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Six Months Ago, October 3413

Seen from the Nikola Tesla optical telescope in geosynchronous high Earth orbit that month the Sun was in Taurus, and Neptune was in Leo; the colony of Huygens and its home world Neptune were visible. Far below the telescope lay the frozen white expanse of the North American continent. Ice Ages occur about every 150 million years and last a few million years before disappearing once again. No one had predicted the onset of this new one.

Alfred Street did not care as he careened down the sluiceway of number five-exit shoot, he was in a hurry; pursued by three Naldmac sentinels he really had no time to stop and admire the scenery or ponder the cause(s) of the ice age. A ‘person of interest’ in five different Colonies, Alfred was a thief. The Shiislamic Federation controlled much of the Western North American continent but occasionally required help from others, such as the Naldmac Corporation whose virtual monopoly on technical gadgetry and willingness to sell it necessitated their large complex here, deep in Shiislamic territory, diplomatically referred to as an embassy.

Alfred had carried out a burglary from a small research subsidiary of Naldmac and although he was very pleased with himself, he was also rather worried about his current predicament.

The custom tools he had brought with him hadn’t worked as promised and he had tripped the warning systems on his way out. He had stolen codes for the Naldmac cybergenetic immune system (CIS) used by vast numbers of human beings to protect themselves from disease and cancer. The codes would allow one to override security settings and send data to the CIS units embedded in millions of humans. As an added bonus he had taken a complete description of Naldmac's genome profiling process.

Alfred had acquired both the contract and the tools for this job from what was quite obviously a Simulant of some kind. Seven feet tall and radiating pure menace, the creature had nevertheless come prepared with an exhaustively detailed plan. Escape from Earth on a Muraji-registered shuttle to Methuselah, the largest satellite of the Venus system to disappear and lay low for a while. A new identity and the credits necessary to stay disappeared. The Habiru controlled Venus telling Alfred who was paying his fees and supplying his equipment.

Looking over his shoulder at the three pursuing sentinels he grimaced, no doubt about it, they were gaining. Fuck! His entanglement jammer should be interfering with their visual sensors.

Rounding a curve in the ramp he vaulted over the side somersaulting as he went, landing on his feet then lurching to his left. Alfre aimed towards an opening in the sheer wall supporting the ramp then dived low, rolled over and activated his superconducting scatter shield.

The scatter shield permitted no electromagnetic radiation to penetrate and rendered him blind but invisible. A vibration to his left made him leap to his right. A Sentinel had evidently seen his leap from the ramp and had fired at his last visualized position. He allowed light to penetrate the shield and peered at an odd warping of space to his left. Jesus! The rumors were true! Naldmac had developed a weapon based on quantum graviton technology. Alfred skirted around the momentary pucker that appeared on the ground where the graviton pulse landed and moved further back towards the shadows.

Checking his wrist-display he saw the escape window was closing if he were to make it into orbit. Of course, Captain Hajduk may have already decided to recall the shuttle. The Sentinels leapt over the sidewall, crunching to the ground twenty feet behind Alfred. The lead Sentinel stopped its companions and consulted sensors, cocking its head as it did so. It did not detect anything on visual, infrared or microwave sensors but that probably meant the intruder was using a scatter program.

Alfred watched them drift off in different directions. He viewed their silent conversations in his HUD and Satisfied they did not know not where he was Alfred shuffled backward until he made contact with the sheer wall. Ahead lay an entrance to the rapid Subtube connecting Tahoe City with New Medina. The Federation protected Subtube traffic but Alfred knew very well that near Naldmac outposts the only rule was that they ruled. If he got to the Subtube its speed should take him safely away from danger.

Moving quietly but quickly Alfred covered 100 meters to the entrance, the plaza deserted with no visible Shiislamic security personnel. He stopped 20 meters away from the entrance. The trickiest part was deactivating the scatter suit so the opposition wouldn't see him suddenly appear out of nowhere. The inside of the station would be an ideal place to do this provided he could get in. Transmitting a previously agreed combination of gibberish through the suit’s portal to Hajduk’s people, Alfred moved until his back touched the wall of the Subtube. Across the plaza he could see one of the Sentinels moving its head back and forth. Alfred cautiously got to his feet and backed slowly into the Subtube entrance.

As he straightened up and headed into the maw of the station he looked left and right for telltale signs of activity. Alfred walked into the departure area and chose a space behind one of the supporting beams to deactivate his suit. The crackle of static electricity and relaxing of the \skin told him the suit was deactivated. Visible again to both human AI eyes Alfred stepped out from behind the pylon prepared to run; he was not particularly effective at unarmed combat, the only art of warfare that seemed to matter these days. The sentinels were reportedly very good at unarmed combat.

The Subtube, invented by Naldmac used distributed inertial mitigation (or DIM, advanced shock control) to protect its occupants from the biologically damaging effects of sudden acceleration and deceleration. By 3414 ships used combinations of active mass-shifting ballast (superfluid tanks repositioning in milliseconds), electromagnetic structural tensioning, smart materials that stiffened or yielded dynamically, and for the habitual traveler neural vestibular dampening implants. None of this canceled inertia, instead spreading it, slowing its onset, tricking the body so that you felt 3 g as 1 g and sudden shocks became long pushes

From inside, it seemed like an “inertial damper.”

Cubicles were waiting by the far wall of the station, and most were empty. As the closest door slid open, he saw the three Sentinels come around the bend in the entrance ramp. As one of them saw him all three broke at speed.

Once in the tube the lights of Tahoe City by frozen lake Tahoe gleamed across snowfields in the distance. As the tube rocketed out from Naldmac HQ, and once on a stable trajectory, Alfred beamed his coordinates to the orbiting ship that had carried him here. The shuttle should have been leaving its docking bay now! He punched in the acceptance code, only to see it had not been accepted. Worried, he asked the CNM in his wrist unit to send the signal again, and again there was no confirmation. As fear began to beat its leathery wings he heard the low warbling of his suit’s pursuit alarm.

Two miles behind Alfred the Sentinels were gaining, using override programs to fly at, and descend from a much steeper angle, using gravity to accelerate. Turning around in his cubicle, Alfred saw the pursuing Subtube. As they hurtled along the valley floor, he frantically tried to raise the orbital ship, which now behind the Earth could be reached by satellite relays. They should route his signal to Prometheus in orbit on the other side of the planet.

On board Prometheus, the junior Officer of the watch alerted Captain Bojan Hajduk to the Command Bridge. “Captain,” the young man shouted. “The signal is coming through.”

‘Relayed from the shuttle?” Asked the Captain.

“No, Sir directly to the ship. Shuttle reports no contact.”

“Shit! Vector in on the signal and lock it!” Captain Hajduk had been waiting for three hours. He did not wait very well, and his crew gave him a wide berth at times like this.

Under ordinary circumstances Hajduk would have broken contact and ran for space where the only rule was that of the jungle. However, the ludicrous reward for success flashed before his eyes; as long as he delivered Alfred or his cargo, a mining franchise on the Muraji sub-Colony of Iapetus, the Iridium-rich moon of Saturn was his. However, over the last few hours he had begun to think of more distant pastures and selling it to the highest bidder as a better idea. Jet off towards the outer Solar System as far from the religious and politically bankrupt Colonies and Corporations as possible; sell the damn merchandise whatever the fuck it was. Maybe Huygens would pay him for some Naldmac codes?

He turned and glared at his driver. “Stay on this signal, the minute it deviates from this line,” he pointed to a trajectory that would eventually rendezvous with the Prometheus’ surface ship, Rasalhague. “Get the fuck out of here.” Storming off towards the capture-bay, Captain Hajduk gave orders for the ships’ interference shield to be powered up. Doubtless there were Avigin ships in Earth orbit; for Christ’s sake everybody had something in orbit.

The ship kept its course turning with the Earth and staying over the same spot on its surface.

Alfred received the ‘where are you’ signal-beacon from the Rasalhague just as the sentinels closed to within firing range. Two projectile missiles shot from the pursuing tube car exploded harmlessly against the rear wall of his car. Nevertheless, the explosion shook and unnerved him as it was supposed to.

As the Subtube banked sharply to the left dropping 500 feet to the lake floor, Alfred keyed in his access code allowing Rasalhague to lock him into final approach. Satisfied he had fulfilled all the necessary survival protocols, Alfred relaxed.

Drawing alongside Alfred’s car after having burned through its jamming signals Sentinel #3 dove through the glass-paneled window and clung to the hatchway of the speeding fugitive car. Alfred heard and felt the jolt of the being hitting his own tube and reacted immediately, sending 2 million volts through the car’s aluminum hull. As the Sentinel dropped off the side he concentrated on the pickup point ahead, aware the retrieval ship wouldn’t land in a hostile environment.

On board Rasalhague the driver looked at the approaching Subtube cars with apprehension. The message had indicated Sentinel pursuit and although he had seen one fall off the lead car, the other was clearly gaining on his target. Maneuvering the shuttle as low to the ground as possible he opened the bay doors and transmitted the approach signal.

As Alfred shot through the bay doors at 200 miles per hour the distributed inertial mitigation of the craft immediately slowed him and as a result the Subtube braked hard. As Rasalhague’s fusion engines fired the second car also braked. Not waiting to see what was going on in the hold the driver fired his fusion boosters and the shuttle screamed up into the atmosphere momentarily pulling 4 g.

Alfred received the command not to move exactly one second before the chamber was evacuated of air, replaced by helium gas under low pressure. As the sentinel slammed its fist against the armored side of the Subtube Alfred closed his eyes and prayed that his rescuer would rip the thing to pieces. As the neutron flux from Rasalhague’s fusion engines were channeled through the hold, Alfred saw the sentinel buckle against the invisible storm. High-energy neutrons would exit the beryllium walls of the chamber out into space. He hoped the Subtube was sufficiently protected.

The sentinel began twisting its head sideways its face grotesquely devoid of expression as it died. Locking its eyes with Alfred’s the cyberbeing slowly slid down the side of the Subtube, its neuromuscular frame arched one final time and was then still. Organic, cybergenetic and mechanical, the sentinel was unable to withstand the intense nuclear bombardment.

Acting quickly Alfred checked the radiation levels had receded before finally stepping out of the Subtube. Right up until the point he died, he believed he had pulled off one of the burglaries of the decade. The graviton pulse that killed him was fired from a single weapon at close range with deadly accuracy. As the gravitons began to turn him inside out the woman walked forward and rapidly extracted the data crystal.

Mu’mam pocketed the crystal and walked to the forward hatch leading to the main body of the ship. The sounds from the engines indicated they were free of the atmosphere and would be docking with Prometheus shortly. She stepped through the hatch, locked it in place and then evacuated the chamber once more; ejecting the body into space before its gravity tore a hole in the side of the ship. When she was satisfied Mu’mam walked to inform Hajduk that stage one of his new plan had gone smoothly.

Alfred’s body was briefly subjected to implosive pressures of space before gravity began to act on its dramatically increased mass, collapsing his body into a smaller and smaller volume. His light faded from this Universe headed to meet its singularity. Like the Celestynox pioneers before him who had mistakenly thought their mortal remains might one day be resuscitated by benevolent aliens, Alfred could now be said to be in a very non-viable condition. As his matter winked out of existence in ordinary spacetime, Rasalhague docked with its mother ship which quickly engaged its DIM followed by much larger fusion engines.

Hajduk asked his AIpilot to find and plot a course for the Heliospheric Phased Array, the massive laser-propulsion system built between Earth and Moon with its petawatt laser beam capable of accelerating ships to almost 5 ½ million kilometers per hour. Guarded by elite Special Planet Service soldiers, access was limited to vessels owned by those with wealth, prestige and power. Or those with fake credentials.



	[image: ]

	 
	[image: ]





[image: ]


2

[image: ]




Mid-October, 3413

The Rahman moved through space silently closing in on its distant quarry with every minute; now perilously close to the Neptune-Triton system and detection, nerves were shot. Then Subhan Allah the instruments were adamant; the small space coffin, commonly called a Celestynox, was finally within their grasp. The Rahman was a deep space mining-ship re-designed and re-fitted especially for this mission. Mining ships served as basic search and capture vessels, able to locate a distant mineral-rich asteroid and then to take it on board. Rahman was now an agent of the feared Shiislamic Federation Security Service. The regular crew was less than enthusiastic about the presence of Security personnel on board but knew not to show their discontent; people who questioned the Security Service tended to disappear.

Rahman had launched 10 months earlier from a Shiislamic station orbiting the Saturnian moon Iapetus, furthest out of the ringed-planet’s satellites with an unusually high inclination. Because of this distant, inclined orbit, Iapetus is the only large moon from which the rings of Saturn are clearly visible; from the other inner moons, the rings are edge-on and difficult to see. These two unusual features afforded relative secrecy to the station, held in geosynchronous orbit above Iapetus’ south pole. For half a year its crew had been cloistered with the brutally efficient Security Bureau, however, today, everyone on board was exited after they had heard the General in command of the ship talk of the fabulous rewards guaranteed each crew member. The Rahman had been searching now for more than three months, and tempers among the crew were growing short. Yesterday, Corporal Bharat Kaj'ji had finally spotted the elusive quarry through newly installed advance optical scopes set on continuous sweep. Such was his excitement he had by-passed the security officer and had blurted the news out loud directly to the General.

General Amon Khan had had the man immediately killed for such a transgression of the rules and the brutal exercise had served its purpose. Having been given a section of space to sweep, orders for Rahman were simple; locate and acquire an object with the following specifications:

Celestynox NAX_NAV-3575493; titanium-based construction; NASA launch date confirmed as 3 Nov 2173 AD from Glen Space Station; trajectory 13.428 degrees north of ecliptic plane, final velocity 26,000 mph; heading from heliocentric plus 181.2768 degrees; no final object as target; estimated position Neptune system ETA 3 weeks 5 days; single occupant bearing alpha-1 rated biohazard; approach to be made with caution; respond Min. Def. on acquisition.

Without intelligence data supplied in advance, the tiny Celestynox would have been impossible to find, immersed as it was in the vast inky blackness of inter-planetary space. But the Shiislamic Federation controlled much of North America including former NASA sites so knew where to look. It had taken three long years to acquire the data needed to find what they were looking for but perseverance had finally paid off. Of the 1,213 people launched into space sealed in their own personal Celestynox, the odds were good that one of them would have been suffering from the disease they needed, after all it was extremely prevalent during that time. Once a candidate was found, the trick was locating the potential Celestynox in space after its approximate position had been computed.

The Celestynox Rahman had been sent to retrieve fit the requirements. The occupant had been suffering from a rare bio-engineered variant of the viral disease they sought, and he had had himself blasted into space before he died on a date that fit the mission parameters. The Security Service had specified that this part was crucial; the potential source must have been alive when his or her Celestynox was launched, put into stasis later.

General Khan ordered his two subordinate officers to accompany him to the captain’s quarters he had recently commandeered. As soon as they entered the room and General Khan had secured the door seal, Colonel Ibrahim Moses Banning had shouted in joy. “We have it!  We have the virus!”

General Khan scowled.  “Not so fast,” he cautioned.  “We won’t know if it’s useful until we get the data intact and forward it to Ganymede for analysis.”

Colonel Gavad Mahmutčehajić was a 20-year veteran of the intelligence service, a pragmatic man who viewed everything with suspicion. His authority came directly from the Supreme Leader giving him considerable leverage. “The General is right. The round-trip time is currently 3 hours. Get the data, transmit it, and wait.” With that Mahmutčehajić sat down, took out a small ceremonial dagger, and began to slide the blunt side of the blade back and forth across his chin. The other two men regarded this nervously through narrowed eyes.

First Officer Rashid Dushanbe fired the reverse thrusters to slow Rahman down as the Celestynox came into unaided visual range. Careful to follow protocol, he signaled the Duty Officer who duly notified the General. Dushanbe received the order to proceed twenty seconds later and was grateful the Security people were not asking him to wait until they arrived. When they came within 250 feet of the cylindrical Celestynox, The Rahman slowed to approximately the same velocity and prepared to extract the CNM data.

This was a simple affair as the technology securing the Celestynox was long obsolete. Three minutes after executing the start command, Dushanbe had obtained access to the CNM’s memory banks and had verified the contents. He smiled and prepared the download. First though, he had to wipe the CNM clean so that the new data he was about to send would appear to be the original program loaded by the engineers who had blasted the Celestynox out into space. It took only seconds to remotely “cook” the data cells.

He had not been told the nature of the data he was about to send, but could make a pretty good guess. They would have to make it seem as if the Celestynox had deliberately followed a trajectory always bound for Huygens. The object was currently on a heading that would take it well clear of Neptune and that meant that when it was intercepted by Huygens Security, it would appear as if the Celestynox had not originated from Earth. Unbeknownst to Dushanbe, carefully written in a computer code prevalent at the time of the launch was a program designed to permit “attitude adjustment” should it stray off course.

Some sort of damage needed to be imparted to the hull of the Celestynox that would make a course adjustment necessary, this had been a point of contention among the engineers as any collision could not be substantial enough to have damaged the Celestynox. The point of contention was the 5 million miles that the ship would appear to be off course; any collision great enough to have deflected a space ship 5 million miles from its intended trajectory was almost certain to have destroyed it. And so, they had included a ‘glitch’ detailing an error in the trajectory-correction program. The Celestynox had been hit while traversing the asteroid belt that lay between the orbits of Mars and Jupiter - a perfectly plausible story. Then a malfunction caused the ship to come some 5 million miles off course and thus give its trajectory.

Beginning phase two, Dushanbe gave the order for aeronaut’s Latiff and Medimina to begin a spacewalk. Corporal’s Latiff and Medimina could presently be seen through the forward view screen heading out towards the Celestynox, some 250 feet distant. They were attached to what looked like a huge underwater scuba-diving motorized engine (Dushanbe, a keen student of terrestrial aquatic history, could think of no better analogy), which served two purposes; a basic life-support unit for the two aeronauts attached to it, and maintaining the velocity of the mother ship.

From Dushanbe’s perspective the two aeronauts floated out towards the Celestynox, now some 251 feet distant, traveling at 1.5 miles per hour faster than it. Carefully checking their instruments with the Rahman’s, Latiff and Medimina slowed the approach of their craft until they were alongside the Celestynox, and traveling at the same velocity. Latiff now readied himself for the second phase of the operation. A coil of tightly wound titanium-iron-cobalt alloy that was being held in place by a strong magnetic field attached a spherical-shaped rock about 3.5 feet in diameter. Once the field was deactivated the coil would violently expand, smashing the rock into the side of the Celestynox, thus simulating the damage caused by an errant asteroid. Of course, the impact of the rock (actually brought from the asteroid belt) would seriously alter the trajectory of the object making it hard for the Rahman ensure the new, correct path could be set and so the two engineers had to very quickly initiate the third, and final aspect of the plan.

A second device launched would be a projectile aimed to deliver a glancing blow to the side of the Celestynox, calculated to adjust its flight plan accordingly. Should the computer analysis show additional launches were needed Dushanbe was ready to give instant permission for it to calculate and fire. Corporal Medimina rechecked the final relay between his console and the field-generator. Satisfied it was functioning correctly he spoke both to his colleague, and to First Officer Dushanbe sitting in the control seat 250 feet away on Rahman. “We are in position and await the order to execute.”

Dushanbe checked one more time with his superior, received the affirmative, and spoke one word, “activate.” Medimina immediate played his fingers over the controls deactivating the magnetic field. He had not even had the time to look up when he felt the shudder of the coil letting go. There can be no sound in a vacuum so he did not hear anything, but when he looked up, he saw the Celestynox speeding off to his right and spinning crazily (Latiff had already fired the Mocha’s boosters to move it out of the line of fire from Rahman). Out of the corner of his eye he saw a dark shape whistle past converging on the Celestynox and whooped with joy as he saw the missile radically alter its path. Turning to his partner Medimina was about to say that they deserved a promotion for this but never got the chance.

Colonel Mahmutčehajić turned back to face General Khan. “Good,” he said.  “I shall prepare a report.” He saluted the General and left the bridge. Admiring the man’s resolve the General saluted and then turned to Colonel Banning. “Track the Celestynox for an hour to make sure it’s following its proscribed course and then inform me personally.” Not waiting for an answer, or a salute General Khan left the operations center headed in the same direction as Colonel Mahmutčehajić.

Colonel Ibrahim Moses Banning was not a squeamish man. During his ten years with the Security Service, he had performed extra-judicial executions as well as state-sanctioned ones, but the cold-blooded way General Khan and Colonel Mahmutčehajić had ordered the firing of another projectile into the fuel-storage compartments of the small scuba ship, and the satisfied expressions on their faces as the vehicle exploded had chilled him. These were two honorable soldiers of the Jihad, not infidel pigs!

Tersely issuing his General’s command to the staff, Colonel Banning left the bridge and headed after his colleagues. Arriving thirty seconds later outside General Khan’s quarters, Colonel Banning could hear a heated exchange. Not wishing to be accused of eavesdropping he immediately walked inside. Neither officer took any notice of him initially and it was another minute before General Khan waved him to a seat.

After discussing the contents of a report Colonel Mahmutčehajić had obviously written, and about which Banning knew nothing, the two fell silent. Mahmutčehajić tuned a speculative gaze on Banning, “The General believes our plan is risky, comrade. He also believes the Clerics have overestimated any effect this Huygens experiment might have. What is your opinion?” Looking first at his superior officer, Banning spoke quietly. “Your instructions have been relayed, General.”

Turning to Colonel Mahmutčehajić, he shrugged. “Our plan has risks as all plans do,” Banning replied smoothly. “Some believe people will riot on hearing Huygens has found the answers to Creation, who knows? It depends on how they hear it.”

“A diplomatic answer to be sure. But what do you really think? I assure you we are speaking off the record here. What do you believe will happen among the general public?”

Banning pursed his lips. “Of course, I have not been privileged to see the report you are referring to, but surely the data from this experiment Huygens will soon perform can be interpreted many different ways?”

“That is irrelevant,” snapped General Khan. “It makes no difference if it could be open to 1,000 different interpretations. We must be concerned with which interpretation our people are going to believe, while hoping ultimate opinion will be swayed by our Clerics.”

“And that,” interjected Mahmutčehajić, “is where the report I was commissioned to make comes in.”

The intelligence Colonel walked over to a holographic display and played his fingers over the crystal controls. Lines of Arabic letters and symbols played into the space between the three men. As Banning’s eyes and brain became used to the speed of the information, the message was played with increasing rapidity until the symbols flashed by at a rate almost too quickly to see. For three minutes, this rapid image assimilation (or RIA) displayed the report ordered by the Supreme Leader. When it finished, Colonel Banning spent another minute allowing his mind to assemble and disseminate the data into an ordered fashion. Finally, he looked up with an expression of astonishment on his face. “This is how our people feel?”

Nodding grimly, Colonel Mahmutčehajić glanced across at General Khan. “The results were nearly unanimous; if Huygens aspires to prove Horizon Theory and its blasphemous inflationary universe, people expect us to prevent it.”

General Khan: “Then we have a formidable problem, do we not?”

Colonel Mahmutčehajić smiled grimly. Precisely. We are faced with a two-fold dilema; do we simply try and discredit the experiment, or try and stop it?”

“I should have thought that was obvious, given our current assignment,” answered Banning.

“My report says this is what people want. Most of our citizens are ignorant of all but basic mathematics and understand even less of physics, so their opinions of Horizon theory are primitive. But every one of them knows Allah created the Universe with the Big Bang out of nothing by His will alone. In direct contradiction Horizon theory purports to wind the clock back further describing the matrix from which our Universe spawned, the Inflaton field, something that existed before the Big Bang.

“Like any field in physics it has a smallest quantum of action; the Inflaton Boson, also called the Creation Particle. Our own scholars agree the mathematics are unequivocal; at high enough collision energies they should be able to knock inflaton particles out of spacetime.”

“In other words, someone sooner or later is going to test out the theory,” finished General Khan.

Slowly understanding Colonel Banning sat down slowly. “You do not intend just to shut down the Huygens experiment, do you? You’ve decided to take over the project yourselves!”

“Exactly!” Answered Mahmutčehajić excitedly. “We will remove key personnel in such a way as to render them headless, so to speak. Once under our control the experiment will fail to produce the Inflaton particle. The explanation simple; calculations of its mass were accurate thus their particle accelerator should have but did not create it.”

“But if this virus we have sought for 3 years is to be the agent of destruction and we are ready to move in, why go to all this trouble to involve others?”

Colonel Mahmutčehajić waved his hand dismissively. “We could mount this operation ourselves; this is true. But if we did then the day might come, we were hauled before the Great Assembly on charges of violating the Convention. We have enemies everywhere and could not withstand a full-scale assault by the SPS. After first being approached by Christian New Avignon’s highest authority, our Supreme Leader joined the conspiracy believing safety in numbers the most prudent approach; our enemies will not accuse us of a thing they are complicit in.”

Banning was aghast. “Yes, I understand this, but if we double cross both the Christians and the Jews sure we will find ourselves at war with both?”

Colonel Banning smiled wolfishly. “Neither have the stomach for war anymore, they are politically and religiously bankrupt, living in opulent decadence. They are soft and no match for my mujahidin.”

My mujahidin thought Colonel Banning, alarmed at the reckless zeal blazing from the dark eyes of Gavad Mahmutčehajić. The peace of a Millenium suddenly seeming fragile and at risk.
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Today: July 1st 3414

Dr. Sappho Janus Rhea was pissed off. Janus was a senior member of the 15-strong crew staffing the Heliopause Station Control Center, as part of the large Innu Observatory. The Center performed a myriad of duties, including monitoring the Heliopause Station itself, far out on the edge of the Solar System, which for most of the previous 12 years had collected data on the outer planets and dwarf planets.

This was the third straight week she had been required to direct optical and radio time usually spent observing the heavens towards security for the Inanna Martian Delegation visit to Huygens and the Neptune system. Janus was a scientist not a politician and although the founders of her Colony had been scientists, it seemed to her politicians ran the place today.

Consider for instance the recent coming into alignment of Neptune with the Pluto / Charon system (the nearest pass with Neptune in two hundred years). A close look would allow a complete and up to date analysis of activities there; no one knew what groups of colonists were doing on Pluto, and it made everyone nervous to speculate. The information Huygens acquired in its surveys of the outer territories was sometimes very useful in bartering with the Great Assembly on Earth.

If that was not enough Minerva, the distant tenth planet 416 light minutes or 7.5 billion km from the Sun would be slowly coming into visual range, a celestial event only guaranteed once every 355 years. Minerva was a cold gas giant with at least two large moons and a system about which almost nothing else was known. Too far out into deep space to be of any practical use as a homeworld because arriving sunlight was only three percent the intensity on Earth, the Great Assembly had little interest, and anyway there was little or no surveillance. They were grateful to receive any data; accordingly, Huygens received many favors in like kind. Although calling it ‘visual range’ was a bit of a stretch as even the 100.4 m optical ‘scope would barely make out its disc at such a distance. The moons were known only by their occulting of the planet and indirect analysis using Einstein’s general relativity. No transmissions of any frequency had been detected coming from Minerva and it was presumed uncolonized and uninhabited.

In truth what upset her most were the Martian delegates. Although clearly human they looked quite different, the lower gravity on their world affecting musculoskeletal development. To Janus they looked spooky after nearly 1,500 years of divergent evolution; in the Anglish jargon called them ‘Akenites.’

As a senior member of the scientific staff Janus was intimately involved cross-cultural exchanges and such meetings had so far been stormy, with the Martians refusing to accept any justification for the experiment Huygens had been planning for generations. An experiment deeply entwined with the philosophy beholden to many citizens, akin in many ways to a religion. The Heliospheric Circumferential Accelerator, or HCA experiment is the largest particle accelerator ever built, and had come to identify Huygens as pyramids once did Egypt. It didn’t help matters that here in Triton orbit if you looked out at the magnificent view of Neptune you were also looking at the metallic and synthetic splendor of Huygens straddled about its equator, with the HCA prominently attached.

It was not so much the thinly veiled religious and scientific objection of the delegates, which was to be expected, that made her apprehensive. It was being in the presence of alien-looking human beings. Those that were born and raised on the surface of Mars were subject to that planet’s gravitational force. The human body develops very differently in different strength gravitational fields.

Her rational mind knew she was pissed off because this mission was a waste of time. Of the major Colonies the Inanna was hardly important despite laying claim to an entire planet! Theirs was a small Colony and economically they accounted for less than 1% of the Solar System’s economy. However, they had full membership in the Great Assembly. Her irrational mind just didn’t like the way they looked. Janus and her colleagues were permitted only 4-week tours of duty in orbit around, or on the surface of Triton before being required to return to Huygens and its 1g environment. Thanks to the Inanna visit, three and a half of them were wasted.

The Inanna had launched from Mars 10 days ago, arriving at Huygens’ kinetic breaking infrastructure yesterday. Their return trip would be longer, 20-23 days as Huygens’ laser-propulsion array was smaller than that of the Earth-Moon array.

Sitting at her console and shaking her head softly, Janus' thoughts were interrupted by the soft hum of the air buffer activating. Her colleague Dr. Kasyapar Adam Gavaskar, dark, tall and smiling walked through the shimmering blue exchange field. In Kasyapar’s philosophy there was no one thing cybergenetic or genetic prostheses could achieve that meditation, scientific reasoning and pure mathematics could not. Kasyapar was no Luddite; he was simply wary of improvements untested by evolution. As a devout follower of his religion (comparatively rare for a citizen) he had no genetic or cybergenetic changes other than those he had been born with courtesy of his parents who had selected them without his consent.

As an adherent to the ancient Hindu faith, the teachings of the Rig-Veda and the Brahmanas formulated his personal law, but not necessarily those of the Universe, whose laws may or may not have been predetermined. Even the result of their experiment would not provide an answer to that question he reasoned.

“Ahh, Janus! I trust all is well in your world, what with these intolerable intrusions?” Kasyapar cocked his head to one side, raised his eyebrows and smiled. Janus’ discomfort with the Martian Delegation was well known within the city of Hawking, where the Innu Observatory was based, as was Kas’ antiquated way of talking.

“I’ll feel better when we can return to some kind of normal schedule.” She replied, gesturing for him to join her at the window looking out over the Freyja plateau. “The Pluto-Charon system is almost in opposition.”  She shrugged. “I can’t help but feel the Lord Vizier will eventually bow to the wishes of the Martians and keep our ‘scopes turned inward rather than outward. I believe she is trying to detect a security threat which doesn't exist." As she said this Janus attempted a rueful smile but Kasyapar saw through her attempt. Knowing the main reason for her discomfort he chose his words carefully.

“The presence of such...ahh, different individuals among us is, of course, disconcerting. But I suspect they may find the way we look just as funny. Remember they pay a heavy price for living on the surface, as opposed to living in orbit,” he added by way of conciliation. Kasyapar opined he was of the opinion that since the ancestors of human beings had once undoubtedly lived under water, the argument for them being strict “surface dwellers” was somewhat limited.

“And I hear some of their number reacted rather poorly to hibernation.”

This placated Janus somewhat; her one experience of hibernation on a trip to Earth years before had soured her to the extent she refused even to use the sleep-inducing chronostasis chambers almost everyone else used for recreational rest.

By 3414, human ‘hibernation’ was not true mammalian torpor; rather a controlled, reversible suspension built on three pillars: metabolic suppression, neural preservation, and microgravity homeostasis. First, metabolism. The body is cooled gradually to ~10–15°C, not freezing, but low enough to reduce cellular activity to a few percent of baseline. Oxygen demand drops dramatically. Synthetic hemoglobin analogs circulate at higher efficiency, and blood is partially replaced with a perfluorocarbon-based carrier to maintain oxygenation at low temperatures. Mitochondria are chemically nudged into a low-flux state using reversible metabolic inhibitors, descendants of hydrogen sulfide pathway research, so ATP demand and reactive oxygen species plummet without triggering apoptosis. Nutrient infusion is continuous but minimal, delivered through closed-loop nanofluidics that monitor lactate, pH, and microelectrolytes in real time.

Second, the brain. Full shutdown would cause synaptic pruning and memory loss, so 3414 hibernation maintains a structured slow-wave regime. Cortical activity is reduced to coordinated ultra-low-frequency oscillations, like a permanent deep sleep phase. Nanoelectrode lattices embedded noninvasively along the dura monitor firing coherence and gently stimulate circuits to prevent network decay. Memory engrams are periodically ‘pinged’ to preserve synaptic weighting. The person is unconscious, but the architecture of their identity is actively maintained.

Third, the skeleton and muscle problem. In microgravity, muscle and bone degrade; in cold suspension, repair slows. So hibernating travelers are placed in dynamic support frames that apply programmable mechanical stress: gentle compressions, tendon tensioning, and electrical muscle stimulation cycles timed to simulated circadian rhythms. Bone turnover is pharmacologically stabilized with reversible osteoclast inhibitors, preventing long-term density loss.

Immune suppression is partial but controlled. The body’s inflammatory cascades are dampened to avoid cold-induced clotting, while onboard microbiomes are curated, gut flora are preserved in a quasi-static state so they don’t destabilize metabolism upon revival.

Revival is the dangerous part. Rewarming must be uniform to prevent reperfusion injury. Metabolic inhibitors are titrated off slowly, neural oscillations are stepped up from delta to beta bands, and cognitive re-entry is staged, first sensory calibration, then memory recall, then executive function. Travelers describe it not as waking up, but as being gradually reassembled around a returning self. Routine total safe duration in 3414 is 6–18 months, whereas extended hibernation for 5 - 10 years requires periodic supervised micro-awakenings, and for experimental deep missions it could be decades, but with legal and psychological implications.

Kasyapar saw the discomfort cross his friend’s face and smiled reassuringly.

“Well, it is not immortality, nor not time travel, rather controlled metabolic austerity. In common speech aboard long-haul ships they insist ‘we don’t sleep the years. We negotiate them.’

Janus shuddered and arched her back, cracking the spine pleasurably.

“Whatever the reasons for their discomfort I sense much hostility beneath their friendly veneer.” She chewed her lip for a moment, and turned to look out of the window. “What are they really worried about? That we will blow up the solar system?”

The HCA was a gigantic circle attached to one of the 17 joined segments making up Huygens. Its construction had begun decades before either Janus or Kasyapar were born, but both had spent the last 15 years of their lives intimately involved with the project. Designed solely to accelerate particles called protons, nuclei of hydrogen atoms, around a circular track to huge speeds and therefore huge energies, when the beam was directed at (and into) its target, a thin film of metallic hydrogen, protons collided at colossal speeds and briefly turned all that extra energy into exotic particles not normally able to exist today, but did briefly after the Big Bang. The huge ring allowed engineers to accelerate protons to 0.9999999999999999% the speed of light.

Returning to Janus’ comments, Kasyapar growled. “They don’t believe there’s any real chance HCA is going to turn out to be some kind of doomsday machine, knowing even if things were to go as disastrously wrong as their worst-case scenarios predict, their home world is safely on the other side of the Solar System right now.”

Janus snorted. “The distance between Mars and Neptune is currently so great that should we accidently destroy the Neptune system totally it would be almost 4 hours before Mars even received the information traveling at light speed.”

Kasyapar. “One of the Inanna fears is the production of strange quarks which might clump together to form ‘strangelets’. Their alarmists considered either anything touching a strangelet could be transformed into strange matter causing a huge explosion or dense matter from the high-energy collisions might create a black hole absorbing surrounding matter and even devouring the Solar System. BUT they wouldn’t have come here because of fears for space-time disruption disturbs their sleep; their theorists are top drawer. Rather, they object on a more spiritual level. They are afraid that upon our success we would propose to know the mind of their God.”

Janus snorted. “Adhvaryu, the leader of the Delegation spoke today of finding a compromise which would delay activation until ‘further studies on the exact consequences of activation can be assimilated.’” She snorted, “what utter mooseshit.”

“There is another fraction in the Delegation,” Kasyapar said. “They hope we fail by getting data we cannot explain as they know we will pursue the experiment regardless. I’ve heard on the grapevine they have the support of other Colonies.” He frowned and turned to look her in the face. “Frankly, I am not sure we have any support outside of Huygens. The major Corporations are also very much against us.” Frowning, he examined a microwave display showing current ultra-violet emissions from Neptune.

“Corporations control commerce and politics in many of the Colonies unfortunately,” she said. “I wouldn’t suppose the Inanna Delegation would be free of such constraints.” Both Janus and Kasyapar were well aware of the true seat of power; the Church and not the State was in control.

Standing with his back to the observation window, Kasyapar looked as if he were trying not to laugh. “There is of course nothing in the Great Convention that requires us to seek a consensus from the Colonies, nor The Great Assembly itself for that matter,” he intoned to a point somewhere above her head. He stopped talking and turned back toward the window with its magnificent view of Neptune rising over the mountains to the South of the Freyja plain. She thought she detected his shoulders shaking.

“The Assembly be damned,” she said with passion. “The Convention was written long ago and was relevant to an earlier age. Today, its flaws and faults far outweigh its benefits.”

“Perhaps,” he allowed. “But peace has been preserved for more than a thousand years by strict observation of the Convention.”

“Then why are you so concerned, Kas,” she inquired softly, recognizing his reluctance to speak clearly. What was he afraid of?

“What if there is a shift away from tolerance of the scientific determinism we practice?”

“What are you saying?” She was puzzled; this line of thought was out of place for Kas.

“Well, with the exception of Naldmac the Colonies see technology as a means to make their lives more comfortable, to extend their lives and to improve their capabilities. For us,” he shrugged. “It is a form of religion. It makes them nervous.”

“Fine, and without the establishment of the Christian Church and the Dark Ages, we might have been here,” she waved her hand around the room, “1,000 years ago.”

He gestured to Huygens, and the Martian Delegation ship docked there, just visible. “Whatever happens this time they cannot rewrite history hoping to obscure any thought but their own. This light will not be extinguished so easily.

Janus was deeply disturbed by why Kas had said. Surely that was ridiculous?  No one would attack them over this experiment. Would they?
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The Lord Vizier of Huygens, Hathor Linnaeus entered into her quarters and gestured for the door to close. Crossing the floor to a favorite divan placed in the shadows of the room she relaxed and sank into the chair with an exhalation of pure relief. It had been a long and very trying day, and 6 hours of the obstructive and obstreperous Inanna had become really too much to bear. Her ministers, with the exception of Henri Dauphin, had urged her to delay, delay; to give them time to draft a conciliatory note that would at least reassure the Delegation. Assurances of what, to prevent what?

As one of only two secular Colonies alongside the shadowy Naldmac Corporation, Huygens was founded by scientists and artists not openly belonging to one of the monotheistic religions. Over the centuries it had become a haven for those whose religion differed from the majority on their home world. The technological superiority of Huygens’ science afforded respect, their Developmental Science Laboratory responsible for recognizing useful scientific discoveries and adapting them for commerce, or defense.

For centuries their very remoteness at the edge of the Solar System placed Huygens beyond the interest and reach of the Great Assembly until rumors detailing their pursuit of the Creation gained traction. For fifty years successive Viziers had downplayed ramifications from discovery of the Inflaton Boson, pushing back on labels such as ‘The Creation Particle.’ Linnaeus believed the politics of appeasement had undone humanity on too many occasions. Then why am I having a sense of things going wrong, she thought.

She knew the extent of opposition back on Earth in the Great Assembly. Unrest and civil strife were potentially real consequences in the monotheistic Colonies after a Millenium and more denial of Horizon Theory-verifying experiments. The Convention forbade Colonies from joining together in military action against another but she also understood the anger and resentment. Not a member of the Assembly, Huygens relied on its good auspices for protection; the Parliament of Huygens would not vote to join the Great Assembly merely to prevent an attack by certain dissatisfied members. They would have to rely on their own wits, and Stadtholder Vermeer’s security service for that.

What might they face in the form of opposition? By virtue of its very isolation, Neptune was a formidable target to attack; delivering a large armada to attempt a forceful solution was out of the question. Sighing, Hathor messaged her assistant to find her principal advisor, Henri Dauphin.

Henri Dauphin was a philosopher turned spymaster born on Earth, a former member of the Special Planet Service, elite troops loyal to the Great Assembly, and associated with Huygens for thirty years many of which were before Hathor had become Vizier. They had met when she was a senior advisor to the previous Vizier, and he the Head of the security Service. He had struck her then as an unusually capable and she had brought him with her when elected Vizier by Parliament ten years ago.

As Head of State, she had been under constant suffocating pressure to visit Earth to present their case before the newly sworn in Parliament, while her own ministers urged her to travel to Brigham City in North America, largest outpost of the Shiislamic federation on Earth. Huygens’ contract was to supply sophisticated weather monitoring equipment, but the Caliphate were in an ongoing battle with Naldmac to their southwest and supplying anything to either side was a delicate situation. Believing her place was here and now to helm the ship while the HCA experiment took place, Hathor had no intention of enduring the profound unpleasantness of space travel; despite steady advances in both execution and comfort, space travel was still a nightmare either by fusion- or laser-powered propulsion. She had spent far too much time in transit during her 92 years, born out of necessity for her roles in public service but she was damned if she gave into every polite diplomatic request.

Consider first, spaceships utilizing conventional high-end fusion drives. Huygens and Naldmac both manufactured top-tier fusion drives capable of managing brief high-g burns (0.3–1 g) but only for days before heat, structure, and propellant limits forced one into a long coast. Typically, upon departure ships endured several days of hard acceleration followed by a prolonged coast through the heliosphere then weeks to months of deceleration and braking. Typical transit times ran 8 - 14 months between Earth and Neptune for military or scientific vessels while civilian or covert traffic took 18 months or more due to lower thrust and lower signature respectively.

For non-natives this is why Neptune felt psychologically distant: Most of the journey is spent doing nothing but watching the Sun grow or shrink.

Everyone complained about how technology had not conquered the times and distances, but the distances were not the problem, it was the tyranny of reaction mass and waste heat. No matter how refined the fusion drives became, ships still had to push something away to move, and every extra meter per second meant propellant that had to be carried, cooled, and eventually exhausted. High-acceleration burns were possible only in brief, expensive windows before structural limits, crew tolerance, and thermal saturation forced you to a coast.

The rest of the journey was silence and patience: Months spent falling along carefully plotted curves through the Sun’s gravity well, or throttling down to avoid announcing yourself in infrared if your mission were secret, or bleeding off speed long before arrival so you didn’t arrive as plasma. Faster travel existed on paper, in laboratories and manifestos, but in practice the Solar System remained wide because physics demanded accounting, and nothing, neither wealth nor faith nor ambition, had yet found a way to cheat momentum. Fusion powered ships were slow.

The invention and subsequent construction of massive laser-propulsion systems overhauled space travel but subtlety so. Laser propulsion changes the first half of the trip allowing for continuous low-g acceleration (0.01–0.05 g) for weeks to months, much higher cruise velocity than fusion ships but required a long, careful braking phase unless headed to Neptune with its receiver arrays. Transit times from Earth to Saturn were measured in weeks, Earth to Neptune in 3–5 months, 6 - 9 months to Uranus as braking must be done conventionally long before arrival. Laser propulsion halved or better the total time but did not eliminate the long tail of arrival.

Neither felt ‘fast’ in 3414 because even with lasers you cannot exceed safe structural acceleration for humans, and you must still shed enormous kinetic energy at Neptune.

And if you miss your braking window you overshoot into interstellar space.

Crews had lots of jokes: “Fusion makes the Solar System wide; lasers just make it wide sooner; Fusion took a year to reach Neptune and a lifetime to forget it; Lasers could do it in months, but only if someone on the far end was willing to catch you; From Earth to Neptune, you feel the weight of history. From Mars to Neptune, you feel the weight of physics; Mars saves you a few months. Neptune still takes a piece of your life.”

Technically, the laser propulsion system works by outsourcing momentum and energy generation away from the spacecraft and anchoring it to fixed, massively powered infrastructure. At its core is a phased-array laser network: Thousands to millions of individual laser emitters distributed across orbital platforms. Each emitter is relatively modest on its own, but they are phase-locked to sub-wavelength precision using atomic clocks and continuous feedback from guide beacons. When synchronized, they behave like a single, enormous coherent aperture. By electronically adjusting phase timing, not moving parts, the array can steer and focus the beam over astronomical distances, compensating in real time for diffraction, solar gravity lensing, and plasma distortion from the solar wind.

The spacecraft carries a light sail or ablative sail, depending on mission profile. A light sail is a multilayer dielectric mirror tuned to reflect the laser’s wavelength with extreme efficiency (≥99.999%). Photons reflect, transferring momentum without significant heating. An ablative sail sacrifices surface material: the laser vaporizes a thin layer, producing a high-velocity plasma jet that increases thrust at the cost of mass. Thrust comes from photon pressure, which is weak but relentless. Because the ship carries no propellant for acceleration, it can sustain low but continuous acceleration for weeks or months. Power generation, waste heat, and structural stress all remain at the laser array, not onboard the vehicle, this is the system’s decisive advantage.

Control is closed-loop. The sail carries embedded sensors that report position, deformation, and temperature back to the array. The beam’s intensity profile is constantly reshaped to keep the sail centered and flat; if alignment drifts by even microradians, thrust efficiency collapses and the sail risks catastrophic heating. This being why laser propulsion scales better with large, distributed arrays than with single monolithic emitters.

The hard limit appears at distance. Diffraction causes the beam to spread, and beyond a certain range, typically tens of astronomical units for practical sail sizes, the momentum flux drops below useful thrust. At that point the ship transitions to ballistic coast. Deceleration requires a second array at the destination, a magnetic sail interacting with the solar wind, conventional propulsion, or long-period braking orbits. The system pushes brilliantly, but it does not pull.

In engineering manuals, laser propulsion is summarized bluntly: “The laser does not move the ship. It moves the bookkeeping. The ship merely accepts the result.” That mindset, centralized power, distributed control, unavoidable visibility, is why laser propulsion reshaped travel times without ever making the Solar System feel small.

Leaving from Earth, those with prestige or wealth would use the Earth-Moon laser array to power their spacecraft forward, a constellation masquerading as infrastructure: Each station carried petawatt-class solid-state cores fed by solar collectors the size of small countries, their backs glowing dull red as waste heat bled into space through lacework radiators. When inactive, the array was almost invisible, its optics folded, its mirrors angled away from the Sun. When engaged, it announced itself to the entire inner system, not with a beam you could see, but with a sudden, unmistakable tightening of spacetime bookkeeping: Power flows spiking, thermal signatures blooming, navigation beacons updating trajectories in real time.

The beam itself was narrow, ruthlessly coherent, tuned to the spacecraft sail’s material resonances so that momentum transfer was maximized and heating minimized. To ride it felt like being pressed forward by an invisible hand that never trembled. To watch it from afar was to understand why no one ever pretended laser propulsion was discreet: The source did not chase ships, it declared intent, and the Solar System took note.

With a laser-pushed system (light sail or ablative sail), the early part of the Earth–Neptune trip became dramatically faster. You don’t carry reaction mass, so acceleration can be sustained for weeks instead of hours, and waste heat stays mostly at the emitter instead of on the ship. From Earth orbit out past Saturn, transit times collapse: what used to be months of slow spiral becomes a hard, clean outward push. Crews feel it as a constant, gentle acceleration instead of the violent burn-and-coast rhythm of fusion drives.

But the tyranny reasserts itself halfway out. Lasers don’t pull, only push. Once you outrun the beam focus or leave its geometry, you’re coasting again, now very fast, and that speed has to be paid back on arrival. Neptune had its own receiving array, reflector lattice, and magnetic braking system allowing you to shed velocity at the end of your journey instead of from its halfway point.

Laser propulsion shortens the home-bound leg and made the beginning of the journey feel futuristic. But unless headed to Neptune with its braking arrays, it turns the arrival into the longest, quietest, most dangerous part of the trip.

Laser sails do not make the Solar System small she thought; they just move the misery farther from home.

Hathor impatiently re-keyed the command that would locate Dauphin. It took a minute but Dauphin’s mustached face finally appeared before her. “Hathor, I gather from the computer’s insistent chirping you request my assistance?”

“I request your advice and nothing else, if you would be so kind?”

Recognizing the look on her face, Dauphin bobbed his head. “I shall be with you precipitously,” he intoned gravely.

Hathor sighed and turned away. Choosing a favorite chair, she sat down with a thud overwhelmed by weariness. Dauphin arrived within 5 minutes and came straight to the point. “The Council is wrong to adopt this placatory role towards the Delegation.”

Smiling at her friends’ tone, Hathor replied. “Yes, I know. It’s very frustrating. The Pluto - Charon pass is imminent, and I have several score senior scientific personnel rather displeased.”

“I believe they prolong their visit for one reason,” said Dauphin. “They mean to disrupt our everyday schedule to let us know they consider this matter of the highest order.” He smiled at her.

“I will be sending a presentation to Brigham City tomorrow in order to finalize the deal.”

Not for the first time, Dauphin voiced concern. “My Lady, I understand this is a courtesy message you are to make, but, ahh, you might consider it as being less than the optimum time. I wouldn’t ask you to reconsider otherwise, but...ahh, do you have to engage with them simply to sell weather monitoring and surveillance equipment? I’m certain a visit to the Embassy would be more productive.”

“Henri in selling them this equipment we are hardly declaring any sort of allegiance to their cause nor taking an aggressive stance against Naldmac.”

The old man came around the room to stand beside Hathor. “There are spies and informants everywhere, even here. We are far too open especially during fraught times as these. I should like to have you guarded by Vermeer’s people until after this is in the history books.”

“If they can masquerade as members of my general staff, they would indeed be welcome.”

Realizing he wasn't going to change her mind about sending her message and taking this as his cue to leave, Dauphin bowed and turned toward the exit. “Matters press me to be elsewhere. I will see to it Vermeer’s men are briefed in secret and have him disguise your message as commercial traffic.”

Seeing her expression of distaste Dauphin smiled mischievously. “History is full of lessons.”

“Dauphin, do you really trust anyone at all?”

He paused and stroked his beard. “You, myself, no one else.” Bowing, he walked out of the door.
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“Triton has a complex and relatively young surface. It was captured by Neptune’s gravity and placed in an elliptical orbit during the infancy of the Solar System. Over millions of years Neptune’s gravity has slowed Triton’s own rotation so that now it rotates only once during each orbit around Neptune, rather like the moon around the Earth. Thus, it presents the same face towards Neptune all of the time.”

Dr. Sarasvati Bauval finished her sentence and looked across to check that the young man was still listening. He was, or at least he gave the appearance of doing so. He was rather good at that. His name was Tobit Malkovic and he had been sent to her for instruction.

“One consequence of these conflicting gravitational processes’ causes the rocks inside Triton to bend and push against one another, producing heat that constantly reshapes Triton’s surface. The geothermal heat also powers most of the smaller settlements on the moon’s surface.

“As a result of being beyond most of the asteroid action in the Solar System, Triton has few craters, but because of its enforced geology, many cracks in its surface. This makes it an interesting place to be.” From his expression, either the boy already knew this, or did not care. It wasn’t her job to point out what he didn’t know. That was for others. Lucky them.

Turning back to her console, Svati continued. “The largest single structure on the surface of Triton is the Manitowish Fracture, a 1,300-mile-long crack in the moon’s surface filled with a combination of water ice, solid nitrogen and methane. The underlying solid rock is thrusted upwards in this area, making it somewhat less dangerous than the methane slush killing fields that cover most of Triton.”

Still the young man regarded her with a puzzled expression, which seemed to say “what exactly am I supposed to learn from these things I already know?”

They had flown south from the orbital station earlier that day, encountering Manitowish after about 25 minutes. The sheer faces of the sides of the fracture became obvious from several miles. Against the dark sky with the Sun visible as just another bright star, the eerie light that lit the scene was that reflected from Neptune, the massive blue giant behind them. Manitowish was a magnificent fracture in the moon’s surface, three times larger than the Grand Canyon and five times longer than the East African rift valley.

As the shuttle rocketed southwards towards the bottom of the moon Svati could make out areas of the fracture where light from the distant Sun had turned some of the methane slush to gas. Several dark areas were visible in the white slopes where the rock underneath had been uncovered. Checking the outside temperature, Svati called in a quick warning. Any one down on the surface in this quadrant would have to be very careful of sudden temperature shifts, which often proved deadly. Only two weeks ago a team of three engineers had been checking the possibility that a large underground lake of methane might exist close to the Freyja outcrop. There had been a chance storm on Neptune not predicted. The intense white light from lightning emitted from the storm had raised the temperature sufficiently to turn the solid methane ice into methane gas.

Methane melts at -182.5° C and boils at -161.5° C, giving a window of only 21°C in which the solid surface can suddenly vaporize, leaving human and/or machine falling through canyons of nitrogen ice. No trace had yet been found of the engineers or their equipment.

Further south near the 30° parallel lay the natural bowl-shaped depression named Lazarus. In this huge bowl with a diameter of 18 miles, and surrounded by pristine white fields of methane ice is the largest land-based radio telescope manufactured by humans, the destination of Sarasvati and her young charge.

Sarasvati leaned forward in her chair and adjusted the light filter. The close passage of the Charon-Pluto system to Neptune was intriguing enough for the visual light astronomers, for the radio astronomers it was a chance to collect sensitive data on the exact nature of the two mini-planets magnetic field interaction. Pluto’s orbit was more highly inclined to the ecliptic and more eccentric than that of any other planet. Its distance from the Sun ranged between 2,788 million and 4,647 million miles. The closest point in its orbit to the Sun, called perihelion would next occur in 3480. The Pluto mission in 2268 had determined the planet’s overall density was approximately twice that of water and that it consisted of a thick layer of water ice overlying a core of partially hydrated rock. Like the Earth and Moon, Pluto and its moon Charon were locked in synchronous rotation. With a diameter of 740 miles, Charon is about half the size of Pluto. Its orbital period is 6.39 days, which is also the rotation period of both Pluto and Charon. To cap all this strangeness, Pluto's rotation axis is inclined at 122° to the plane of the ecliptic so that, like Uranus, it rotates in a retrograde sense, “lying on its side” so to speak.

Another reason for her excitement was the clear geological link between Pluto, Charon and Triton. Because of its retrograde (or backward) orbit, gravitational tidal interactions between Neptune and Triton were removing energy from the moon, thus lowering its orbit. At some very distant future time Triton would either break up (perhaps forming a ring) or crash into Neptune.

The unusual nature of Triton's orbit, the similarity of bulk properties between Pluto and Triton, and the highly eccentric Neptune-crossing nature of Pluto's orbit suggested some historical connection between them. Svati was hoping the observations she would make within the next three to four months of Pluto’s magnetosphere would shed some light on this possible relationship. No one had much of a clue what the humans living ‘out there’ were doing.

Like Pluto, Triton's axis of rotation was also unusual, tilted 157 degrees with respect to Neptune's axis (which is in turn inclined 30 degrees from the plane of Neptune's orbit). This added up to an orientation that caused polar and equatorial regions to point alternately toward the Sun resulting in radical seasonal changes as one pole then the other moved into the sunlight. For the past hundred years, Triton's South Pole had been facing the Sun.

Having to tutor this surly, unpromising young student at the same time as all these professionally challenging and exciting events was certainly inconvenient, but she was nevertheless determined to do a good job. As they approached their destination, Svati rolled the shuttle around the southern rim of the crater, admiring the delicate gold film that was the dish of the radio telescope. Because the Sun was relatively high in the sky the reflective surface of the dish sent beautiful golden ripples across the pure white sides of the great bowl and against the inner paneling of their ship. The effect was mesmerizing with the distant sunlight reflected by the pure white surface of the moon and the deep gold of the radio dish mixing together to form intoxicating patterns.

Sarasvati liked to close her eyes for a few seconds and imagine the patterns playing across her closed eyelids were like those she might see when lying under an oak tree on Earth. She often wondered what that would look like, with the countryside dappled and rippling in sunlight, the light washing against her eyes being filtered through oak leaves.

Being just far enough away from the South Pole, Lazarus always faced away from Neptune, being located on the side of the moon perpetually turned away from the gas giant.  Shielded from electromagnetic interference it was a radio astronomers dream. She loved this place, the clean white landscape of the methane fields that looked out upon the blackness of space and beyond. From this great distance, the Sun was merely a bright star in the sky. There was solitude here that forced the mind to inward contemplation of data steaming in and of the self. In her two years here, Sarasvati was yet to find herself bored.

At the touch of her fingers, the focusing elements of the huge radio telescope were now pointed, as they were whenever possible, towards the constellation of Orion.  Satisfied the instrument was pointing exactly where she wanted it to, Svati turned toward the acolyte, Tobit was his name, she thought again, with whom she was saddled while he learned this aspect of the station’s purpose.

“I hope you already know what we do here,” she inquired, not wishing to go over all the basics.

The young man looked up and briefly met her eyes.  “Yes, you look at Orion’s belt but no one explained why.”

“If you’re referring to our study of the Orion constellation, that began with archeological discoveries at Giza on Earth leading to the identification of Zep Tepi, the remote epoch during which ancient Egyptians believed their God Osiris brought civilization to the Nile Valley. Roughly translated it means ‘first time’. According to the ancient Egyptians, Zep Tepi occurred thousands of years before the traditionally accepted beginning of pharaonic culture. Osiris had caused his wisdom to be set forth in a great book that was subsequently lost by mankind. As Tobit relapsed into poorly disguised boredom, Svati went on to explain how the date of Zep Tepi had been found. It required knowledge of the precession of the equinoxes as seen from planet Earth and demanded the student knew of the existence of the ecliptic.

“The ecliptic is the apparent great-circular annual path of the Sun through the sky as seen from the earth. It’s called the ecliptic because eclipses of the Sun occur only when the moon is on or near this path. Seen from outer space the plane of this path, called the plane of the ecliptic, crosses the celestial equator the projection of the earth’s equator on the celestial sphere, at a specific angle.

“This angle is known as the obliquity of the ecliptic and is approximately constant over a period of millions of years. At present it is decreasing at the rate of 48 seconds of arc in each century and will decrease for several millennia until it reaches 22°54’, after which it will again increase.”

Again, Svati looked over to the acolyte who seemed to be lost in contemplation of a computer waterfall projection showing data crunching by Huygens’ CNM. Sighing briefly, she continued.

“Seen from Giza the two points at which the ecliptic intersects the celestial equator are called nodes or equinoxes. Around the time of the beginning of the third millennium the Sun was at the vernal, or spring equinox about March 21, and at the autumnal equinox about September 23. Halfway on the ecliptic between the equinoxes are the summer and winter solstices. The Sun arrived at these points about June 21 and December 22, respectively at the beginning of the third millennium. The names of the four points correspond to the seasons beginning in the Earth's Northern Hemisphere on these dates.
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