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2075

Space Command was established by like-minded nations seeking to expand humanity's footprint in the galaxy. It operated under Earth’s space law, which regulated space exploration, rescue efforts, and weapons use. High-ranking officials in Space Command saw the Moon as the Holy Grail of the high ground.

Luna Base facilities included a command center, personnel housing, scientific research labs, hydroponic domes, filtration stations, and engineering. The base's primary purpose was to be a refueling station for deep-space starships. Massive space docks saw a steady flow of spacecraft carrying crews and supplies from Earth to the Moon and back, while starships departed for other solar system bodies.

One such departure was an autonomous cargo ship launched to Saturn's moon, Enceladus. In its cargo hold was Guardian, a high-tech research and habitat submersible. The cargo ship touched down at a predetermined location on Enceladus's South Pole near the Tiger Stripes. The Divining Probe, sent a year earlier, had detected possible life in the moon's ocean.

Three months later, Sagan, an ultra-science research ship, departed for Enceladus. The ship surged from Moon orbit, and its nuclear-pulsed rocket reached near-light speed. The journey would take three months. The onboard AI controlled the life support, navigation, and propulsion for the first two months while the crew and scientists hibernated. The cryosleep protected them from the effects of ionizing radiation and weightlessness. It also reduced the psychological impact of long-term isolation that could lead to space madness.

Once a month, the AI woke the Chief Medical Officer to evaluate the crew and scientists' vital signs. She also checked Sagan for bacteria, pathogens, and radiation. Space bugs often haunted starships, and in the previous year, a crew on its way to Jupiter was sickened by the drug-resistant Enterobacter bugandensis.

When Sagan was one month out from Enceladus, the two-week rehabilitation process began for the crew and scientists. In the first week, the AI slowly raised their body temperatures, rehydrated them, and gave them a hibernation cocktail of preventative medications and mild stimulants. In the second week, they received adjustments to their microbiomes along with external stimuli of light and sound. Sagan's speed was adjusted for the 1 g required for them to reacclimatize from the weightlessness. 

En route, the multipurpose laser system powered by Sagan's reactor generated a concentrated beam that annihilated space debris. After Sagan established a geosynchronous orbit over Enceladus, the laser system searched for the navigation reflector near the cargo ship to provide Sagan's shuttle, Seeker, guidance for a successful landing on the frozen moon.

Space Command recognized Sagan’s crew as the best of the best.

Commander Ethan Chandler, thirty-two, tall with jet black hair, was a decorated officer and wrote the manual on space exploration. Ethan had a reputation for being the one to be with during a crisis. His resume included survey missions to Jupiter, Mars, and Venus.

Captain Hannah Bradley, twenty-seven, with blond hair and green eyes, flew supply missions to Luna Base before accepting her assignment to Sagan. Hannah met Ethan through friends at a Space Command dinner party, and they planned to marry upon their return to Earth after the Enceladus mission.

First Officer Paige Stockton, twenty-four, with auburn hair and deep blue eyes, was a dedicated flight officer and excelled at her duties on Sagan. Paige was determined to command a starship one day. Before her assignment, Paige's resume included supply missions to Luna Base and other outposts.

The science team was comprised of world-renowned experts in their fields. 

Evolutionary anthropologist Dr. Xin Cun, fifty-two, with a graying ponytail and almond eyes, earned a Ph.D. from Tsinghua University in China and MIT. He created the Divining Probe program and selected the team to assist him in searching for carbon life on Enceladus.

Dr. Alec Madden, bioastronautics, forty-five, with cropped hair and hazel eyes, was selected because of his extensive background in AI and starship systems. Alec had also designed the ultra-science submersible Guardian. 

Dr. Nia Spencer, Chief Medical Officer, forty-two, shaved head and large brown eyes, graduated first in her class at Johns Hopkins University. She was a skilled surgeon and the leading authority in space medicine.

Dr. Kate Madison, evolutionary microbiologist, thirty-three, with short sandy blond hair and brown eyes, had received a Nobel Prize for her work in microbiology. Before leaving for Enceladus, Kate was Stanford's Chairwoman of the Biology Department.

Dr. Kima Little Feather, twenty-seven, with long black braids and dark eyes, grew up on an impoverished Navajo reservation in Arizona. She became the world's leading authority in evolutionary genetics after graduating with a Ph.D. from Arizona State University.

Dr. Tatiana Garin, a thirty-year-old planetary scientist with chestnut hair and green eyes, graduated from CORELIS, the Cold Region Environment Landscapes Integrated Science at Saint Petersburg University. Xin chose Tatiana because of her extensive knowledge and expertise in deep-sea ocean research, which would be perfect for the ocean beneath the ice-covered moon. 

Each team member wore a Sagan patch with embroidered identification on their blue jumpsuits that transmitted vitals and other health information directly to the medical station.

After their two-week rehabilitation from cryosleep, the AI raised the overhead lighting as the crew and scientists entered the bridge. Everyone stretched stiff muscles and bones as they approached their workstations. In the background, the sounds of the monitors and instrumentation were heard. Cun and Chandler stood at the forward windows. Xin pulled on his goatee as he watched Commander Chandler stare at Saturn floating in the black ocean of space.

"What are you thinking, Commander?" Xin asked.

"We're nearing outer space, the distance from Saturn to the Kuiper Belt, all because of your Divining Probe," Ethan said.

"Enceladus is a water-rich moon. The samples collected by the probe confirmed the presence of organic matter in Enceladus's global ocean near its  South Pole, an area perfect for astrobiological research. After Guardian descends into the ocean, we hope to find it," Xin said.

Kate joined the conversation.

"Commander, we're looking for a prokaryotic cell, a basic collection of molecular parts, like bacteria or archaea, often found in deep sea hydrothermal vents. If we're lucky, we'll find eukaryotic cells, which are membrane-bound collections that have a nucleus with DNA. LUCA, Earth's last universal common ancestor, was a prokaryotic cell that led to all life, including humans. Abiogenesis is the natural process of life arising from non-living matter, such as simple organic compounds. If we find either cell, we will have found the origins of life on Enceladus," Kate said.

"The cells first appeared in the hydrothermal vents during the Hadean Period on Earth," Xin said.

"The Hadeon Period?" Ethan asked.  

"The archaeologists used the term from the Greek word Hades, or hellish, to define the conditions on Earth when there was superheated lava and a thick atmosphere of methane and ammonia," Kate said.

"And a cell just appeared one day? How did it get there?" Ethan asked.

"When Earth was something of a water world, a meteorite, 200 times larger than the one that killed the dinosaurs, struck. The meteor was rich in carbon, phosphorus, and iron, and may have started the early development of an ecosystem of microorganisms that interacted with other organisms to survive. Organic compounds contain carbon, which is abundant in stars and planets. We believe the Divining Probe found a biosignature of carbon under the surface, which would indicate an early form of life," Kate said.

"Finding it would mean we're not alone in the Universe, something humans have wanted the answer to for millennia," Xin said.

"How did it get on Enceladus?" Ethan asked. 

"The same way. From comets and meteorites that struck the moon over billions of years. The Greek philosophers Anaxagoras and Anaximander opined that life was not required to be indigenous to a planet and could have come from anywhere in the universe. It's called the panspermia hypothesis," Xin said.

"What happens if you find it?" Ethan asked.

"We protect and study it. And make sure it survives," Xin said.

Two days passed.

Saturn, the second-largest planet in the solar system, grew more prominent in the forward windows. Saturn's moons, Titan, Pandora, and Prometheus, herded the other one hundred eighty-plus other moons into the rings to keep them from escaping into space.

Enceladus, the brightest of Saturn's moons, came into view. The moon was a scalene ellipsoid, and, like Earth's Moon, one side always faced Saturn. The surface was pure water ice and appeared smooth with cratered, grooved plains, troughs, and scarps. Water vapor and ice erupted from geysers in the south-polar region called the Tiger Stripes, where ridges and fields of ice boulders surrounded tectonic fractures. 

Ethan ordered the nuclear-pulsed rocket to shut down and used braking thrusters to begin the ship's deceleration for Enceladus. The crew chattered a lot as they ran checklists. Blue, green, and red annunciators blinked on the instrumentation. Large fans cooled the technology. The AI's alert system advised Ethan that all systems were operational.

"ETA for geosynchronous orbit over the site?" Ethan asked.

"Two days from now, on Saturday," Paige said.

"Or Sāturni diēs, as the Romans called it," Xin said.

He turned to face Alec, who was standing at the window.

"We're almost there, my friend," Xin said.

The AI navigational programming used Lagrange points to enter a halo orbit over Enceladus's southern pole. Once the laser located the navigational reflector near the cargo ship, station-keeping thrusters held the starship in low Enceladus orbit (LEO).

"What if we can't land the shuttle? Is there a Plan B?" Hannah asked.

"There's no Plan B," Ethan said.

"There's always a Plan B and the rest of the alphabet," Hannah said.

The science team was in the prep room, changing into their spacesuits. Once suited up, they checked each other's equipment. The researchers were excited and anxious to begin the search.

"Has anyone changed their mind about spending an extended amount of time inside Guardian's cramped interior below the surface of another world?" Xin asked.

"Now is not the time for changing minds, Alec," Nia said.

"Maybe we'll mutiny later, but..." Tatiana said.

"Has anyone seen the manual on how to fly Seeker?" Alec asked.

"It's in the magazine rack in the restroom," Kima said.

Levity helped to relieve the tension. Before they left for Seeker, Ethan entered the prep room and briefed the scientists.

"We'll be monitoring the launch and landing. Remember, one small mistake can become a major disaster in seconds, and all we've accomplished will be lost. Alec, be prepared to disconnect the Auto-Flight system if any deviations occur during the descent or landing. If you abort the landing, say for structural damage, climb back to Sagan. At that time, we'll evaluate whether to attempt another landing," Ethan said.

"Seeker is constructed of composite materials, honeycomb carbon webbing, and is coated with an aerogel stronger than steel. The chances of a hull breach are null," Alec said.

"Yeah, and technology never fails, right? Be safe out there," Ethan said.

Ethan touched every shoulder before the scientists entered the airlock and climbed aboard Seeker.

Seeker was a standard Space Command shuttle. It was AI automated and had seats that converted to cryopods if needed. It carried emergency food and equipment, a microreactor, and a micro-laser. The scientists harnessed themselves into their seats.

"Sagan, Seeker is standing by for departure," Alec said.

Ethan, Hannah, and Paige checked for warning lights.

"Turn them loose," Ethan said.

"Seeker, you're cleared to depart," Paige said.

The pressure thrusters lifted Seeker, and the shuttle flew out of Sagan's hangar. Once clear of the starship, the Auto-Flight system oriented the shuttle for the descent. Alec kept his eyes locked on the Primary Flight Display, which provided the descent profile navigation, and was prepared to disconnect the Auto-Flight if necessary.

As they descended below Sagan to Enceladus, the team looked through the portals at the stars that never moved. Saturn was their only visual reference for the acceleration they felt in their seats. As Seeker approached the surface, the ship experienced moderate buffeting until touchdown. The ship's micro-laser located the navigation reflector beside the cargo ship, and Seeker's Auto-Flight system successfully landed on the surface.

On Sāturni diēs, two men and four women from Earth were the first to see the otherworldly landscape of Enceladus. They looked with awe at the jagged edges and stalagmites of ice hanging off the edges of the cargo ship. Saturn observed their arrival from the horizon.

It had been nine years since Dr. Xin Cun began the Divining Project to search for life in the moon's ocean. The team celebrated with high-fives. Everyone wanted to be the first human to set foot on Enceladus, so they drew straws. Tatiana pulled the shortest one, though she was hesitant as she entered the airlock. Alec closed the bulkhead door behind her, then pressed the red switch to open the outer hatch. Tatiana's right foot settled on the ice. With both boots on the ground, her helmet twisted as she surveyed the blinding white, ice-covered moon. The team watched through the portals.

The surface of Enceladus was a coursing plain of jagged and smooth blocks of ice in high and low mounds. The sharp edges of the peaks and rocks rose kilometers into the sky and were visible below white and pewter clouds. The Sun, burning at 5,600°C since Enceladus was born, had been unable to melt away the ice. To the distant horizon, ice fog caused uncomfortable spatial disorientation from whiteouts.
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