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First contact.

Of all the teeming populations of the Alliance of Earths, it happened that the first sighting of the intrusion of the remote empire soon to be known as the Hierarchy of Worlds was made by a junior naval officer called Commander Fels Sedhi, of the lightsail ship Patrol 45.

It hadn’t been the plan.

The ship’s current mission, hundreds of days long, was essentially to transport a senior officer, Commodore Siri Mott, across Alliance space from one world to another, specifically Earth 6 to Mars 5. Routine. You always kept your eyes open for the unexpected. But the mission had nothing to do with first contact.

Which happened anyhow.

And it happened that Fels Sedhi’s own personal assignment during that crucial watch had him, and him alone, outside the hull of the 45 when the first encounter was made.

For the Alliance navy, this was already a significant moment in its own right, as it happened, coming during an early test of a new deep-space propulsion technology: a dark-matter ramjet.

It was a turning point in history, Fels Sedhi would later reflect, much later. But a heck of a mess to live through.

A dark-matter ramjet …

Start with that.

The very name excited Fels.

A brand new propulsion technology to replace, or at least supplement, the huge, unwieldy lightsails that were the standard interplanetary-travel technology to date. A new technology to be tested by the crew of his ship on this jaunt, the Patrol 45.

And here was Sedhi himself at the cutting edge, at the controls of this one-person test article, a prototype demonstrator of the technology itself, along with a flock of miniature drones. He would have made barrel rolls if he’d had the nerve, and the stupidity.

But he did swivel his tiny one-person cabin to take in the view.

And, out here, far from any planet, what a view – including the sail ship Patrol 45, its own lightsail opened up to complete porosity while it hung, immobile in space, to release Fels’ craft and send it on its way.

Hearthspace:

Fels had grown up learning and dreaming of spaceflight and its arena. And now here he was, for the first time, at the controls of his own craft. And what a craft.

And Hearthspace …

He knew the geography. From his small cabin, there at the centre of his vision he saw the brilliant pinpoint at its heart, the Hearth itself, as bright at this distance, so he understood, as the legendary Sun, the distant star of mankind, as seen from the equally legendary first Earth, origin of mankind.

But the Hearth was more massive than the Sun, and much more powerful, intense. A planet might be Earthlike at a set distance from its sun, some hundred and fifty million kilometres – which the engineers and astronomers called an ‘astronomical unit’, an AU.

The Sun burned hydrogen and helium in its fusing core. The Hearth was different.

It was a concentration of dark matter, with particles of that elusive substance forced to bond by the Hearth’s ferocious gravity – and in the process, releasing prodigious amounts of energy. The scientists called the result a ‘dark-matter star’, with a million times the mass of the Sun, and a billion times its luminosity.

And, basking in that light, planet-building was similarly scaled up. A world could be Earthlike only if it were far from its dark-matter ‘sun’: thirty thousand times as far as Earth was from its Sun.

At the academy he had been told, based on scraps of history and folklore, that it was believed that the human-origin solar system, far from here, may have had eight major planets and assorted dwarfs, comets and asteroids. An orbital complex built on length scales of multiples of the astronomical unit, the distance of Earth from its Sun.

But just as the Hearth was so much vaster and brighter than the Sun, so the planetary system of the Hearth was vastly more spread out. And in a such a roomy space, there were thought to be as many as a million planets in Hearthspace, analogues of Earth and Mars, even some Jupiters and Neptunes – the very names another legacy, it was believed, of the first migrants to come here. And there were uncountable crowds of comets and asteroids …

Given such a domain, most of the planets were isolated on similar scales – tens or hundreds of astronomical units between them, whereas in the base solar system, such planets were separated by distances of mere handfuls of astronomical units. But, even so, here in the Hearth, humanity’s sail craft were able to challenge such distances. A journey of a ninety astronomical units, under a comfortable acceleration of one constant gravity, could be achieved in just twenty-seven days. And, Sedhi had long ago learned, that the ‘day’ time unit everybody used, on whichever world they inhabited, was another inheritance from the first settlers from Earth; the standard ‘day’ used even now was based on the rotation of that far distant prototype. Sedhi had always been curious about such cultural relics, as soon as he had learned about the history of his world – indeed, his worlds. So, he knew that their very names, Earth, Mars, Venus, Jupiter, were borrowed from prototypes in the original solar system, the system of Earth: a ‘Mars’ was smaller, dryer than an Earth, a ‘Venus’ was hot, its air dense and opaque …

Roomy the space might be, but still there were so many of those planets and new worlds with archaic names, that, drifting in his tiny ship, looking back, Sedhi saw that torrent of worlds, brilliantly lit by the ferocious glare of the Hearth itself.

And, he fondly imagined, from here, he might even see the core of human civilisation in this part of Hearthspace – for the first colonists here, amid a barrage of Hearthlight and a cascade of worlds, all more or less Earthlike, had discovered an anomaly. A great scar.

‘Earthlike’ covered a spectrum of planetary types. All were mostly composed of rock and metal, with perhaps a skim of atmosphere, of oceans, depending on their evolution and history: worlds could collide. Their formation, from cascades of asteroids, was chaotic and violent. And in one corner of Hearthspace a significant piece of violence had been inflicted on a crowd of worlds, of Mercurys and Earths, Mars-types and Venus-types.

Out of this cloud of planets, a much larger rocky world – a freak, a mega-Earth, which, through an accident of formation, had come to mass as much as an ice giant, as much as ten times the mass of a ‘standard’ Earth (which had come to be the standard unit).

And through further acts of planetary violence and diversion, this rogue ploughed through an amorphous cloud of younger, less massive worlds, Mars types, Earth types, Venus types, leaving a string of destruction behind it – and alignment. The result was an unusual flock of worlds, a string of them: Mercury, Venus, Earth, Mars types in a rough row.

And this unusual formation drew the eyes of the first humans to explore this part of Hearthspace. They began to name their new territories by type, and by the date of discovery or colonisation. So, Earth 3, Mars 4, Venus 5 – a labelling more based on human history than logic of location (to the bafflement of future scholars and explorers). More bafflement might come for cartographers and navigators in generations to come as the planets drifted slowly from their neat but temporary alignment. But, others protested, by then humans would be able to push the planets neatly back in line …

People like Ulla Breen called Fels thoughtful – or other, less flattering things. But, he thought, it was no crime to take an interest in the corner of history and geography you happened to live in.

But this architecture of light and worlds was not Sedhi’s priority today – rather, he reflected now, he was exploring the source of that light: the energy to be mined from dark matter, and a new application of it.

He was familiar with the basic project.

Whereas all of the Alliance’s major interplanetary ships to date, including Patrol 45, were driven by lightsails – huge wispy structures, as much as two thousand kilometres wide, that caught the light of the distant Hearth – by comparison Sedhi’s tiny, nameless, pod-like craft was a test article. And it did not run on Hearthlight for its propulsion. Instead it was driven by scooping up dark matter itself out of apparently empty space.

That invisible, intangible substance which permeated the universe, amounting to about a quarter of its total mass-energy, and which in particular burned thickly in the Hearth itself, that vast, dark-matter star that was the linchpin of this realm, this Hearthspace, and its swarm of planets.

But now the Alliance engineers had found a way to exploit dark-matter energy itself – rather than trap its light or heat, on a smaller scale than their enormous sails, and more flexibly, more nimbly, more efficiently. Dark matter was itself essentially a field of mass-energy, waiting to be mined by humans – for example to be used by a spacecraft that could be designed to scoop up that mass-energy – and use it for propulsion.

A dark-matter ramjet …

That was the theory. Fels’s job today was to pilot this cut-down vessel, a small spacecraft shorn of the Hearthlight sails that had once propelled it, to be replaced by the energy of dark matter itself …

If it worked.

Within an hour of his undocking from Patrol 45, the mother ship, his scheduled engine-start milestone arrived. Ancillary rockets cut in, forcing the first flow of dark matter into a reactor core.

And soon he could feel that virgin engine cut in, a thrust as smooth as a mother’s caress. Powered by an energy field that had been rife when the universe itself was born. Now that cosmic energy, tamed, worked as well as the engineers had promised.

And this pilot found it handled better than any lightsail ship: far more compact and manoeuvrable, for a start. He rolled, dived down, back up again …

He indulged himself in a whoop. He could hear that his fellow officer, Ulla Breen, who was monitoring the tests back on the 45, matched it.

As the test flight went on, he easily navigated his way from one target landmark buoy to another. Given it was an assignment of such significance, this was easy, Fels told himself, as the novel little ship flew around the 45, and he murmured similar observations into his log. Drilling, chewing his way through the invisible stuff of reality.

His chronometers prodded him that that future big stuff had to wait, must get the little but important stuff out of the way first. Now came the second part of the test: miniaturisation.

For now he shut down the new dark matter drive, and allowed his own lightsail to capture the Hearth’s glow, to carry him forward. And, with a few swipes of his controls, he initiated the drone drop: he released a handful of miniature craft, drones, beacons, each similarly equipped with miniaturised dark-matter ramscoops – all based on experimental design models, all sending back reports on Sedhi’s progress to bases on the main Alliance worlds. They spread around him like a sparse cloud.

Easy stuff. No drama.

Not at first …

That was, until things started to go wrong. Until alarms sounded softly.

And history pivoted.

Distracted by the novelty of his cutting-edge test technology, Fels was actually slow to react.

The first symptom was a loss of performance.

And as his systems began to protest at the unknown, he glared around, paged through screens on the wall of his tiny one-person cabin, forced himself to process what his instruments were telling him. He tried to think.

A shadow.

The monitors were telling him that he was falling into a shadow, and so losing lightsail performance.

A shadow cast by what?

The new shadow could not come from the 45, his mother ship, because that was ahead of him: he could see it. And besides the crew had warned him about no such manoeuvre near the main ship.

No, the unexpected shadow was cast by some object behind him – and, he saw, given the geometry, the newcomer was also starting to block the light falling on the 45.

As if it were deliberately aligned that way.

With a squirt of thrusters, he swivelled in space.

And saw it.

Another ship.

Not one of ours, he murmured for the log.

And, even in that first moment, he wondered if future historians would study recordings of those words in decades to come.

Not one of ours.

Here it began.

A ship.

Not one of ours.

And so huge …

Its hull dark. Larger than the 45, he saw – and a radically different design.

A main body that was a cylinder – unlike the 45, which had, behind its sail, a clam-shell body shape. No, this ship had a different design, dominated by a blunt cylindrical body perhaps fifty metres in length and width, and topped by a wider torus at one end – giving the whole the look of a vast bolt, he saw in that first impression.

And it had a truly immense sail, wide but wispy – the sail of the 45, he knew, spanned two thousand kilometres, and this must be ten times that width. A cobweb the size of a planet …

Sedhi had never seen such a ship. Such a sail. Close to, or in the training manuals.

Belatedly, he thought to activate his personal log, to be uploaded on the fly to the 45. And he made verbal, hasty, detailed notes, even as his ship’s systems locked on to the anomaly.

A bolt-ship, he called it in his report.

And he described that sail, its enormously long cables sprawling, its edges out of sight, a sail that obstructed half of the universe … Presumably self-assembling, self-repairing …

He reported all this to the 45.

A reply came quickly.

We see it too. Just log it all, Fels.

That was Commander Ulla Breen, his control for this mission. Gather as much data as you can. Analyse, and you might miss something. All I have to do now is get the captain’s attention … A “bolt-ship”. I got that label … ’

‘Copy that … I’ll try to get more data.’

He murmured commands, and his own smart systems began to analyse the images that scrolled across his instruments. Images he could see with his naked eye. Like nothing he had seen before. A sail larger than some ice giant planets, surely …

From his point of view now the stranger’s sail was a dark plane spreading across space, tilting grandly, catching the Hearthlight, cutting the universe in two. And he immediately saw that a conventional Alliance lightsail ship, such as the 45, would be immobilised if it was plunged into that shadow. In fact, he wondered if the huge, slow manoeuvre was intended to do that, to cut off the light.

His ship, however, with its entirely independent dark-matter ramjet technology, could ignore that shadow. His secret-technology dark-matter-chewing ship. Maybe it was just as well it was secret, in the face of this …

Even so, there was probably not much more he could do out here.

He remembered his duty, standing orders. His circumstances had changed; the situation might even be hazardous. He ought to get his precious ship back home. Still containing its pilot, ideally. But even if not, at least carrying the data on the performance of his dark energy drive, the drones, and what he could see of the newcomer.

Belatedly, he began to make sure that every bit of data that he had captured, or would capture, on his own test flight and on this new incident would be downloaded to the 45.

And he ought to prep his beacons too.

Standard issue for missions like this, a beacon was a compact drone you could hold in your hand, but when pushed out of a craft was capable of self-propelling with its own miniature solar sail, and capable of observing, and sending signals, laser and radio, across hundreds of astronomical units – or further, in relays.

And, as it happened, some of his beacons today were powered by his dark energy drive, a cut-down version – another experiment – while sail-driven beacons would be immobilised like the 45 itself. So, he thought, if the worst came to the worst, by chance he had a means to send data to the Alliance, even if the 45 failed.

It gave him little comfort.

Still the intruder approached.

Fels made no attempt to manoeuvre, to escape, before he made sure all the data he had on this incident was downloaded to the beacons. Then he launched all he had. He configured some of them to head back to his origin world, Earth-class, and the rest to tail the 45, whatever became of it.

Alarm lights flashed.

A proximity report, next.

Then, a damage report. Problems with his own dark-matter sail—

It was being fired on.

He finished launching off the drones before doing anything else. With that done, it took him a couple of heartbeats to figure out what had happened.

He had already lost the sail. Just like that.

He checked his instruments. There was a feeble status signal from the lost sail, crammed with diagnostic information, all of it useless now.

A mechanical ouch.

There was some imagery. Some kind of intruder, a robot perhaps, had rushed through his rigging and neatly, efficiently, removed that miraculous dark-matter sail.

Nobody had expected such a brutal amputation.

Now more alarms, subsidiaries. A flood of information.

All this in moments.

Slowly, too slowly, in Fels’s head, his training cut in … Stern, memorised orders about a response to a hypothetical enemy aggressor.

Orders that had seemed wildly over-specified during his training. Nobody had seriously expected an assault, piracy of this apparent kind. Alliance space was not rife with bandits, pirates.

But now that was no longer true.

Who are they?

But, whoever, whatever, in the circumstances he had an instinct that it would not be a good thing for the new dark-matter drive to fall into the hands of these … raiders.

He made a decision. Pressed a self-destruct button.

Destruct for the scoop technology, while sparing his own life.

He couldn’t see it directly, but monitors showed it went like a moth in a flame. (Some moth, some flame …) Data flows withered and died. The sail, top-secret technology, burned itself up, lost its secrets in seconds.

Which gave him another idea. Hastily, he reconfigured the drones to put them into stealth mode – an option rarely used. They would take some finding by the authorities, but they could be interrogated by them, and could hopefully trail the intruder and whatever craft had taken it – and as long as the beacons weren’t detected, then whatever became of the 45 could be monitored, reported …

And now he ran down.

Fels had done all he could think of. Incidentally leaving himself stranded, in a spacecraft become a hulk, drifting with no motive power … It had all happened so quickly that he felt his energy, concentration drain away.

But he wasn’t done yet, it seemed. Even as he framed that thought, he was losing the starlight. As that vast shadow now crept between him and the 45, he lost all chance of contact. And the huge bolt-ship was closing on him.

But he didn’t feel like waiting to be just taken.

At least he could get out of this drifting coffin. He could abandon ship. Put up a fight, look for a chance to get away. His suit was pretty capable, meant for survival – though not designed for this contingency –

Just get out, man. Do it! Before they get here—

His gloved fist slammed into a red button. Half his hull blew. Amid a whirl of lost cabin air, he was fired into the immensity of space, as if he had been born, the whole universe expanding around him – the Hearth a vast cloud glowing from within.

Before him, the wall, the landscape that was the intruders’ sail.

Below, his ship, falling away.

He calculated that if he could orient himself, squirt his boot thrusters – a minor delta-V – if at least he headed towards the 45 there might be a chance he’d be picked up.

And even if he was missed, he could use the in-case-of-emergency cryo-preservation technology in the suit, as in all modern suits. Fall into a frozen sleep. Even if he was lost, left drifting, he could survive for years. Sooner that than to be taken by the unknown bandit. Or, worse, quickly killed.

Freeze.

Do it. Don’t hesitate.

He fumbled with his suit controls, a panel on his belly. Hit the cryo facility. A sharp pain in the small of his back. A needle.

‘That was quick. And way more painful than the simulations suggested,’ he muttered. ‘Thanks, medicos.’

But the numbness closed in rapidly. He was already losing motor control. Fading awareness. Pushing him under … Cold, inert gases flooding his suit …

And that invader ship, a vast shadow, was still heading towards him. Or rather, he was drifting into its path; surely it couldn’t change its trajectory quickly.

He was getting cold already.

The cryo was doing its job. Only a few more seconds, minutes, of consciousness. The suit’s emergency power packs weren’t meant for extended stays beyond vehicles.

Cold.

Suit lights off, beacons off, cryo deep-preservation option. With any luck you might evade the invader. And at least there’ll be a chance of being picked up some time in the future. By somebody. A slim chance is better than none.

Get out of there …

Evasion protocol …

With the last of his will-power, the last of his consciousness, he watched the giant invader closing on a dwarfed, helpless, overwhelmed Alliance Patrol craft.

… Your turn now, Ulla …

… At least I proved the dark-matter ram works …

… Hey. Suppose the suit does preserve me. Suppose the cryo works. Suppose somebody does find me, drifting without beacons … If I live through this …

… Slim chance …

… I made first contact. I’ll be famous. Ideally not dead and famous …

… And if I manage not to die, maybe my report will be the saving of the 45 …

… How about that, Ulla … ?

… The best I can do …

… And, you raiders, who broke my ship.

I’ll be back.

EXCERPT from The Hierarchy-Alliance War:
A Personal View
By
Admiral Fels Sedhi

What must be recognised is that this devastating interplanetary conflict was essentially shaped, determined, by the cosmic geography of the Hearthspace, and the human geography that followed.

From a young age, our citizens understand that the bright light in the sky is not an ordinary star like those other, distant lanterns in our skies – like the Sun whose light has nurtured all mankind, save our star-travelling ancestors and ourselves. The Hearth is a dark matter star, fuelled not by the fusion of hydrogen but by the burning of dark matter: that elusive, intangible, invisible material that constitutes most of the mass-energy of our galaxy – indeed our universe.

And, fuelled by a different physics, the Hearth, our local dark matter star, has a different constitution. It is much more massive – perhaps a million times as much as our Sun. And its luminosity – its brilliance, the heat and light it gives – is as much as a billion suns.

This has consequences for the planets of that ‘sun’. And there are many of those planets, we believe perhaps millions, large and small – just as the Hearth has a million times the mass of the Sun which has a mere handful of worlds, including fecund Earth, mighty Jupiter. All is to scale.

And in our skies are planets of the kind our ancestors explored in our home solar system, and other stars: Earths, Jupiters, etc.

Lots of them.

But their distributions are quite different from the Sun’s.

There are Earths in the Hearth’s ‘habitable zone’, where the Hearthlight’s intensity is just right to nurture a living, Earthlike world. Just as the Sun has a habitable zone. But the solar system has a mere three habitable or near-habitable worlds, in Venus, Earth and Mars, with the radii of their orbits of the order of Earth’s own life-giving distance from the Sun: a distance we call an ‘astronomical unit’, one AU. At its closest to Earth, Mars comes to within a half of an AU; Venus’s orbit is about seven-tenths of an AU.

Hearthspace has many such planets. But, numerous as they are, so huge is Hearthspace, so brilliant the Hearth itself, that the spacings of such worlds are much wider than the distances that define the solar system.

Around the Hearth, a typical Earth-type and a typical Mars-type may follow orbits with radii as much as thirty thousand astronomical units – and so such distances have to be spanned regularly by an interplanetary culture, from an Earth to a Mars.

Jupiter, by comparison, the first of the outer solar system’s giants of rock, ice and water, is five astronomical units from the Sun – and an equivalent orbit in Hearthspace would map onto some hundred and fifty thousand astronomical units.

These monstrous distances can be spanned, however, by capturing the energy of the Hearth itself.

Once humans sailed on the light of the Sun, for sunlight itself has a pressure – tiny, but sufficient to push substantial craft, given wide enough sail.

Now, in Hearthspace, humans – Alliance or Hierarchy, slave or free – travel in sail ships, with monstrous sails that catch the light of the Hearth. Such craft massing a thousand tonnes, with a lightsail a thousand kilometres across, could pull its cargo at an acceleration of a standard Earth gravity – obviously a comfortable regime for human passengers.

And such craft, never refuelling, can make epic journeys – especially when relativistic effects are taken into account. At one gravity, thirty thousand astronomical units could be spanned in five hundred days – as measured aboard, but more in the outer universe, given relativistic effects at such speeds.

And in a Hierarchy craft, crossing a typical hundred and fifty thousand astronomical units could be spanned, as measured aboard, in a mere three years, four in the external universe.

And thus the first Hearthspace War unfolded, humans, free and enslaved, with craft under monstrous sails, taking years-long voyages across enormous gulfs of space …
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Aboard the sail ship, Alliance of Earths Patrol 45, Commander Ulla Breen happened to be on her watch when the first formal encounter was made between the human populations of the inner worlds of Hearthspace, and those of the outer.

It was quite a moment, when she had a breath to think about it later. The first reunion since a presumed common origin – a single landing of humans on a Hearthspace world – and later divergence, both events lost in time.

But all she knew of it at first was the enigmatic reporting by and loss of Fels Sedhi, and a silent flaring of alarm flags across her work station. To which none of her senior colleagues, and her captain, seemed to be aware.

Alarm flags.

Ulla didn’t need to scan her station to know that the ship was losing impulse, acceleration. She could feel it. They weren’t slowing down, but they weren’t speeding up either. Quite a trick to lose propulsion in a lightsail craft in empty space, with no world or moon or debris cloud to cast a shadow – nothing to shield the complex sail from the light of the Hearth, the centre of Ulla’s universe.

Nothing. Or at least nothing she knew about, yet.

And nor, she saw, glancing across the bridge, did her captain know about it – Frith was spinning some elaborate yarn for a handful of buddies from among his small crew.

Given their levity, they couldn’t have paid proper attention to the Fels situation, not sufficiently, even during his dark energy prototype trial. Let alone what was going on now.

Still, even so, whether the captain paid attention or not yet, the instruments told her they were losing their light. Bad news for a ship propelled by a lightsail.

On impulse, Ulla looked out of a port to see for herself, beyond the instrument readings.

And saw the sail of the 45, slowly but visibly collapsing … Shadowed, and collapsing. Possibly the same anomalous shadow that had swallowed up Fels’ boat?

She was focusing better than the captain and his cronies, but she took all this in with difficulty.

She was strapped into her station here on the bridge of Patrol 45 – the sail-borne ship that had been her world for a whole year – and at the same time, in her head, ran through a litany of routine, fast checks. Ulla was no specialist pilot, but as a junior officer she had learned to read the ship, its moods, its behaviours.

A few other crew, those at their consoles, were responding similarly to the alarms, examining, seeking explanations for the anomalies – even sending each other notes, trying to figure it out.

And now it came to a point where she began to feel the loss of thrust.

She tried to think.

No rogue moons around to cast shadows, to block out the light, essential for a lightsail ship. She knew that. So, what was going on?

She risked a glance back to the command station.

The captain wasn’t paying attention.

And, aside from these few urgent voices – the flashing of messages on a few consoles – all seemed calm around the roomy bridge. Especially the officers on their watch in their green uniforms, a contrast with the cooler greys of the walls and ceiling. Nobody seemed concerned, except the lower ranks at their stations …

To be fair, a general calmness was, she had long thought, an artefact of the simplicity and smoothness of their main propulsion system. It was a starlight sail, just a big sheet of a smart, sophisticated ultra-lightweight carbon fibre, simple and uniform, and equipped with an artificial intelligence of its own. Any faults were generally simple too, and typically took a while to manifest fully, given the sail’s dimensions.

And perhaps it was a subconscious reaction. On a sail ship, unusual incidents, welcome or not, generally unfolded slowly, for good or ill. Things never happened quickly.

Until they did.

So the bridge didn’t need to be a crowded place usually, or full of urgency. Just a handful of on-duty monitors of Ulla’s own rank or thereabouts, leisurely checking over systems such as life support, cargo handling …

But now, today, on Ulla’s watch, those alarm signals. And people were still slow to react. Even the news about the loss of signal from Fels hadn’t caused much apparent alarm. Nobody else seemed to be looking outside, either through monitors or even the few transparent panels cut into the wall, a fallback to allow the bridge crew to see out if all else failed … As if she was the only one who had followed that saga …

Again she looked for the captain.

Captain Mason Frith was eating a sandwich. Purloined from the hold, no doubt, from frozen food samples supposedly being hauled to the struggling pioneer colony on Mars 5.

Eating, and now sharing some kind of joke with Commodore Siri Mott, his own immediate superior. One purpose of this mission was to take Commodore Mott on her official visit to Mars 5. Mott didn’t seem over-impressed with Frith, but she smiled politely enough.

Though she did cast a glance over at Ulla, and the various unhealthy boards – and, Ulla realised, mirrored her own frown.

Ulla looked again over her own readouts. A continuing pattern was emerging now, she saw. They were still losing tension in the sail stays. A progressive failure, it seemed, working through the array of lines.

Something was very wrong.

Nothing was supposed to go wrong on a ship like the Patrol 45. Sail ships were huge, and very capable, but they were so simple there was nothing much to go wrong. Nothing much but losing your light, the wind of photons that blew you from world to world.

Nothing to go wrong with the propulsion anyhow; human factors were always a mess.

This was just a regular year-long run – or should have been – from Earth 6 to Mars 5, the third such trip Ulla had made on 45, and her first since her promotion to the giddy heights of commander.

Commander. One irritating step below captain. Patience, Ulla. Although maybe you’ll make that step up sooner than you think if the current incumbent on board 45 continues to foul up in small ways and large, all under the stern eyes of a commodore …

For now though, Ulla was a senior in the bridge crew on this diplomatic (Mott) and experimental (the dark-matter drive) mission, an easy posting that had given her more flight time, and a chance to bone up on her navigational expertise and her personnel management skills. Learning how to run a twenty-strong crew that was a mix of veterans and youngsters like herself, while guiding the ship itself behind its thousand-kilometre-diameter lightsail.

A sail that patiently, steadily gathered in the light of the Hearth – the monstrous super-star that warmed and illuminated a swarm of a million worlds, many of them habitable, or more or less so. It was on one of these that Ulla had been born two decades before.

With a sail of the class of this fast Patrol ship, given the pressure of the steady light from the Hearth, you could cross the void from Earth 1 to Mars 5, say, and back again, in seventy standard days, with acceleration a standard gravity: three hundred astronomical units each way. Easily achievable.

Easily …

Later she would think that stream of thought was a kind of premonition of what was shortly to come. A bit of complacency that was bound to be punished by fate.

The captain was making more jokes.

Meanwhile, still that stubborn set of anomalies persisted. The strange encounter of Fels in his prototype, still to be analysed. The loss of Fels’s signal. What must the captain be thinking about that? Let alone the anomalies in the lightsail tensions …

Had he even been following the dialogues around Fels and his aborted mission?

Focus, Ulla. Never mind Fels, for now.

Think.

What would a competent captain ask her about what she was seeing in her boards, specifically? What would they want her to report?

‘Wider,’ she muttered to herself. ‘Whatever is casting a shadow over us – if that’s what the problem is – look, it’s wider than our sail, which is two thousand kilometres across. One of the biggest in the fleet. And we’re falling into a shadow of something so much bigger… You wouldn’t think anything save a major body, an asteroid even, would cast such a shadow, even a rogue moon. We’d see its gravity if nothing else … ?’

‘Looks like you’re right.’

The voice, right behind her, made her jump.

Reluctant to take her eyes off her instruments, Ulla glanced around.

Commodore Siri Mott was at her shoulder, her uniform crisp, body stiff as if standing to attention, bracing her position against the ship’s current station-holding microgravity thrust with one hand. Her hair, under her cap, was streaked with silver.

Mott prompted, ‘Problems, Commander?’

Startled, Ulla reflexively looked around for Captain Frith, her immediate superior. Chain of command.

But Captain Frith was still paying no attention to the readings he ought to be seeing, loaded up from Ulla’s own station and others. He was still clowning for the benefit of a handful of young officers, some looking sycophantically amused, some bored, some faintly disgusted. Or maybe they were all disgusted and just hid it well, for the sake of their careers …

Ulla turned away. She was wary. Captain Frith was not a man who welcomed his junior officers talking to ranks over his head. So he wouldn’t approve of Mott and Ulla having any conversation that didn’t include him. Or was about him. If he even noticed, granted.

But here was Mott looking at her anyhow. And the commodore seemed to perceive what Ulla was thinking.

‘Problems?’ she asked again, more softly. ‘I’m reading your expression. You’ve a problem. You’re hesitant. You haven’t seen anything like this in your training. You spotted it nevertheless.

In the circumstances, you’ve a right to jump the chain of command. Speak freely. That’s an order.’

Ulla felt a vast relief. ‘Yes.’

‘Yes, what?’

‘Yes, Commodore—’

‘Yes, the problem, you dummy. Speak freely.’

‘Yes, Commodore – sorry.’ Ulla began to skim through her recent readouts, pointing at various features. ‘You see, it’s this arc of our circular sail where I’m detecting a loss of pressure. Hearthlight pressure, I mean.’

She hesitated, hoping that Mott had a technical enough background to be able to interpret what she saw, without Ulla having to say it out loud.

Evidently not.

Mott sighed. ‘It’s been a long time since I sat in a seat like yours, Commander Breen. And I never much got the intricacies of lightsailing. I’m a people person, even though most people I ever worked with would deny it. But—’ She held out her hand, palm up, in the light of a lamp. ‘I know the basics. I do know that light, falling, bouncing off a reflective surface, pushes at that surface. Like the rain that falls on Venus 2, as I learned to my dismay on my previous assignment.

‘I did read once that the force exerted by sunlight on an open human hand – the light of Sol, the old Sun, the original Sun of humanity, of legend anyhow – if you were standing on old Earth, the original Earth – the light pressure would have been about the weight of a single eyelash on your palm.’ She smiled. ‘I liked that. Poetic, but meaningful. And the light pressure from the Hearth this far out, I mean its intensity, is about the same, correct? Which is why we need such big, expansive sails …’

Ulla knew she was being artfully put at her ease, but it was working anyhow. ‘Our sail has a diameter of two thousand kilometres, Commodore. And yes, sir, out here the light pressure our sails get from the Hearth is similar to that of Sol at Earth. A thousand times the distance of Sol from Earth. So the records tell us.’

‘The records,’ Mott said. ‘Ancient, fragmentary records, some of it even preserved only by word of mouth, much of which many scholars refuse to believe. But still such numbers serve well as a common frame of reference. If Earth Zero existed at all. We’re still depending on the wisdom of those ancient folk, a thousand years dead or more, those who crossed the gulf from legendary Earth to this place. Wisdom of the ancients, or just legend? If they existed at all. Maybe we have some other, much stranger origin story. We can’t be sure. Comforting, isn’t it?’

‘Yes, Commodore. And now, compared to what we think we know about the original solar system, we have the Hearthspace, which is a different beast altogether. Which is why we all have to live at least the square root of a billion times further out than old Earth from its Sun.’

Mott grinned. ‘A bit smart-ass, but well put.’

‘I learned that much at the academy, sir.’

‘And here we are in this place with so much room for so many planets – all those Marses and Earths, and Mercuries and Venuses and moons … We understand it all. Even if we haven’t explored it all. One day … We adapted our solar-sail technology for this environment, but that’s not to say we don’t find problems, novel or otherwise, from time to time. Such as now. And this is why I’m gabbling now. A technique I’ve developed over time with people – with smart people who have got conceptually stuck, as you seem to be. If you have a tricky problem, talk about it. Or rather, talk around it. And from somewhere in the back of your head the answer will float to the front.’

Ulla raised her eyebrows. ‘Wow. You’ve been doing that all the time, sir? Getting me to think sideways?’

‘To get the best out of their crew, officers have to be subtle at times.’

And she glanced over at Captain Frith, who looked as if he was still unaware of Ulla’s anomaly – and, even more serious for him, Ulla thought, he wasn’t aware of the attention Commodore Mott was paying to it.

Mott snorted, and focused on Ulla. ‘Forget the captain for now. I can see you’ve been working your consoles even as we speak? Collecting more data? Good habit.

‘So let’s think this through.

‘You’re losing sunlight pressure on the sail. Or rather, Hearthlight. So far as we can tell there’s nothing wrong with the Hearthlight itself.’

‘I wouldn’t think so.’

‘Well, then—’

Ulla said, ‘I think it’s obvious, sir. Something must be obstructing the Hearthlight. It can only be that. Commander Fels seems to have encountered a wide shadow. I think there’s a shadow being cast on us.’ She touched her console. ‘But not cast from any cosmic body, no comet head or asteroid or even a planet, you’d think we’d have noticed that before now … We’d pick up the gravity. And Fels did report a sighting of what he thought was a ship. On the other hand, I have seen no record of any other ships due to be in the area, certainly none of ours—’

Midshipman Ashe Vinna called over hesitantly, ‘I’m on comms, sir. You’re discussing close-by ships? I can confirm we aren’t getting any hails. Oh, but I did get some more messages from Commander Sedhi in the ramjet ship. He got out of danger, but is running back to port, putting himself into cryo suspension.

Now his messages are repeating. Also, he sent us a spray of dark-matter ramjet drones to tail us.’

Mott was nodding, listening carefully, as she had throughout. ‘Good work, Midshipman. And good move from Fels. Try to ping him back – and if you can, ping the nearest base to confirm his message.’

Vinna nodded, a brief grin, and turned away.

Ulla realised that Vinna felt flattered, by a couple of words from a senior officer. Words he would never have expected to get from a senior officer.

While her captain was eating a sandwich.

Now Mott touched her arm. ‘That move of Fels’s – to send those beacons after us. We don’t know what we’re dealing with here. Any advantage we can grab – if this is some sort of sentient attack, even a human assault – something new like those beacons might slip by unnoticed … Well. Let’s hope it doesn’t get that far …’

And Ulla directed her attention to her console. She’d let herself be distracted. Now she looked again at the sensor displays. At images, flickering by on the main display, of that big grey shadow. A darkness gradually growing, moment by moment.

‘Just say what you think,’ Commodore Mott murmured, looking over her shoulder. ‘What do you see now?’

‘I see – a shadow. A shadow being cast over the sail, our sail. But – look at the edge. As it creeps forward, and we lose the light …’

By now, she realised, at least some other people around the bridge were taking notice of what was going on at her console.

Mott murmured, ‘They’re watching me, not you.’ She snorted. ‘Even the captain’s paying attention now. Just tell me what you see. And tell me what you think it means.’

She traced the shadow’s edge on the screen with a finger. ‘Look at this. A straight line?’

‘No. Not quite, Commodore,’ Ulla said, swiping the screen for more data. ‘There’s a very slight curvature.’

‘A curvature. You mean, the shadow is cast from another circle? Like a lightsail?’

‘Yes, Commodore. Well, I guess. But much larger than ours.’

That gave Mott pause. ‘Larger than a thousand-kilometre-radius reflecting sail. How much larger?’

‘Commodore, at this scale the curvature is so slight – I can’t confirm it, can’t image the whole thing—’

‘Best shot, Commander.’

‘More like twenty thousand kilometres across. Quite a construction project. And it’s coming in. Ten times our diameter. Running us down.’

‘How fast?’

‘Acceleration of two gravities.’

She was overheard. There were gasps at that.

Mott murmured, ‘That big and that fast?’

Ulla was uncomfortably aware that, given she was with the commodore, she was now the sole focus of attention on the bridge, that all eyes were on her – some picking up the elements of the unfolding crisis, many with evident jealousy for all the attention.

And Captain Frith showed a kind of suppressed irritation, she thought.

But then she had reported her findings direct to the commodore, his boss, not to him. She hadn’t meant it to be that way … In fact she hadn’t known she had any findings at all until Mott had coaxed it out of her. Which ought to have been his job, she supposed—

‘Wake up, Mason Frith. Enough.’

That was Mott. She stalked across the bridge and bustled Frith out of the captain’s position with a peremptory wave, took it herself.

‘Enough! All of you! I can see your training has been mostly a waste of time, if you’re unable to think, when confronted with the unfamiliar. One of you – I don’t care who or how – make sure we are downloading reports of this … incident … this invasion, to the worlds of the Alliance. Download live. To any ships in the area. And you, Captain – well, let’s just get through this and we’ll see where we all go from here. Commander Breen! You’ve done all the figuring so far. Brief us. Tell us what we’re dealing with.’

Frith glared at Ulla.

She tried to answer Mott, found her mouth dry, tried again.

‘Has to be a sail, Commodore,’ Ulla said. ‘A lightsail.’

‘I’ll buy that. But why so large … ? Anybody?’

A hand was raised. Ashe Vinna again. A young guy in a midshipman uniform that always looked too big for him, Ulla thought.

‘Sir … I tried to figure this once before. Kind of an exercise. How would you build a ship that could take on outer Hearthspace? When the light is so much dimmer than here. This was during my training, when we learned about Hearthspace and the geography and all, and lightsail dynamics, I studied the problem. Just for fun. I figured—’

Captain Frith snarled, ‘Just for fun? Who by the Hearth’s smoke are you, kid?’

Mott put her hand on the young man’s shoulder. ‘Wait, son. Don’t you know your own crew, Captain? Even bridge crew?’

Frith seemed shocked to be picked up before the crew. ‘I can’t be expected—’

‘I don’t expect much of you at all, Captain. Tell us, son, ah – name?’

‘Midshipman Ashe Vinna, sir.’

‘OK. And tell us what you figured so far. Briefly.’ She glanced at her wrist. ‘I take it that shadow’s still falling across us—’

Ulla nodded her head. ‘Go ahead, Ashe.’

He seemed to be more comfortable talking to Ulla than to the captain. Which the commodore seemed to observe.

‘Well, sir, it boils down to how much light you need to capture with your sail. The Jupiters are mostly around a hundred, a hundred fifty thousand AU from the Hearth – sorry, “AU” means “astronomical unit”, a standard measure, an archaic one, supposed to be the distance of the original Earth from its origin—’

‘Yes, yes, I know that much—’

‘Just as our “year” might be related to something like the rotation of that world around its sun. In the academy we were told how these measures might be preserving knowledge of our origins—’

Mott broke in now. ‘Well done, Midshipman. But can you get to the point?’

‘Sorry, Commodore. So, Jupiters are generally four, five times farther out from the Hearth than the Earths we inhabit. They have to be that far out, in the cold, to retain their thick, cold atmospheres. And they’re probably that much more apart from each other. And the Hearthlight is more diffuse out there. If you travel between them, and if want the same performance in terms of acceptable travel times out there as you get from a thousand-kilometre-radius sail here, among our close-in Marses and Earths, then you’re looking at ten thousand kilometres radius, for instance.’

Mott nodded. ‘Good, good, that all fits … So, we have an incursion of an outer planet ship into these inner realms … Commander Breen?’

But Ulla was distracted by fresh images on her monitors. Other kinds of shadows, caught by the Hearthlight. Not the smooth sweep of converging geometries this time—

‘Commodore – Captain—’

Captain Frith sneered. ‘You have more to say, Breen? I do have a crew of clever little heroes, don’t I? It’ll do you no good—’

Here was Ulla, breaking the chain of command, again. But, working quickly, she went back to her own screens, focusing on the shifting images that had suddenly shown up at other stations.

Compared to the elegant sweep of a twenty-thousand-kilometre disc passing over, now the ship’s automated external sensors showed her shadows much more messy – much more sinister – much closer …

Shadows that resolved into human figures.

Raining down on the 45.

She felt too stunned to speak.

Humans in pressure suits – of a kind unfamiliar to her – humans who were already prising open one of 45’s airlocks, she saw from another angle. Humans wearing obviously tough and flexible pressure suits, and carrying a tool like a long tube—

A flare of light in her screen, dazzling her.

Even as she recoiled, she slammed an alarm button. Flaring lights, internal and external, a howling siren throughout the hull away from the bridge.

Ulla said simply, ‘Commodore. Take a look at this.’

Without hesitation. the commodore dragged herself over to Ulla’s terminal.

‘I think—’

A dull whump.

A moment of stillness. Then a noise, a shudder that passed through the fabric of Patrol 45.

Then another sharp crack, that seemed again to shake the whole of the ship’s hull.

A momentary dip in air pressure, that startled them all.

For a heartbeat, nobody seemed willing to move.

The captain seemed stunned.

Then Commodore Mott yelled, ‘We’re being boarded. Hull breach! Emergency protocol! You know what to do!’

They knew.

Even Ulla herself, who had only sketchy training on such contingencies. The Alliance was a peaceful place …

At Mott’s urging, Ulla and the senior bridge crew started compiling what data they could – the ship’s log, data technical, political, even scientific – and dumping it even as they scrambled for emergency masks at their belts, or stored in the bridge’s fittings. With the hull breached, for now staying alive was the only priority. That and reporting to bases on the home worlds, automated signals sent with a word, a swipe of a screen.

A rating hurried around, brought masks to the captain and commodore, who were still arguing.

Ulla checked her own station. The automatics had quickly cut in, and the ship’s smart hull and inner partitions were closing up as best they could around the fractures.

But then came a louder whump, again – and a smart crack.

And in one screen, Ulla saw another human figure, apparently heavily armoured – and, it looked like, heavily armed – descending on the hull.

And she heard a hiss of escaping air.

She yelled, ‘They’ve got weapons! They’re breaching the hull, overwhelming the self-repair facility, we’ve lost integrity—’

The commodore snapped, ‘Pressure-seal this deck. Now!’

A crew member slammed a panel to comply. Whirring sounds came from within the multi-layered walls.

Captain Frith was pulling on an emergency survival suit. He snarled, ‘What next, Admiral Breen? You seem to be in charge now—’

Another alarm howled.

And now Ashe turned to face the main door. ‘They’re here.’

In the chaos, just before the final intrusion, Commodore Mott reached over to the captain’s console and yelled out what was evidently a rank-specific access code, then slammed her fist down on an execute panel.

And Mott saw Ulla watching her.

Ulla recognised the play. She said, ‘You dumped our authorisation codes – base contact codes—’

‘We can’t just give our ship away.’

The captain just stared at them.

Then the bridge door, its seal burned through, fell inwards.

And the invaders came.
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They were led by troopers, or guards, who wore a kind of armour, pitch black, with flexible joints and hard, shiny panels. Even their faces were masked, with cheek panels and eye-covering visors which, Ulla soon learned, could be pivoted upward. Their black colour scheme was in contrast to the green – the colour of an Earth – of the Patrol’s crew uniform and the grey of the bridge itself.

One of these invaders drifted over to Mott.

‘A senior officer, judging by the ornate uniform. Useful.’ Gruff male voice. He glanced around. ‘But what kind of bridge is this? Where are the naked slaves, the couches?’

His language was comprehensible, if thickly accented, Ulla thought. Mocking. A common origin, recent enough for their languages to be mutually comprehensible? Or had these invaders studied broadcasts from the home worlds, the ships?

Slaves, though? Was the use of that word just a sick joke?

For a moment nobody answered.

Another man came in now. Bulky, tall, imposing, but flabby, Ulla thought, in a long, ornate robe over vacuum armour. His hair and beard, both dark, were precisely tailored. That robe, apparently stiffened, swept down to the ground, jet black, with silvery metal ornamentation attached: bars, what looked like arrows, with no apparent practical function.

Dressed to impress. To intimidate. It worked.

He looked around.

Mott faced him. ‘My rank is commodore. My name is—’

‘Irrelevant. My name is Ciren Pulet. My rank is senior scholar and protector. My colleague here is Captain
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