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Chapter One

Back on Earth
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Returning to Earth orbit presented both advantages and challenges. While the prospect of stepping outside without an EVA suit was appealing, this was preceded by a series of mandatory medical evaluations, debriefings, media engagements, and scientific conferences.

The crew was informed by Command that Unity would once again split into its two remaining hulls. The return vehicle would stay in open space, serving as the core for a permanent orbital laboratory. Nothing originating from Wolf 1069b would be permitted to enter Earth's gravity well, due to the significant risk of ecological contamination or outbreak. Future expeditions would dock and detach their research modules, integrating them with Unity over time. Eventually, this process would transform the complex into a fully staffed space station. The second hull was slated to be upgraded for subsequent missions, and the broader fleet would benefit from enhancements inspired by Unity's feedback, allowing each ship to be customized for its designated target system.

Once the crew collected their travel bags, they proceeded to the hangar for decontamination prior to boarding the drop ship. The descent process was conducted smoothly and without incident. Upon arrival, the crew experienced their first exposure to warm air and sunlight, which matched expectations. After a brief moment permitted by the chaperones to appreciate the environment, all personnel were directed toward the medical facility.

It was to be a day of taking blood samples, scans, and physical tests before being dismissed in time for their evening meal. Tomorrow was going to be the start of the never-ending cycle of debriefings, meetings, and conferences. That night the crew had filed their post-mission reports and finished uploading their scientific and engineering papers to start peer review process.

Everything proceeded as expected, until the medical conference. In the morning, Sandy presented the mission’s physiological data. That afternoon he unveiled the findings on the Wolf 1069b Surface Silicate Mat, Sample Series 1 (WSSM-1), affectionately nicknamed Bob by the crew. The talk went smoothly. The questions did not.

A professor rose and declared with authority, “WSSM-1 isn’t alive, it’s simply a geological process.”

Sandy responded calmly, “What makes you say that?”

The professor replied sharply, “It doesn’t meet the criteria for being considered life.”

“Bob doesn’t have to fit ‘Earth’s’ definitions,” Sandy said. 

"The Wolf 1069 system presents conditions distinct from those found elsewhere, including differences in the star, its spectrum, the atmosphere, and even the planet itself. Any life emerging in this environment would possess unique characteristics based on its environment, just like on Earth. Based on current observations, Bob exhibits traits that appear to bridge the gap between viral and fungal forms."

"To be classified as a life form, certain criteria must be met."

"It does satisfy those requirements," Sandy responded. "Bob has adapted specifically to the surface of Wolf 1069b and reproduces by forming additional identical lattices, even in non-native terrain there by showing mobility. It derives energy from both stellar and planetary ultraviolet emissions, and the lattice's own output. Furthermore, it produces acids to dissolve rock and dust, thereby extracting nutrients or simply feeding. Its behaviour demonstrates resource acquisition and hazard avoidance, which is absent in geological processes. If Bob exhibited these characteristics on Earth, it would be considered a life form. Is your objection rooted in scientific principles, or does it simply reflect the absence of DNA?"

"Life should be defined based on established understanding."

"Before this mission," Sandy explained, "our understanding of life was limited to what we knew from Earth. With new data from another planet, science must adapt to fresh evidence. Bob meets our familiar criteria, like requiring liquid water, and it goes even further by showing silicon-based biochemistry. Knowledge is not a fixed boundary; it's a foundation for future discoveries."

The discussion continued, but the professor stubbornly refused to accept that life on other planets could be different from Earth's standards. After he began interrupting audience questions, security stepped in and quietly removed him.

Sandy believed this incident was just the start of an ongoing debate about whether Bob truly qualified as 'alive.'

Life, he thought, should be defined by both our current understanding and what we continue to discover.

Time seemed to crawl until the crew's month-long break finally arrived. Sandy and Donna made their way home to the Scottish Highlands before setting out to explore the west coast with wild camping and extended walks, seeking peace and quiet. They desired solitude without interviews or meetings, and except for their boss, their whereabouts remained unknown.
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Chapter Two

Back to Work
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They had enjoyed a fantastic holiday, but now it was time to return to work. Their boss had scheduled a meeting with the mission team at nine o’clock, though the agenda remained unclear.

As they entered the conference room, Professor Amy Foster and the mission-control leads were already waiting for them.

“Good morning, you two. Did you have nice holidays?” Amy asked.

After exchanging greetings, Donna smiled and replied, “We did, thank you. How about yours?”

“Oh, I took a vineyard tour through France,” Amy answered.

“That sounds wonderful. I’m surprised you came back,” Donna quipped.

Amy quickly got everyone’s attention. “You’re both headed out again. The destination this time: Teegarden b.”

Sandy couldn’t conceal his excitement. “When do we leave?” he asked.

Approximately one year from now, the fleet will transition to Warp-7 technology and integrate the recommendations from the Wolf 1069b mission. Future missions will be staffed by a crew of two humans, supported by AIs operating within robotic bodies. This arrangement ensures continuous coverage of all ship systems and responsibilities and allows the human team to concentrate on scientific research and operational tasks. The goal is to divide the human crews and assign them to various star systems according to their individual expertise.

You will individually be assigned responsibility for leading teams dedicated to implementing these modifications, coordinating scientific initiatives and facilitating enhancements to drone operations. At present, drones are deployed within the Teegarden system and are anticipated to return within six months.

Sandy requested, "If possible, may Marie serve once again as the medical AI?"

Amy grinned and nodded. "She's currently being fitted for her body. Once she's certified, she'll check in with you. Since you both have plenty to accomplish, I'll leave you with the operations plan, ship diagrams, and details about the science upgrades. I've also placed your new passes and office location in the folder."

After Amy exited, mission control outlined the bigger picture. The mission would replicate Wolf 1069b's approach but extend to a comprehensive survey of all moons and planets. Teegarden b was chosen as the landing site, while probes would be directed toward Teegarden c, a world similar to Europa or Enceladus. Findings would be sent to the crew on Teegarden b for analysis and further testing. Space telescopes would orbit Teegarden b, and probes would shuttle data back to Earth. Eventually, the agency aimed to establish lasting scientific stations throughout every system they explored.

An archaeologist AI was added to the crew roster, which was sparked by renewed curiosity about ancient, advanced life after the Unity crew's extinction debates. This AI would identify promising sites using geological data.

The meeting wrapped up by lunchtime. In the canteen, Sandy and Donna checked their new ID badges, Donna as Captain of Discovery, Sandy as Mission Commander for Teegarden, and exchanged a brief, surprised smile.

During lunch, they discussed equipment upgrades. Sandy was interested in a new plume-collection probe being tested at Enceladus, Triton, and Europa, particularly its handling of plume impacts, sample capture, cold-chain integrity, and sample containment.

Sandy proposed a new planetary laboratory module featuring two labs separated by a central corridor. The design includes access from the corridor to a changing room, followed by an airlock leading into an area filled with the planet’s atmosphere. By opening the external module airlocks, this room would serve as a combined laboratory and hydroponics bay for cultivating and researching indigenous plant species. The space would require significant insulation however, with appropriate protective suits, both AI and human personnel could operate within the module. Additionally, this configuration would substantially simplify contamination control procedures.

Donna paused. "If we don't need to recreate the atmosphere, that's a major advantage."

"Agreed," Sandy replied. "AIs with physical forms might be best for on-site tasks. We’ll need special suits. I'll suggest it to Engineering after lunch."

They arrived at their new office, which featured a comfortable corner and an impressive coffee machine.

"So, this is what privilege looks like," Donna remarked.

Sandy gestured toward the amenities. "Someone knows how we operate."

At their workstations, Sandy transmitted the lab-module proposal along with a memorandum detailing suit requirements. Subsequently, they accessed the most recent Teegarden system report. The star, classified as a cool red dwarf, emits low levels of visible light but is considerably strong in the infrared spectrum, characterised by minimal blue, limited green, and a narrow concentration of red wavelengths.

Teegarden b

• Maintains a stable and preserved atmosphere

• Exhibits robust magnetic shielding

• Experiences limited stellar activity from Teegarden’s Star

• Supports a temperate global climate

With an atmosphere capable of distributing thermal energy:

• The dayside does not reach extreme temperatures

• The nightside remains above freezing levels

• The broad twilight ring constitutes the most habitable zone

Climate models indicate temperatures along the terminator may range from approximately 10 to 30 °C, which suggests the potential presence of liquid water.

Teegarden c


	Features a thin, low-pressure atmosphere.

	Dominated by frozen landscapes on a global scale.

	Atmospheric composition is primarily CO₂ and N₂, with minor concentrations of CO, CH₄, and possible H₂O vapour.

	Tidally locked rotation



The estimated average surface temperature is approximately −47 °C.

Key regions for investigation include:


	Deep aquatic environments, where infrared penetration varies.

	Sub-ice habitats

	Zones characterized by high levels of sediment or mud.

	Areas with volcanic or geothermal infrared emission



On both planets, indigenous phototrophic organisms would probably rely on anoxygenic photosynthesis, utilizing bacteriochlorophyll-type pigments capable of absorbing infrared radiation. Instead of water serving as the electron donor, plausible alternatives include molecular hydrogen (H₂), hydrogen sulphide (H₂S), ferrous iron (Fe²⁺), or various organic acids. Potential morphological analogues might resemble purple and green sulphur bacteria. In accordance with these considerations, the research team assembled equipment lists and established baseline testing protocols.

Anticipated surface challenges:

• Extreme low temperatures

• Elevated infrared levels resulting in thermal accumulation and sensor disruption

• Minimal visible light availability

• Should bodies of liquid exist on Teegarden b, specific underwater sampling procedures will be necessary

• Cultivation of indigenous bacterial species onsite will require new media formulations and adaptation to local growth conditions. Sandy’s atmospheric laboratory addresses part of this challenge, with only the need to replicate solar infrared remaining.

The outcome would largely be determined by the data collected and returned by the drones after six months.

In the weeks that followed, they met with designers and worked with prototypes before the trials began. The updates left a strong impression and if proven effective, the new tools could transform the mission.

Marie arrived in the afternoon, identifiable by the name patch on her jumpsuit: Dr Marie, Chief Medical Officer, now inhabiting her robotic body.

"Dr Marie, it is a pleasure to see you," Sandy said, offering a handshake. "How are you adapting to your new form?"

"Thank you for facilitating my assignment," she responded. "The transition presents some challenges, but the experience has been rewarding thus far."

Donna extended her hand as well. "Congratulations on your appointment, Doctor. Should you require desk space, please feel free to join our office. As you can see, there is ample room, and doing so will keep you informed of our ongoing work."

"Thank you. I accept your offer," Marie replied.

Marie received updates regarding the trial proceedings and was invited to provide feedback on ship enhancements. She was incorporated into all pertinent project teams, serving both as a medical doctor and as an AI, enabling colleagues to assess her practical competencies in Teegarden environments.

Several weeks later, the group participated in an underwater probe trial. While camera transmissions exhibited excellent quality, the sampling apparatus encountered repeated malfunctions. Upon returning to land, the team disassembled the probe to inspect its internal mechanism.

Sandy examined the structure and offered a suggestion: "Diabetic auto-injectors deploy a needle into muscle tissue before retracting. Could this principle be adapted for the probe? Consider a revolving chamber modelled after a pistol cylinder. The probe's barrel would align with the target, the auto-injector would activate and lock at the barrel's terminus, the needle would extend and retract, then the mechanism would slide back as the chamber rotates for the next injector." Sandy further proposed that a handheld version could be advantageous for terrestrial applications.

Marie and the engineers gathered together, concluding, "We'll build a prototype and give it a try. Although scaling and saltwater durability remain uncertain, the concept itself is solid."

After three weeks, they resumed the trial, this time with six auto-injectors installed. Their objective was to take samples from various depths. The mechanism functioned as expected, yet waiting to confirm whether it had actually collected samples proved challenging for the humans. Once back on shore, the engineers retrieved the cores, which contained sand, mud, and even coral specimens.

Sandy inquired whether the equipment would function effectively in the Teegarden seas. Marie responded affirmatively, noting that it is suitable for water, mud, and soil-like substrates. For more solid terrain, a reinforced corer is currently undergoing trials.

Despite ongoing upgrades, the mission timeline remains stable and barring unforeseen results with the Teegarden drones, all activities are proceeding as scheduled. The newly introduced autonomous rover represents a significant advancement with its lightweight with lattice wheels designed for diverse surfaces, powered electrically by swappable and solar trickle-charged batteries protected against radiation and dust. The vehicle also features thermal regulation to accommodate temperature fluctuations in the terminator zone and silent electric motors for unobstructed audio recordings. It also lacks exhaust emissions, thereby avoiding contaminating the air or samples.

Cargo racks carried corers, sample containers, and a drone pad, while the imaging stack included visible, UV, IR, thermal, and multispectral cameras tuned to red-dwarf light. The onboard micro-lab enabled mineral identification, gas sampling, real-time mapping, and temperature/humidity logging. Autonomous operation allowed it to be deployed by dropship and work alongside crewed missions.

Suit trials took place, featuring a surface suit with three layers:

• The outer layer was made from a polymer resistant to basalt, protecting against volcanic dust.

• The middle layer included a thermal-regulation gel and phase-change material.

• The inner layer consisted of antimicrobial, moisture-wicking smart fabric.

To aid movement during long journeys, exoskeletal supports were added at the knees and hips, and gecko-inspired boot pads helped navigate rocky terrain. The helmet boasted a wide-angle visor equipped with red-light compensation, as well as a heads-up display (HUD) showing CO₂ partial pressure, O₂ levels, and suit integrity status. Safety features included directional indicators to both the rover and base, visible on the HUD. Slim external lights positioned on either side of the helmet were designed to spotlight pigments that thrive under red-dwarf illumination. Both the visor and lighting systems could be calibrated for different planetary environments.

Life-support and contamination control features included:


	A closed-loop rebreather system

	Regenerable lithium-hydroxide CO₂ scrubbers

	Approximately 21% internal oxygen concentration

	Humidity regulation

	Slight positive internal pressure

	Hydrophobic and oleophobic surface treatments incorporating electrostatic dust-repellent properties, as well as smooth external surfaces to decrease biological adhesion.

	The suit was designed for both human and AI operation. AI suits maintained full life-support capabilities, enabling them to serve as emergency supplies in the event of damage to a human suit.



Over five years, continual advancements were evident in every aspect of the project. Donna and Sandy anticipated firsthand observation of the vessel, with Sandy, as a scientist, particularly interested in the potential for new data and discoveries offered by the updated equipment.

On the day scheduled for the return of the Teegarden probes, Sandy and Donna experienced disrupted sleep due to anticipation and clock watching. Marie remained in the office to directly interface with the returning artificial intelligences and obtain preliminary summary reports prior to broader dissemination. With environmental and geological modules displayed on their monitors, they prepared to update relevant protocols upon receipt of the latest data.

Marie announced, "The probes have entered the system. Initiating uplink now. Summaries are incoming."

Sandy and Donna prepared coffee and waited for further information.

Marie provided an initial briefing: "In summary, both planets align with expectations; projected temperature ranges have been confirmed. Notably, Teegarden c exhibits intermittent geothermal activity and features ice fields several kilometres in thickness."

"Good. We can send a probe through one of the plumes," Sandy said. "Would it be possible for an AI to operate there in a suit?"

"Yes, but only for limited periods," came the reply. "If we set up the core assembly ahead of time, they'd just need to swap out the core containers. The depth will depend on what the AIs at the site consider safe. The more cores we access, the further back we'll be able to study the climate and, possibly, the history of life."

"Once we have the raw data," Sandy continued, "the science team can finalize protocols, taking into account any new capabilities and the fact that the AIs are physically present on-site."

"I'll ask all AIs to join us as soon as the data is uploaded to our systems," Marie said. "No equipment upgrades have been requested, so our departure date remains unchanged."

"Excellent. After we verify the task list and requested equipment, we will proceed with ordering probes and begin preparing the ship," Donna stated. "Unless unforeseen circumstances arise, I expect to take delivery of my ship by next week."

The team resumed monitoring the screens, calibrating probe quantities in accordance with Marie's preliminary results.

On Monday, an important event was marked on the schedule, Commission Discovery. Following breakfast, both human and AI crew members convened at the launch pads for shuttle boarding into orbit. Sandy served as pilot to advance his flight training, while most AIs would remain on board to oversee system maintenance and coordinate incoming equipment and supplies.

At the pad, the crew assembled in standard blue jumpsuits. Donna displayed visible anticipation at the prospect of commanding her own vessel again. The transit into orbit proceeded without incident. As the shuttle neared Discovery, Sandy performed a flyby along the hull prior to docking, both to appreciate the vessel and to accommodate Donna’s preference for the route.

Inside the hangar bay, the boss delivered a brief speech before officially passing over the ship. After exchanging handshakes, Donna expressed gratitude to both the builders and the trial crews for their dedication. She also spoke about the team’s ambitions for the upcoming mission. Following the ceremony, everyone headed to the conference room to enjoy coffee and pastries as visitors and crew members socialised.

Once the AI team began their commissioning tasks, Donna and Sandy explored the new vessel, which was an advanced version of Unity. Discovery still consisted of three nearly identical ships, where the lead ship served as the lander, while the second and third were starships equipped with matching modules and supplies. The mission included testing the endurance of the ship and its equipment. Therefore, until all tests were complete, additional ships and gear would be sent beyond what was necessary for the mission’s success. Their goal for the future was to dispatch a research vessel accompanied by a supply ship that could double as a lifeboat if any emergencies arose instead of the Unity three ship approach.

The cabin changes surprised them most, a bedroom with a separate living area with workstations dressed as a lounge. Through another doorway there was a small kitchen. With only two humans aboard they would take their meals there.

The hangar brought excitement with its new probes and rovers, including a core-drilling rover for Teegarden c. The front resembled previous models, while the trailer held drilling equipment and space for four non-AI robots.

"Arrive on a big dropship, then drive out ready to drill," Donna said.

Sandy noted a nearby geology lab and core-storage unit: "A self-contained drill team can live in the dropship."

Donna added, "This helps us plan deployment."

They continued walking, gathering ideas as they went.

​
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Chapter Three

Teegarden Beckons
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Discovery was poised for launch, its crew stationed at their posts on the bridge. The main viewscreen showed Earth, a vibrant blue sphere, steadily receding as they left orbit which allowed everyone one last peaceful moment before their journey commenced.

“Are we ready to leave?” Donna asked.

The department heads each signalled their preparedness.

Donna faced the pilot. “Move us into free space and get ready for the jump.”

“Aye, Captain. We’ll reach jump distance in twelve minutes.”

For the human crew, those twelve minutes felt endless.

“We’re prepared to jump whenever you give the word, Captain,” the pilot reported.

“Thank you. Proceed with the jump,” Donna directed.

After dismissing the bridge crew, Donna returned to her cabin with Sandy. They sipped coffee together as they looked over their plan for arrival.

“Are you still comfortable with our planned sequence when we reach the system?” Donna asked.

“I am,” Sandy replied. “We’ll send the team to Teegarden c first to monitor the situation as we get the remaining probes ready. Then, while on route to Teegarden b, we deploy the space telescope. It’s straightforward and efficient.”

“Excellent,” Donna said. “That should allow us both to get a couple of solid nights’ sleep before we attempt a landing.”

“Caution is critical,” Sandy agreed. “Confirming our landing sites and checking conditions in real time is smart. One small error could be deadly.”

Throughout their warp travel, they meticulously checked their equipment and monitored system stability. When they arrived in the Teegarden system, the faint red star presented a sharp contrast to Earth's sun. The pilot adjusted their trajectory toward Teegarden c, while the crew carefully inspected dropships, gear, and supplies destined for the planet's surface for the umpteenth time.
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