and raging wildfires took a toll on Earth. Climate change warnings went unheeded.

The people believed technology would save them, but artificial intelligence replaced them in the workplace. The dreams parents had for their children’s future dissolved. Suicide rates spiked. Religious leaders made desperate attempts to ease the suffering with prayers and ancient doctrines, but the followers had lost their faith. World governments were in a constant state of high alert. Tribalism and nationalism reigned, and the people followed crazed leaders into the abyss. Those who argued against bloodshed and for cooperation were killed. The doomsday believers burrowed underground to wait for the Apocalypse. 

Astrophysicists Dr. Bryan Neumeister and Dr. Isaac Arthur concluded that the answer was to leave Earth and find a new home for humanity. They co-founded SEEDS, the Strategic Extra-Earth Development Site, a secure facility that developed advanced technology from ultra-science research. SEEDS occupied an abandoned blimp hangar on Moffett Federal Field, south of San Francisco. DARPA and NASA’s Ames Research Center were located across the joint civilian/military airport from SEEDS.

The board considered the probability of war. 

“The Chinese and Russians will soon depart to colonize Mars. The latest intelligence reports indicate tensions between nuclear-armed countries are reaching critical mass. Given these developments, we need to re-evaluate our plans for Mars. Isaac and I believe Saturn’s moon Titan is a better destination for us. Departing for Titan will allow us to avoid any military confrontations should they spill over into the colonies on Mars,” Bryan said.

“We’re scientists, not soldiers. We have no desire to be involved in armed conflicts. We want humanity to have a second chance and to study the Universe. Titan would be the perfect option,” Isaac said.

“Dutch astronomer Christiaan Huygens discovered Titan in 1655. He named the moon in honor of the original gods of the Universe. In Greek mythology, the ‘Titans’ were the twelve children of Uranus and Gaia, believed to have existed before the creation of the Universe. In 2004, the Cassini spacecraft was the first to get a close look at Titan. After Cassini launched the Huygens probe, it recorded the terrain below Titan’s dense atmosphere. Ontario Lacus was a large methane lake in Titan’s southern hemisphere. We suggest colonizing a large crater near the lake,” Bryan said.

“Titan is close to another Saturn moon, Mimas, which is believed to have an abundant supply of water ice. If we run short on water, we could send a supply ship there,” Michael said.

Bryan and Isaac hired Dr. Michael Talbot as Project Manager. Talbot, a physicist with degrees from MIT, Stanford, and Oxford, oversaw the construction of a starship and a space colony. He, in turn, hired the best scientists in biology, biotechnology, defense systems, fabrication, robotics, rocket propulsion, space medicine, and space communications and navigation. The excitement among the board members was like a high-energy burst inside a particle collider.

“How far can we step out of the box?” Steven asked.

Dr. Steven Winslow was the head of Biotechnology.

“Our philosophy has always been to keep both feet on the ground. If you can create new technology for the ship, colony, or colonists, we’ll provide what you need to build it,” Michael said.

Everyone on the board voted to make Titan the new destination. The briefing was adjourned so they could return to their labs. As they left, the scientists discussed the Universe’s accelerated expansion and how it would affect their mission calculations.

Dr. James Fulbright, neurosurgeon, called from one of the biotechnology labs. 

“Michael, you need to come here now. It’s done,” Dr. Fulbright said.

“On my way.”

“Michael, let us know how the surgery went,” Bryan said.

Michael left for the lab on one of the subterranean levels below the first level of SEEDS. Biotechnology research encompasses a wide range of procedures for modifying living organisms. The scientists there also worked with the biology lab to create cryogenic storage systems for the human and animal embryos that would be on the flight. They also preserved the seeds of every plant species.

He waited for the retinal scan to allow entry into the secure lab. He heard a hissing sound as the door opened because the lab was a sterile environment. In the next chamber, he put on a lab coat, surgical mask, and latex gloves. An assistant escorted him through the corridor until they reached a hospital room on the left. Michael went inside. On one side of the room was an operating theater. On the opposite side was a control room with an array of computers and monitors.

Dr. James Fulbright had implanted a microchip at the back of the patient’s brain to provide access to the Human Knowledge Database. Wires ran from the back of the patient’s skull to the computers, where green annunciators indicated the microchip was operational. The patient’s vitals looked good. Dr. Fulbright examined each eye with a small flashlight, then encouraged the patient to wake from sedation. 

“Trent? Can you hear me?” Dr. Fulbright asked.

His eyelids fluttered like the wings of a butterfly until they remained open.

“Yes, Doctor.”

The test subject was Dr. Trent Garth, a world-renowned cosmologist. It was a high-five moment for Dr. Fulbright’s research team. Michael leaned in.

“How do you feel, Trent?” Michael asked.

“I feel great! You wouldn’t believe how incredible it is to have access to the entire buffet of human knowledge,” Trent said.

“The board agreed to change the destination to Titan,” Michael said.

“I hoped they would. A colony on Titan means we will have reached outer space, the distance from Saturn to the Kuiper Belt,” Trent said. 

“You won’t be leaving for Titan yet. You’ll need to stay here until the sedation wears off. Get some rest,” Dr. Fulbright said.

“Yes, get some rest, Trent. I’m headed back to the office to brief Bryan and Isaac,” Michael said.

Before Michael left the lab, Dr. Winslow stopped him at the door.

“I want you to see this,” Steven said.

They walked to his lab in a separate part of Biotechnology. When Dr. Winslow’s assistants saw Michael, they moved to either side of the examination table.

“Our colonists should have an advantage on Titan,” Steven said.

Steven showed Michael an X-ray.

“Two hearts?” Michael asked.

“To boost the blood flow for strenuous activity on the moon,” Steven said.

The patient was Navigation Officer Tommy Winter.

“But Titan’s gravity is 1.3 g, close to gravity on Earth,” Michael said.

“But the atmosphere is different,” Steven said.

“How do you feel, Tommy?” Michael asked.

“I get an incredible boost from the second heart. I feel as if I could run to Titan,” Tommy said.

“I’ve had Tommy on the treadmill for an hour straight. When he got off it, he wasn’t even winded,” Steven said.

“What happens if one heart fails?” Michael asked.

“He reverts to the other heart,” Steven said.

“The research with Tommy, is it ethical? Or have we become grinders?” Michael asked. 

“Grinders are individuals who use cybernetic devices to manage their own biology. They try to create ‘after humans’ with technologies like CRISPR. It started with cyberneticist Dr. Kevin Warwick’s Project Cyborg. I’m a scientist. I conduct scientific research on techno-progressivism for space travel to preserve and protect all humans,” Steven said. 

“I’ll tell Bryan and Isaac about the two hearts. We’ll see what they say about it. Take it easy, Tommy, we need you on the Bridge,” Michael said.

As he left Steven’s lab, Michael decided to visit the other labs on the subterranean levels. Dr. Phillip Britte’s fabrication lab developed 4-D printers capable of constructing objects of any size using a planet’s natural resources. During the flight, the 10-Ds would manufacture parts for ship repairs. The hydroponics, food, water, and waste lab developed a system that recycled human waste through the hydroponic bays to fertilize the plants and feed the fish farms. They worked with the fabrication lab to create graphene sleeve tanks between the ship’s inner and outer hulls. The sleeves would store fresh water from Earth. Along with the fuel in the External Fuel Tanks (EFTs), the stored water provided a natural barrier against radiation in space. Robotics created the large metal Robonauts, programmed to construct the facilities and habitats on Titan. The flight crews spent most of their time in Flight Training, where the classrooms and the starship’s simulator were located. Bob Hinkle and his younger brother Tom ran Space Communications and Navigation. They designed the route maps, approach profiles, and star charts. Bob had an old transceiver in his office that could once contact Voyager 1 and 2. Dr. Allen Clemons in propulsion was responsible for the ST-1000s and the ANNULAR and VASIMR ion thrusters.

After reviewing the labs, Michael entered Bryan’s office. Isaac sat on the sofa.

“Trent’s surgery was a complete success.”

“Back in the day, Trent and I worked on several projects together at Cambridge. He was elated when I asked him to join SEEDS and be the test subject for the microchip. Any other new science to report?” Isaac asked.

“Steven had a surprise,” Michael said.

“Steven always has surprises. He’s never been inside the box,” Isaac said.

“He asked me to go to Biotechnology when I left Trent. He surgically implanted a second heart into one of our WCOs.”

“Does having two hearts mean the crew member is still classified as a human?” Isaac asked.

“Maybe Human 3.0. Steven’s not a surgeon. I’m not sure his doing the surgery was ethical. He should have spoken to Dr. Baker first and to us,” Michael said.

“When Dr. Baker finds out, he won’t be happy about it. Did Steven say why he added the heart?” Isaac asked.

“To give the colonists more endurance in Titan’s atmosphere.”

“I don’t know how ethical it was, but it sounds like an option. Like everything else we do in SEEDS, if it works, no one will complain,” Isaac said.

“Steven said he’s competing with Dr. Sanders’s Robonauts. He doesn’t like them.” 

Bryan and Isaac watched Michael stare out the window.

“What’re you thinking, Michael?” Bryan asked.

“We’re headed into space, farther than anyone has gone. We’re going back to our roots as explorers. We’ll observe the magnificence of the universe as it passes by the portals of the starship. How fortunate are we?” Michael said.

“We’ll be fortunate as long as we depart before the Earth lies in ruins,” Isaac said. 

“Michael, tomorrow you leave on the company plane for SpaceTech to check on the progress with the expansion,” Bryan said. 

“What time?”

“Zero-early-thirty.”

“What time is it? What day is it? I haven’t been outside SEEDS for days,” Michael said.

The following morning, the corporate jet’s turbofans roared to life as Michael approached the plane. His circadian alarm kept ringing. He climbed the stairs and sat alone in a passenger seat. He took out the technical drawings to review. Before the approach and landing, he set them aside, closed his eyes, and ruminated on his first contact three years earlier with Dr. Rhys Mason, an engineering entrepreneur. Inside the massive SpaceTech facility were ST-1000 methane-fueled, cryogenic engines, spare External Fuel Tanks, and Passenger Modules. Rhys’s SpaceTech facility was a perfect match for SEEDS.

Rhys met the plane. Michael handed him the technical drawings he had brought for the expansion plans. They spent hours discussing the specifications with Rhys’s engineers. On Rhys’s desk was a scale model of his High-Speed Capsule (HSC), a revolutionary mode of ground travel capable of reaching speeds up to 600 kph. 

“Can the HSC be used on Titan?” Michael asked. 

“Titan has a lower air density than Earth, so they would work well. With a system of HSCs, you could accelerate the exploration of the moon,” Rhys said. 

After the meeting, they drove to Rhys’s home and discussed the future for the rest of the night.

“Your idea of launching prefabricated, fully functional ship modules and sleeving them together in the shroud in LEO, instead of transporting the individual parts to assemble them, was pure genius. It saved SEEDS at least ten years of building the starship,” Michael said. 

“Time is a major factor. If we delay departure, the world could crumble beneath our feet,” Rhys said.

“Dr. Allen Clemons from Propulsion had the ANNULAR and VASIMR ion thrusters transported to the Engineering & Propulsion Bay (EPB) on the starship. We’ll do the test runs of both while en route,” Michael said. 

“My ST-1000s are tested and proven, but the ion thrusters, if they perform as expected, will save us fuel and give us far more speed. Dr. Clemons and I discussed using nuclear thermal propulsion, but it has reliability issues due to vibrations and excessive heat. I heard something about Trent Garth being fitted with a microchip in the back of his skull?” Rhys asked. 

“The surgery went well. The microchip is connected to the Human Knowledge Database (HKDB) and is operational. I spoke to him right after the surgery. He said he now has access to the human knowledge buffet,” Michael said. 

“I worked with Trent at MIT. I’m surprised the knowledge isn’t flowing from him into the Human Knowledge Database,” Rhys said. 

“There’s another surprise from Dr. Winslow. His test subject, one of the crew, now has two human hearts. He hopes it will give the colonists an extra boost on Titan. It’s his answer to Dr. Robert Sanders’s motor-hydraulic cyborg, which uses Robert’s engrams imprinted on a microchip to operate it. Robert believes the singularity is the next step in human evolution. Bryan and Isaac want to see whether the cyborg or the two hearts will be more useful on Titan,” Michael said. 

“I don’t like anything that uses AI because you can’t trust it. It’s dangerous. There’s no way to predict how artificial intelligence will behave. It’s possible humans won’t be able to control it. What’s the point of humans going to Titan if robots subjugate us? Speaking of Titan, I want to be the first human to set foot on it,” Rhys said. 

“You should be, unless Bryan or Isaac wants to be the first.”

“Bryan wanted to know if the Auto-Land system on the Passenger Modules is approved,” Michael said. 

“Bob Hinkle certified the system yesterday. We’ve also added explosive bolts to the EFTs and PMs as a backup in case a situation arises where we must separate them from the starship.” 

“The other issue is space debris. The nose cone is reinforced, but it would be better if we could eliminate the debris before contacting it,” Michael said. 

“Let me give Elliot a call,” Rhys said. 

Dr. Elliot Hammerstein led the defensive systems program.

“Elliot? Rhys, about the space debris issue. What about an array that could detect the debris and annihilate it with laser beams? Think you could put something like that together? Yes? Thanks, Elliot.”

Michael smiled.

“Elliot has a huge presence, but he speaks with an economy of words. How many words did he use?” Michael asked.

“Six, but enough about work, let’s watch a game or a movie,” Rhys said.

Rhys turned on the television, and a news report was in progress.

“There are more developments in

the deteriorating state of nations...”

Rhys and Michael left the next morning on the company plane for SEEDS. After they landed, they went straight to Isaac’s office. 

“There are dark forces at work in the world right now, so every day we save will help to assure our departure to Titan,” Isaac said. 

“The changes to SpaceTech will push us far ahead of our timeline. Rhys spoke to Elliot yesterday and has him working on an array able to annihilate space debris,” Michael said. 

“I can’t tell you how much Bryan and I are grateful to have both of you on our team,” Bryan said. 

“Where’s Alex?” Michael asked.

He inquired about Isaac’s daughter, Dr. Alexandra “Alex” Arthur, a physicist.

“She left to check on Trent,” Isaac said.

“If you speak with her, tell her Rhys and I are headed to the simulator. Commander Kelly is going to give Rhys some flight training. Which reminds me, Rhys wants to be the first human to set both feet on Titan,” Michael said. 

“It’s not a problem for us, but I think Robert expects his Robonaut to be the first to stand on Titan,” Isaac said.

“But I’m a human,” Rhys said.

As they stepped out of the elevator for Flight Training, Rhys and Michael were met by Dr. Phillip Britte from Fabrication. They spoke as they walked toward the simulator.

“Good to see you both. Michael, we developed a breakthrough technology you’ll like. It’s a more resilient, lighter material in liquid form that hardens into a material stronger than steel. It can be used to coat the starship’s hull, the Gravity Ring, the External Fuel Tanks, and the Passenger Modules. We also developed more efficient LEDs that reduce radiated heat and new scrubbers to help remove ethylene gas from the plants, which can cause them to decay. The scrubbers also remove bacteria, mold, fungi, mycotoxins, and odors, helping keep our colonists healthy. We’ve also developed an improved cryogenic version of the Vault of Embryos,” Phillip said.

“Fabrication is one of my favorite labs,” Michael said.

“He won’t go into detail, but Elliot has made substantial progress with the Railgun’s (RGs) electromagnetic ammunition. He’s developed a projectile with greater dispersion and higher acceleration. It passed through a multi-Tesla magnetic field. He also doubled the projectile’s range,” Phillip said. 

“How does the Railgun work?” Michael asked. 

“The weapon uses electricity stored in the nuclear reactor in the Engineering & Propulsion Bay. The RG receives an electric burst that generates a hyper-velocity electromagnetic force that launches the projectile,” Phillip said.

“How many RGs are on the ship?” Rhys asked.

“Two, one on the top and bottom of the main starship. Elliot also developed a High-Intensity Laser Cannon (HILC) and Targeting Control Unit (TCU) that directs a laser beam to destroy a target. There are two of those installed on the main hull as well,” Phillip said. 

“A modern-day Tesla, Elliot is. It must be what he’ll use for the array. He doesn’t have to invent an entire system,” Rhys said.

“It explains why he used six words,” Michael said.

“Six words?” Phillip asked.

“Disregard, what else do you have, Phillip?” Michael asked. 

“Bob created a ground-based GPS system for the colony’s farm and mining equipment. Biology attempted to clone one of their researchers, but he kept coming out as a sheep,” Britte said.

Michael and Rhys laughed.

“Dr. Winslow surgically implanted a second heart into one of the crew,” Michael said. 

“He did what?” Phillip asked. 

“Steven will monitor him for long-term issues. Dr. Fulbright put a microchip into Trent’s skull, so he can connect to the Human Knowledge Data Base,” Michael said. 

“The wonders of science! I have a meeting with Bryan and Isaac. It was good seeing you two,” Phillip said.

Rhys and Michael met with Commander John Kelly inside the simulator for Rhys’s flight training. A half-hour later, Alex entered the simulator and watched as John guided Rhys into orbit around Titan. Before signing on with SEEDS, John had a career as a test pilot with DARPA for its top-secret aircraft. He used to deviate from his flight plans to mess with the civilian UFO patrols searching the skies. Recognized as the best aviator in the world, he had plaques, awards, commendations, and medals to prove it. He was only twenty-nine years old. 

“Now ease forward on the control grip and watch the Primary Flight Display. It’s giving you navigational guidance for the approach,” John said.

Rhys jinked too far left and got off course.

“Don’t worry about it. It doesn’t take but a hair’s width of movement on the control grip to make significant changes. Use two fingers to move it, not a death grip. Worst-case scenario, you can select Auto-Flight, reset the approach, and do it again,” John said. 

Rhys lightened his grip.

“Better with a light touch, now activate the Auto-Flight to orbit the planet, while you prepare for landing,” John said. 

Rhys felt better about his performance. Michael checked his watch. 

“It’s all we have time for, John. Also, push harder with the training. Our launch date has moved up quite a bit,” Michael said. 

“How did Rhys do, John?” Alex asked.

“I’d let him land on Titan,” John said.

Rhys climbed out of the seat. John told him the next time he would let him fly into a black hole. Rhys’ eyes went wide. Michael called Isaac to say they were on their way back.

Bryan was already in Isaac’s office. Alex, Rhys, and Michael took a seat on the sofa.

“Phillip filled us in on the progress made in Fabrication,” Isaac said.

“Anything else we need to know before we adjourn?” Bryan asked.

“There is one thing we need to discuss, not right now, but soon,” Rhys said.

“What did we miss?” Isaac asked.

“We’re scientists and focus on innovations, solving problems, and technology, but have you considered the colonist’s life once they’re on Titan? Who will be in charge? What are the laws? What type of government will they have?” Rhys asked. 

They hadn’t given it any consideration. 

“I have a friend at Stanford, a constitutional lawyer. I’ll give him a call and see if he can help us,” Rhys said. 

“Sounds good, Rhys,” Bryan said.

The following morning, Michael found Rhys in Elliot’s lab. Elliot was in the middle of describing how his Laser Detector Array (LDA) worked in conjunction with the Targeting Control Unit and the High-Intensity Laser Canons.

“It’s accurate,” Elliot said.

Rhys and Michael left for Robotics to observe Dr. Robert Sanders conduct a series of tests on the Robonaut.

Sanders wanted the Robonauts to play a significant role in colonizing the planet. It would be autonomous, but in the event of a problem, the microchip would automatically connect to Sanders for the proper instructions. Robert believed that, through the Robonaut, he would live forever as a singularity, as Raymond Kurzweil, the American inventor and futurist, had predicted.

“I want you to perform the standard test sequence,” Robert said.

The two receivers in Robonauts’ dome heard the command. The microchip containing Robert’s engrams sent signals to the internal periprosthetic and mechanical devices and to the carbon nanotubes blended into Robonauts’ outer layer of synthetic skin.

Both eyes snapped open and closed. The optical cameras embedded in the eye sockets were blue. The cyborg’s dome turned left and right. Each arm rose to forty-five degrees and stopped. Robert continued with several more command-response protocols. 

“The Robonaut has passed all its tests and is functional,” Robert said.

“I hate AI. How do you turn it off?” Rhys asked.

Robert was annoyed by the remark.

“Thanks for coming, Michael,” Robert said. 

They walked to see Dr. Clifford Baker, the Chief Medical Officer for Space Medicine.

“Dr. Baker, do you have everything you need?” Michael asked.

“Yes, everything and more, thank you,” Dr. Baker said.

Dr. Baker handed Michael a list of supplies ready to be taken on board the starship: innovative precision medical tools and biological-computing systems that provided accurate diagnoses and dispensed pills. 

“My medical specialists have been trained for the environment onboard the ship. We still need to conduct psychological and physical exams on everyone to ensure no one has any viruses or illnesses. My nurses have prepared the screenings,” Dr. Baker said.

“Sounds good, like always, you have everything under control. The departure date has been moved up. I suggest you get those screenings and evaluations completed,” Michael said. 

They left Space Medicine for Administration.

Rhys’s constitutional law professor friend, Dr. Robert Goldman, arrived to brief them on the colony’s governance. Rhys introduced Michael to him before they took seats in the small auditorium.

“I recommend that the colony be governed by a direct democracy with no Executive, Legislative, or Judicial branches. Instead, a chosen representative should oversee the colonists’ debates and monitor the collection of the colonists’ votes. Each morning, the colonists will be presented with the day's issues on their computers. After passing a retinal scan, they will vote. I suggest that religion be practiced only in the home, which would eliminate domination by denomination,” Dr. Goldman said. 

“Sounds functional,” Alex said.

“You’re invited to go to Titan with us, Doctor,” Isaac said.

“I’m too old to go to space,” Dr. Goldman said.

The starship SEEDS-2025 was one kilometer long and one hundred meters wide. The Bridge housed crew workstations. Aft of the Bridge were the crew quarters. Below the Bridge was the electronics bay, which included a torpedo tube for the debris radars. The Medical Bay was aft of the Bridge, with cryo-storage and VOE below. Aft of the Medical Bay was the Galley, which could seat up to fifty at a time. Below the Medical Bay and Galley were the Cargo Bays, one of which housed the two Robonauts and the 10-D printers. The Engineering & Propulsion Bay occupied the top level aft; below were the six ST-1000s, ANNULAR, VASIMR, and the nuclear reactor. The Passenger Modules, which contained the colonist pods, encircled the main ship at the midpoint. The External Fuel Tanks extended from the rear of the Passenger Modules to the aft end of the ship. The Gravity Ring was attached to the main ship by four massive extension arms. Inside each arm were Vertical High-Speed Capsules (VHSCs). The Gravity Ring contained the Conference Room, recreation area, G-pool and gymnasium, an observation deck, working labs and offices, computer center, theater, and library.

“Upon arrival at Titan, the main ship will separate from the GR, which will remain in geosynchronous LTO. We plan to land the main ship horizontally inside the sixty-kilometer-wide crater we named ‘Base Crater.’ Rhys will descend in the Shuttle first to assess landing capabilities,” Michael said. 

“The decision to land can’t be made any sooner,” John said.

“Once on the surface, the colonists will remain on board until the two Robonauts complete the Main Dome and install the nuclear reactor, fish farm, and freshwater tank. The engineers will verify that all are operational before we egress from the ship. That all changes if it’s decided SEEDS-2025 cannot land inside the crater. In that case, we’ll use the 10-D printers to construct a space elevator to lower materials for the Robonauts and engineers. The Passenger Modules will be sent down to Auto-Land in sequence and encircle the Main Dome. The Robonauts and engineers will connect them together,” Michael said.

“All exterior surfaces of the main ship have been coated in the translucent synthetic steel,” Phillip said. 

“The ship has one LDA, two HILCs, and two RGs. A full test of the system will be initiated when we depart for Titan,” John said. 

“Have the colonists received their safety and emergency training?” Bryan asked.

“Yes. Each colonist will receive two color-coded jumpsuits representing their group. The jumpsuits are self-cleaning and transmit current health status to the Medical Bay. The colonists are allowed one duffel bag of personal items,” Michael said. 

Rhys leaned forward and placed his elbows on the table. 

“What do I tell my personnel about making the flight?” Rhys asked.

“How many are there?” Michael asked.

“Twenty-four.” 

“The answer is to add one more PM and add additional provisions,” Michael said. 

“Get the additional PM secured to the starship as soon as possible,” Bryan said.

Rhys acknowledged the directive. 

“The engineers are ready for the crew to board so they can perform the ST-1000 test runs. They’re also testing every mechanical device to ensure they’re operational. The cabin pressure checks still need to be completed. I’d make them move faster, but I don’t want them to miss anything,” John said. 

“I concur. Questions, comments?” Bryan asked.

There were none.

“You all have done excellent work,” Isaac said.

Two days passed.

Bryan and Isaac stood before the SEEDS personnel. A camera focused on them, ready to broadcast across the closed-circuit monitors. Those in SpaceTech watched their screens.

“Due to the current critical political atmosphere, we have adjusted our timeline. SEEDS-2025 will launch in two weeks. By the end of the week, you must have your affairs in order. In three days, we’ll send the crew to prepare the ship for departure. Once we receive word that the ship is ready to depart for Titan, you will be transported in the order of essential and non-essential personnel. Two fully automated shuttles with seating for thirty passengers will take you to the ship,” Bryan said.

John hadn’t expected to leave so soon. It sank in that he had two days with his dad. His mom had passed away ten years earlier. He had no siblings. He pushed open the glass doors in front of SEEDS and walked to his car. He loved his dad more than anything in the world. He sat in his car as tears fell. He didn’t try to stop them. If they fell in the car, they might not fall in front of his dad. He backed away from the massive hangar, waved at the guard at the gate, and headed home. He detoured to a store to get hot dogs and beer. When he arrived home, John Sr. ran out to help take the bags into the house. They took two cold beers to the back porch and settled into their favorite porch chairs. 

“What is it about a cold beer on a hot summer day?” John asked.

“What is it? It’s the best thing about summer,” John Sr. said.

John took another drink. John Sr. read John’s gloomy mood.

“They moved up the launch date. I leave in two days to get the ship ready,” John said.

John Sr.’s eyes moistened.

“I didn’t expect this conversation for another year.”
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Earth struggled to accommodate tens of billions of people. The population required ninety-six percent more food and energy. Farmers overharvested the land and used chemicals that burned the fields. Natural gas and fossil fuels were exhausted. Carbon dioxide levels in the atmosphere increased at alarming rates. Toxic chemicals from industrial waste dumped into lakes and rivers poisoned people with arsenic, mercury, and lead. Concrete and steel cities covered every inch of Earth’s surface, with no regard for the effect on water reserves. Cities along shorelines were underwater after sea levels rose. Animals went extinct, while evolved superbugs and bacteria became resistant to medicines. Laws to protect the environment and the population went unenforced. The intense and frequent tsunamis, floods, volcanic eruptions, earthquakes, melting icebergs, and raging wildfires took a toll on Earth. Climate change warnings went unheeded.

The people believed technology would save them, but artificial intelligence replaced them in the workplace. The dreams parents had for their children’s future dissolved. Suicide rates spiked. Religious leaders made desperate attempts to ease the suffering with prayers and ancient doctrines, but the followers had lost their faith. World governments were in a constant state of high alert. Tribalism and nationalism reigned, and the people followed crazed leaders into the abyss. Those who argued against bloodshed and for cooperation were killed. The doomsday believers burrowed underground to wait for the Apocalypse. 

Astrophysicists Dr. Bryan Neumeister and Dr. Isaac Arthur concluded that the answer was to leave Earth and find a new home for humanity. They co-founded SEEDS, the Strategic Extra-Earth Development Site, a secure facility that developed advanced technology from ultra-science research. SEEDS occupied an abandoned blimp hangar on Moffett Federal Field, south of San Francisco. DARPA and NASA’s Ames Research Center were located across the joint civilian/military airport from SEEDS.

The board considered the probability of war. 

“The Chinese and Russians will soon depart to colonize Mars. The latest intelligence reports indicate tensions between nuclear-armed countries are reaching critical mass. Given these developments, we need to re-evaluate our plans for Mars. Isaac and I believe Saturn’s moon Titan is a better destination for us. Departing for Titan will allow us to avoid any military confrontations should they spill over into the colonies on Mars,” Bryan said.

“We’re scientists, not soldiers. We have no desire to be involved in armed conflicts. We want humanity to have a second chance and to study the Universe. Titan would be the perfect option,” Isaac said.

“Dutch astronomer Christiaan Huygens discovered Titan in 1655. He named the moon in honor of the original gods of the Universe. In Greek mythology, the ‘Titans’ were the twelve children of Uranus and Gaia, believed to have existed before the creation of the Universe. In 2004, the Cassini spacecraft was the first to get a close look at Titan. After Cassini launched the Huygens probe, it recorded the terrain below Titan’s dense atmosphere. Ontario Lacus was a large methane lake in Titan’s southern hemisphere. We suggest colonizing a large crater near the lake,” Bryan said.

“Titan is close to another Saturn moon, Mimas, which is believed to have an abundant supply of water ice. If we run short on water, we could send a supply ship there,” Michael said.

Bryan and Isaac hired Dr. Michael Talbot as Project Manager. Talbot, a physicist with degrees from MIT, Stanford, and Oxford, oversaw the construction of a starship and a space colony. He, in turn, hired the best scientists in biology, biotechnology, defense systems, fabrication, robotics, rocket propulsion, space medicine, and space communications and navigation. The excitement among the board members was like a high-energy burst inside a particle collider.

“How far can we step out of the box?” Steven asked.

Dr. Steven Winslow was the head of Biotechnology.

“Our philosophy has always been to keep both feet on the ground. If you can create new technology for the ship, colony, or colonists, we’ll provide what you need to build it,” Michael said.

Everyone on the board voted to make Titan the new destination. The briefing was adjourned so they could return to their labs. As they left, the scientists discussed the Universe’s accelerated expansion and how it would affect their mission calculations.

Dr. James Fulbright, neurosurgeon, called from one of the biotechnology labs. 

“Michael, you need to come here now. It’s done,” Dr. Fulbright said.

“On my way.”

“Michael, let us know how the surgery went,” Bryan said.

Michael left for the lab on one of the subterranean levels below the first level of SEEDS. Biotechnology research encompasses a wide range of procedures for modifying living organisms. The scientists there also worked with the biology lab to create cryogenic storage systems for the human and animal embryos that would be on the flight. They also preserved the seeds of every plant species.

He waited for the retinal scan to allow entry into the secure lab. He heard a hissing sound as the door opened because the lab was a sterile environment. In the next chamber, he put on a lab coat, surgical mask, and latex gloves. An assistant escorted him through the corridor until they reached a hospital room on the left. Michael went inside. On one side of the room was an operating theater. On the opposite side was a control room with an array of computers and monitors.

Dr. James Fulbright had implanted a microchip at the back of the patient’s brain to provide access to the Human Knowledge Database. Wires ran from the back of the patient’s skull to the computers, where green annunciators indicated the microchip was operational. The patient’s vitals looked good. Dr. Fulbright examined each eye with a small flashlight, then encouraged the patient to wake from sedation. 

“Trent? Can you hear me?” Dr. Fulbright asked.

His eyelids fluttered like the wings of a butterfly until they remained open.

“Yes, Doctor.”

The test subject was Dr. Trent Garth, a world-renowned cosmologist. It was a high-five moment for Dr. Fulbright’s research team. Michael leaned in.

“How do you feel, Trent?” Michael asked.

“I feel great! You wouldn’t believe how incredible it is to have access to the entire buffet of human knowledge,” Trent said.

“The board agreed to change the destination to Titan,” Michael said.

“I hoped they would. A colony on Titan means we will have reached outer space, the distance from Saturn to the Kuiper Belt,” Trent said. 

“You won’t be leaving for Titan yet. You’ll need to stay here until the sedation wears off. Get some rest,” Dr. Fulbright said.

“Yes, get some rest, Trent. I’m headed back to the office to brief Bryan and Isaac,” Michael said.

Before Michael left the lab, Dr. Winslow stopped him at the door.

“I want you to see this,” Steven said.

They walked to his lab in a separate part of Biotechnology. When Dr. Winslow’s assistants saw Michael, they moved to either side of the examination table.

“Our colonists should have an advantage on Titan,” Steven said.

Steven showed Michael an X-ray.

“Two hearts?” Michael asked.

“To boost the blood flow for strenuous activity on the moon,” Steven said.

The patient was Navigation Officer Tommy Winter.

“But Titan’s gravity is 1.3 g, close to gravity on Earth,” Michael said.

“But the atmosphere is different,” Steven said.

“How do you feel, Tommy?” Michael asked.

“I get an incredible boost from the second heart. I feel as if I could run to Titan,” Tommy said.

“I’ve had Tommy on the treadmill for an hour straight. When he got off it, he wasn’t even winded,” Steven said.

“What happens if one heart fails?” Michael asked.

“He reverts to the other heart,” Steven said.

“The research with Tommy, is it ethical? Or have we become grinders?” Michael asked. 

“Grinders are individuals who use cybernetic devices to manage their own biology. They try to create ‘after humans’ with technologies like CRISPR. It started with cyberneticist Dr. Kevin Warwick’s Project Cyborg. I’m a scientist. I conduct scientific research on techno-progressivism for space travel to preserve and protect all humans,” Steven said. 

“I’ll tell Bryan and Isaac about the two hearts. We’ll see what they say about it. Take it easy, Tommy, we need you on the Bridge,” Michael said.

As he left Steven’s lab, Michael decided to visit the other labs on the subterranean levels. Dr. Phillip Britte’s fabrication lab developed 4-D printers capable of constructing objects of any size using a planet’s natural resources. During the flight, the 10-Ds would manufacture parts for ship repairs. The hydroponics, food, water, and waste lab developed a system that recycled human waste through the hydroponic bays to fertilize the plants and feed the fish farms. They worked with the fabrication lab to create graphene sleeve tanks between the ship’s inner and outer hulls. The sleeves would store fresh water from Earth. Along with the fuel in the External Fuel Tanks (EFTs), the stored water provided a natural barrier against radiation in space. Robotics created the large metal Robonauts, programmed to construct the facilities and habitats on Titan. The flight crews spent most of their time in Flight Training, where the classrooms and the starship’s simulator were located. Bob Hinkle and his younger brother Tom ran Space Communications and Navigation. They designed the route maps, approach profiles, and star charts. Bob had an old transceiver in his office that could once contact Voyager 1 and 2. Dr. Allen Clemons in propulsion was responsible for the ST-1000s and the ANNULAR and VASIMR ion thrusters.

After reviewing the labs, Michael entered Bryan’s office. Isaac sat on the sofa.

“Trent’s surgery was a complete success.”

“Back in the day, Trent and I worked on several projects together at Cambridge. He was elated when I asked him to join SEEDS and be the test subject for the microchip. Any other new science to report?” Isaac asked.

“Steven had a surprise,” Michael said.

“Steven always has surprises. He’s never been inside the box,” Isaac said.

“He asked me to go to Biotechnology when I left Trent. He surgically implanted a second heart into one of our WCOs.”

“Does having two hearts mean the crew member is still classified as a human?” Isaac asked.

“Maybe Human 3.0. Steven’s not a surgeon. I’m not sure his doing the surgery was ethical. He should have spoken to Dr. Baker first and to us,” Michael said.

“When Dr. Baker finds out, he won’t be happy about it. Did Steven say why he added the heart?” Isaac asked.

“To give the colonists more endurance in Titan’s atmosphere.”

“I don’t know how ethical it was, but it sounds like an option. Like everything else we do in SEEDS, if it works, no one will complain,” Isaac said.

“Steven said he’s competing with Dr. Sanders’s Robonauts. He doesn’t like them.” 

Bryan and Isaac watched Michael stare out the window.

“What’re you thinking, Michael?” Bryan asked.

“We’re headed into space, farther than anyone has gone. We’re going back to our roots as explorers. We’ll observe the magnificence of the universe as it passes by the portals of the starship. How fortunate are we?” Michael said.

“We’ll be fortunate as long as we depart before the Earth lies in ruins,” Isaac said. 

“Michael, tomorrow you leave on the company plane for SpaceTech to check on the progress with the expansion,” Bryan said. 

“What time?”

“Zero-early-thirty.”

“What time is it? What day is it? I haven’t been outside SEEDS for days,” Michael said.

The following morning, the corporate jet’s turbofans roared to life as Michael approached the plane. His circadian alarm kept ringing. He climbed the stairs and sat alone in a passenger seat. He took out the technical drawings to review. Before the approach and landing, he set them aside, closed his eyes, and ruminated on his first contact three years earlier with Dr. Rhys Mason, an engineering entrepreneur. Inside the massive SpaceTech facility were ST-1000 methane-fueled, cryogenic engines, spare External Fuel Tanks, and Passenger Modules. Rhys’s SpaceTech facility was a perfect match for SEEDS.

Rhys met the plane. Michael handed him the technical drawings he had brought for the expansion plans. They spent hours discussing the specifications with Rhys’s engineers. On Rhys’s desk was a scale model of his High-Speed Capsule (HSC), a revolutionary mode of ground travel capable of reaching speeds up to 600 kph. 

“Can the HSC be used on Titan?” Michael asked. 

“Titan has a lower air density than Earth, so they would work well. With a system of HSCs, you could accelerate the exploration of the moon,” Rhys said. 

After the meeting, they drove to Rhys’s home and discussed the future for the rest of the night.

“Your idea of launching prefabricated, fully functional ship modules and sleeving them together in the shroud in LEO, instead of transporting the individual parts to assemble them, was pure genius. It saved SEEDS at least ten years of building the starship,” Michael said. 

“Time is a major factor. If we delay departure, the world could crumble beneath our feet,” Rhys said.

“Dr. Allen Clemons from Propulsion had the ANNULAR and VASIMR ion thrusters transported to the Engineering & Propulsion Bay (EPB) on the starship. We’ll do the test runs of both while en route,” Michael said. 

“My ST-1000s are tested and proven, but the ion thrusters, if they perform as expected, will save us fuel and give us far more speed. Dr. Clemons and I discussed using nuclear thermal propulsion, but it has reliability issues due to vibrations and excessive heat. I heard something about Trent Garth being fitted with a microchip in the back of his skull?” Rhys asked. 

“The surgery went well. The microchip is connected to the Human Knowledge Database (HKDB) and is operational. I spoke to him right after the surgery. He said he now has access to the human knowledge buffet,” Michael said. 

“I worked with Trent at MIT. I’m surprised the knowledge isn’t flowing from him into the Human Knowledge Database,” Rhys said. 

“There’s another surprise from Dr. Winslow. His test subject, one of the crew, now has two human hearts. He hopes it will give the colonists an extra boost on Titan. It’s his answer to Dr. Robert Sanders’s motor-hydraulic cyborg, which uses Robert’s engrams imprinted on a microchip to operate it. Robert believes the singularity is the next step in human evolution. Bryan and Isaac want to see whether the cyborg or the two hearts will be more useful on Titan,” Michael said. 

“I don’t like anything that uses AI because you can’t trust it. It’s dangerous. There’s no way to predict how artificial intelligence will behave. It’s possible humans won’t be able to control it. What’s the point
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