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Part I


“It ain't what you don't know that gets you into trouble. It's what you know for sure that just ain't so.”


-Mark Twain

(roughly 120,000 years after Merlak)




[image: ]


	[image: ]
	 	[image: ]


[image: ]

Chapter One

Outward Bound
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The view inside a time-jammer bubble is pretty.

Not that the Imperials built ships with windows.  It almost defeated the purpose of having a hull, to leave a hole in it where radiation could get in or some random piece of debris could punch a hole and let your air out.  If anything, time-jammers were more vulnerable to that than most Imperial vessels.  Unlike Vector Drive, time-jammers actually had to travel the entire distance, and so time-jammers weren’t used for anything over a few hundred light-years.  But they didn’t require operant mindlords to pilot them, something Earth was in short supply of at the moment.  Nor could most transparent materials accept hull charge, which meant they were, comparatively speaking, fragile as ancient glass.

If you wanted to look out of an Imperial vessel, you did it electronically.  The sensors weren’t cameras, technically speaking, but that’s what everyone called them.  In a time-jammer under drive, you couldn’t really see anything but the lights of the capture buffer, accretion disk, or whatever you wanted to call it.  Photons got caught in the buffer, and took anywhere from about forty seconds on up to work their way clear.  The capture buffer provided heavy lensing as well as drastically slowing the photons within.  The upshot was the entire leading hemisphere of the bubble glowed soft, shifting pastel colors like the auroras of Earth.  Travelling faster than light, the entire front hemisphere captured photons that struck the field surface.  The ones that were eventually emitted inwards were spread out over the entire inner surface of the field.  Photons that weren’t absorbed by sensors or the dark gray hull of Golden Hind went through the whole process again.

Piloting a time-jammer was a lot like an old song from one of the rock stars my parents liked – Driving With Your Eyes Closed.  I remember it being a fun little song, but the reality not so much.  The piloting sensors used direct detection of mass akin to the operant discipline of farza, which allowed the computers to extrapolate mass from natural bodies from their effects on the metric of space – in other words, gravity.  Imperial gear was crazy good.  Anything shields or hull charge couldn’t handle would get detected in time for a good pilot who was on the ball to avoid it, even at a couple hundred thousand times the speed of light.  The problem was the potential for other ships.  Gravity only propagated at light speed.  It’s all very well and good for natural bodies which are on the course God last set for them billions of years ago.  Their gravity propagation was a thing of long standing.  Not so much other ships travelling faster than light.  As far as any such ships were concerned, we were driving with our eyes closed.

We didn’t think there were any such ships around, but we didn’t know.  Difficult as it was to believe, we were actually going where no humans we knew of had ever been before.  When the Imperial military had come to Earth, they’d done a fast survey looking for signs of advanced civilization, but signs of anything advanced enough to worry the Empire could be seen at interstellar distances.  Nobody had actually visited Barnard’s Star, our first destination, or any of the other nearby star systems we were planning to visit.  

Back in the Empire, Tia Grace says time-jammers are essentially a hobby, and an uncommon hobby at that.  Most interstellar ships use Vector Drive, or the brand-new Interstitial Vector.  From point A to point B with effectively no in-between.  But Vector Drive requires a pilot with auros and para, two of the disciplines of operant mindlords.  Computers can simulate para just fine; even on Earth it’s been done in hardware for decades.  But computers can’t quite get the fine ability auros gives a trained operant to anticipate with acceptable precision.  The Empire had given up on computer-piloted Vectors thousands of years ago – the errors were too large and the accidents were too many.  Except for my aunt, all of Earth’s operants were currently somewhere back in the Empire undergoing initial training.  So without operants, Earth had a stark choice for faster-than-light: time-jammers, or nothing.

Given how poor Earth was, and what people elsewhere in the Empire would pay for, finding usable real estate was one of the few things likely to show a profit.  Tia Grace had led the way in finding a market for dogs and cats, and I’d worked for her for close to a year now.  Imperials were crazy over dogs – even an unremarkable mutt could go for five years of entry-level wages.  Some food items were also developing a following, but with siphons and converters the economics of that was different than on Earth.  Even on Earth, things were changing in a major way as we found the means to buy siphons and converters.  Starvation was a fraction of the global concern it had been a few months ago, mines were shutting down, and refineries were mostly going out of business.  Automobile racing was also attracting a tiny following back in the Empire – but ‘tiny’ in the context of the Empire meant billions or even trillions of people, hundreds of times more customers than Earth had people.  You could feel an Earth-style automobile, in ways that Imperial designs had left behind tens of thousands of years ago.  Nobody sane would argue that Earth-style vehicles were better, but they appealed to a certain type of person in the feel of power.  Automobiles were strictly recreation in the Empire, not transport.

Imperial vehicles were more like this ship: quiet, and almost too powerful.  Thirty meters from nose to tail, roughly twenty six from wingtip to wingtip, with the central cylinder being roughly eight meters in diameter, Golden Hind was reminiscent of one of NASA’s old space shuttles.  It had the same type of outer hull, minus the rocket nozzles – it was powered by a main siphon that could provide about ten percent of the power of the sun, essentially forever.  A converter was attached that could use that power to produce matter in most configurations from machine tools to food.  Impellers were capable of about 1200 gravities of acceleration in normal space – from grounded to 99% of light speed in less than seven hours.  The Vistula Space Corporation, or VSC, had ordered a standard transport cutter, with a time-jammer addition.  The faster-than-light time-jammer was designed and rated for over two hundred thousand times the speed of light.  That meant Earth to Barnard’s Star in about fifteen minutes at top speed – which would be like travelling to the corner store at Mach speeds.  It even had a Vector Drive in case an operant pilot became available.  One person could operate Golden Hind, but we had a crew of five.

The titular commander was John Dulles.  I wasn’t privy to why VSC had named a corporate vice-president to command the ship.  I didn’t think it was a good idea, but nobody asked me.  Earth MBAs didn’t have the background I thought likely to make good decisions in that sort of situation.  I thought that if he had any brains he’d pretend to think it over and do what Major John Kyle (newly mustered out from from U.S.A.F.) – our pilot – suggested.  A graduate of the Air Force Academy and former fighter pilot, Major Kyle at least had the kinds of training to understand what was important if we got into trouble.  Jayden Smith – a graduate of Johns Hopkins with a decade of solid work in molecular biology with medical application – was our biologist, and William Miyazaki was our astronomer.  Will had had a doctorate from CalTech before his twenty-first birthday, and had spent the ten years since expanding Earth’s infant science of detecting habitable planets at interstellar distances – technology that had become irrelevant overnight when the Empire arrived to save us from ourselves.

What was I doing here?  Well, the family had more than enough people to work the dog business, even the shipborne part involving Tia Grace’s two huge spherical transport ships, Earth and Indra.  Her husband’s family had given them to her to help grow the dog business, and she’d needed cargo handlers, for which she wanted family – me and all the rest of her nephews and nieces.  She’d given us datalinks so we could interface with Imperial computers just by thinking, plus they gave us a lot of other capabilities.  Think of a datalink essentially like having a tiny super smartphone right there in your brain.  Then she’d left us alone on her ships for a week at a time, with nothing to do except work and study.  Of course the first things we all learned were the rest of the skills of Imperial space crew.  Everything from in-system pilot to power engineer.  Which made us pretty unique on Earth after the unification.  When a couple Earth consortia got the funds for small spacecraft, the first thing they did was offer an unbelievable amount recruiting us, as the only Earth people with working knowledge of Imperial spacecraft.  I had a better understanding of the Imperial technology we were using than almost anyone else.  I was engineer, repairman, janitor, and back-up for everyone else.  If something broke, I was pretty much the only hope of fixing it.  Finally, unbeknownst to the rest of the crew, the Empire essentially required that the command pilot be someone who had passed the Imperial adulthood tests, not just a temporary adult-by-courtesy.  That meant I had final authority as far as the ship itself was concerned – I could over-ride anyone and everyone else if I had to.  However, I’d get a bonus if I didn’t reveal it – VSC’s financial backers were Earth business people, steeped in the business traditions of Earth.  They didn’t want to tell successful professionals with a decade or more experience that the ultimate boss was a twenty-two year old kid who had been working his way through community college a little over year ago.  Our family had had over a year to deal with those tests; it had only been about eight weeks since the Imperial arrival notified everyone else.

Some people might gripe about no women on the crew.  Cramped living quarters meant we were living in bunk beds about six feet by three with about eighteen inches of vertical space and absolutely no privacy, so Golden Hind had an all-male crew.  The offsetting reality was that my cousin Adela was aboard all-female Victoria, headed off towards Alpha Centauri and other stars in that direction.  We were supposed to be gone for five to seven days each, each returning in plenty of time for our next turn onboard Tia Grace’s ships.  That was in fact written into my contract – replacement for wages lost if the ship went past nominal return date.

There had been a lot of interest in us, as if in disbelief that the Empire was really going to let Earth people pilot interstellar ships with no oversight from its own people, less than two months after taking over the planet.  I don’t know about no oversight, but as long as we stayed within the framework that had been pounded out over the millennia, there wasn’t any reason to treat Earth humans as different from any other citizens of the Empire.  Golden Hind and Victoria had responsible, qualified adults in charge, so the Empire was fine with VSC’s two new interstellar craft.  VSC had had a departure ceremony, with speeches by half a dozen people who would have been Very Important Politicians just a couple months before, including the President of the United States and our very own self-appointed luminary Mr. Dulles.  Everyone from both crews had less than complimentary pet names for that clown.  He talked of the glories of exploration and bringing back treasures.  Idiot.  Mines, even “pick the pure, no refinery needed stuff up off the ground”-type mines would never compete with siphons and converters.  We were looking for livable planets, or planets that could be made livable.  Nothing else.

Our actual departure from Earth had been pretty prosaic.  We’d used the old runway the shuttles used to land on in Cape Canaveral, for no good reason.  Imperial ships could take off vertically and safely from anywhere, with noise about equal to an electric car until you hit Mach.  Major Kyle took us up and out of the atmosphere, then out of the plane of the ecliptic preparatory to transitioning to light speed.  It wasn’t far as in-system distances went, and it really only took about half an hour to get well clear of most of the junk in the solar system.  We watched Earth drop away, becoming a blue-white marble behind us before diminishing to a point.  We hadn’t used maximum acceleration, so we were only about ten million kilometers from Earth – twenty times further than any previous ship manned by Earth humans – when we engaged the time-jammer and went superluminal.

The aforementioned capture buffer built quickly.  It didn’t matter if we caught a photon that had left Sol before us, or one travelling towards us from one of the stars in the “forward” half of the sky.  Photons impacting the bubble entered the capture buffer, and only slowly worked their way loose, resulting in the pretty soft pastels I talked about earlier.  

We started off slow and built speed up over the course of an hour or so.  It had been planned that we’d peak at about fifty thousand times the speed of light, but Major Kyle ended up ramping more slowly to a lower top speed, about thirty thousand times the speed of light, which we stayed at for about an hour and a half before it was time to start slowing down again.  During that time he jogged us three times to miss objects large enough to worry about.  A couple of times, Dulles tried to talk to him but Major Kyle said, “If you want to talk, we need to stop first.”  It wasn’t exactly difficult piloting, but you couldn’t let your attention wander at all.  In one second at thirty thousand times the speed of light, we were travelling about nine billion kilometers, or roughly the entire diameter of Neptune’s orbit.  There were a lot of reasons why Vector Drive was better, if you had the pilot to handle it.  For one thing, when you went directly from point A to point B, there was a lot less to hit.

Will, bless his soul, distracted Dulles from bothering the pilot by talking about what he was doing and cursing the bubble that made it essentially impossible for him to take electromagnetic readings.  I think he was trying to take a mass survey via gravitic sensors to see if he could help shed more light on the question of how much dark matter there was between stars, but you’d have to ask him to be certain.  That lasted maybe fifteen minutes, then Dulles started asking me questions as if there was something real going on.  But Major Kyle had the only hard job right now.  The siphon, time-jammer, and all the other ships systems were smooth as silk.  As I’ve said, one person could fly the ship.  Tia Grace flew ships a lot bigger than this one by herself.

Once he brought us subluminal in the vicinity of Barnard’s Star, Major Kyle let out a big sigh.  “Damn that was draining.  I need a break.  Joe, can you take over and slow us down?”  I indicated my assent, and started moving to the second pilot’s chair.

“I don’t believe I gave you permission to take a break,” Dulles knew he was theoretically in charge, and just couldn’t let it go.  That and he was sitting in the other pilot’s chair, where corporate protocol said I needed to be in order to take over.  Never mind that with my datalink, I could have flown the ship from my bunk.

“Mr. Dulles, I have been a pilot for nearly fifteen years, and that was the most difficult thing I have ever done,” Major Kyle replied, “It was like combat alertness without the combat adrenaline for two hours, which is about a hundred times what combat usually lasts.  As I understand it, we don’t expect to be here that long.  If you want me piloting the next leg any time in the next day or so, you’ll let Joe relieve me now, or I’m likely to plow us into a rock.  Not intentionally, mind you, but I need to get my head out of this seat.”

“We’ll speak about this at your fitness review, Major.”  Actually, I was archiving the exchange for Mr. Goddard, the program chief back on Earth.  His first decision, and Dulles was already proving he didn’t belong in the commander’s seat.  Basic safety everyone knows.  When the driver says he’s tired, you change drivers or stop.  But at least the cabron moved to let me take over.  I looked over the scanner like I hadn’t already done it, checked the controls, and told Major Kyle, “I’ve got it.”

The scanner didn’t have much.  Nothing more than moderate asteroid size close to our current path, and no need to change our current flight path to miss anything.  Space is pretty much empty.  Choose any random point in our solar system, and by far the most likely scenario is that the only thing you’ll be able to see from that spot is the sun.  Major Kyle got up and went back to the living quarters; I left the ship on the deceleration protocol he’d programmed – eight hundred gravities until at rest with respect to the star itself.  Dulles plopped himself down in the chair Kyle had occupied, and Jayden came forward.  There were only four seats in the control deck, and there’s not a whole lot of point to having a biologist there while you’re superluminal.  Truth be told, I wasn’t certain what he could do before Will found a planet, if Will found a planet, but he got to work.  From his demeanor and the way he was using scanner data, I’m sure he was doing something constructive.

Meanwhile, Dulles had moved on to pestering Will, who being Will, didn’t have any trouble talking while doing his job.  But while he talked like the standard Fool straight out of literary canon, Will really knew his shit.  He was dating Alexandra Rourke, his opposite number on Victoria.  Nerd love was a marvel to behold.  They’d both been stereotypical nerds – no social skills whatsoever until they started seeing each other.  Will was no player even now, but he looked and acted like a normal guy, and Alexandra had both manifested a wicked sense of humor and started dressing up enough to show that she was really pretty now that she was out of her shell.  Neither one had eyes for anyone else, and the wedding was set for next June.  May God grant me that kind of luck someday. 

“We’re pretty certain there isn’t anything big enough to be useful here,” Will began, “It was included on our survey as a confirmation.  Luminosity is only point oh oh three five sol, so we’d be looking around nine million kilometers from the star for a world getting the same energy as Earth, definitely no further than twenty million out for anything that can be made habitable.  At nine million kilometers, the planetary year would only be about fourteen days and it would almost certainly be tidally locked.  The Empire would probably have to spin it for habitability, but supposedly they have no problems doing that.  Barnard’s Star is much older than the solar system so we’re expecting anything we do find to be metal poor.  I have one blip about eight million kilometers out, looks like mass is a little more than Mercury’s, roughly six percent of Earth’s.  Jayden, you got it?”

Jayden took a few seconds.  “It’s dead, no real potential.  Tidally locked.  Surface temperature on the night side is about 100 Kelvin or so.  Dayside looks to be about 420 Kelvin.  No significant atmosphere.”

Mr. Dulles asked, “Okay, not prime a candidate for habitability.  Any minerals?”

Will again, “Nothing I’m picking up.  Imperial gear don’t care about mining.  There’s probably a solid metal core, but small, and lighter metals.  Density is low.  Not like mines are worth anything to the Empire.”

“Why not?” the idiot demanded.

I answered for Will, “Because the Empire doesn’t care about finding minerals when they can go to any siphon with a converter and pull out as much as they’re likely to need.  You want a hundred kilos of gold?  Titanium?  Praseodymium?  Wait until Major Kyle comes back on duty and I’ll go run it off for you.”  Some people are just slow on the uptake.  Some complex materials needed to be grown in special conditions or built up an atom at a time or a couple other issues, but any reasonably homogeneous material could be created straight out of a standard converter.  The only limitation on “how much” was how much energy you fed it.  Tia Grace gave my parents a siphon/converter for their home, and there was one at the farm, too.  We used to create perfect diamonds of pretty much any size – the siphons Tia Grace gave us would handle 918 grams per Earth second, half again the size of the largest natural diamond ever discovered on Earth.  If we wanted to sell them (before the Empire actually came to Earth) we had to be careful to keep them small and only sell a few.  Mom had a necklace with a diamond the size of a golf ball that everyone outside the family just assumed was fake.  The main siphon on Golden Hind could throw out enough energy for about a hundred million kilograms per second on full power, although the converter would get fried trying to handle that much energy.  The big energy users on a starship were supposed to be weapons, shields, and other essential starship functions.

“There’s nothing else significant within fifty million kilometers of the star,” Will announced, “Jupiter gets more energy than anything that far out.  Maybe someday someone will build something here, but there’s nothing we can sell.  As far as habitable or potentially habitable goes, I’m done and ready to leave.”

Jayden agreed, “If there was ever anything here we’d be interested in, it’s gone now.  I’m ready to move on to Ross.”  Ross 154 was our next stop, a little under five and a half light-years from Barnard’s Star.

“Go tell our pilot we’re ready to move,” Dulles told him.

Major Kyle came back forward, then had to wait for Dulles to move his ass out of the first pilot’s chair.  We hadn’t even slowed all the way yet.  Since there wasn’t anything in our path and the track to Ross 154 was well off the plane of this system, he just restarted the time-jammer and off we went.
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Chapter Two

Ross 154
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As the capture buffer built up, I double-checked the mission briefing.  The briefing file said that Ross 154 was a young star, less than a billion years old, but it hadn’t been subjected to the same scrutiny as Barnard’s Star because it wasn’t the second closest star to Sol.  Roughly nine and a half light-years from Earth, it was slightly bigger and more luminous (M3.5 as opposed to M4), but even dimmer as seen from Earth because of the additional distance.  It was thought the habitable zone would be from roughly 9.75 million to 18.9 million kilometers, but I expected Will would search a good bit outside that, as he had at Barnard’s.  The potential deal killer was that it was a flare star, periodically sending out pulses of energy that could double or more its energy output.  One recorded flare had been over a hundred thousand times the star’s mean energy output.  Any planets there were had likely been sterilized on at least one face more than once.  On the plus side, if there was a usable planet in the right place, it would likely be completely empty and the Empire could deal with stellar flares.

It wasn’t very long before Major Kyle slowed us down and took the time-jammer offline.  “I’m sorry, but I’m fried.  My mind is starting to wander off task, and you can’t take your attention away for half a second without risking disaster.”  We were about two light-years out from Barnard’s Star, roughly forty percent of the way.

“I can take over, Major,” I volunteered.

Cabron had to stick his patronizing nose in.  “I don’t want to insult you, Joe, but this is kind of unique, and no Earth human has done this before.  Major Kyle is at least trained for this level of concentration.”

“Corporate said to trust him with any piloting he was willing to do,” Major Kyle replied.

“No offense, but Joe is what, twenty-two?  No degrees, no training, I’m not even certain why he’s here.”  Like I keep telling you, Dulles was a dumbass.  He didn’t even bother reading his crew dossiers.

I’d had enough of this nonsense.  “Joe is here,” I said, “Because unlike everyone else, Joe has actual Imperial qualifications at everything but Vector piloting.  That and Joe can use the standard Imperial interface, which means Joe can respond quicker – I don’t need the Earth units translation overlay.”

Will knew, and Major Kyle.  Jayden was beaming, “Right on!” and Dulles looked at me blankly, jaw wide open.

“You think they’d hire an engineer that didn’t know anything?  Didn’t you read the dossier?  Dude, they bought you the best available on Earth.  The Dog Lady is my aunt, and she hired me as a cargo handler and made me learn everything I could.  I’ve been studying this since a year before anyone else knew the Empire existed.  I’ve got crew experience.  I’ve only piloted time-jammer in simulation, but I’ve done everything else for real with those half-mile wide ships of hers.”  Indra and Earth were a little over 393 meters in radius – but the media called them ‘half-mile’.  They were the biggest ships making regular trips to Earth, though I’d seen much bigger ships on excursion to the Empire.  The class two capital ships were spheres a ‘mere’ 2580 feet tall when grounded out there on Santa Cruz Island, the most important to the Channel Islands Imperial base.  I’d also piloted cutters like Golden Hind and Starbirds a few times.

“And until today, simulation was all the time-jammer training I had,” Kyle said, “Goddard told me Joe could probably do this mission all by himself, but the board wanted a full crew.  Give it a year or so, and there will probably be others like him or even better, but for now, his family is the best Earth has.  So get out of the way and let him work.  Or wait until I’ve had another break.”

Will chimed in, “Either way is okay with me.  I want to get back to Xandra, but they’re paying me good.”

“Same with me,” Kyle said, “I get paid based on mission duration.  You getting profitability bonuses, Mr. Dulles?”

That decided him, but the look in his eye told everyone he’d be trying to get even.  “Proceed, Mr. Bernard.”  I kept my mouth shut, and thought about the bonus for not taking over.

I turned off the Earth unit translation overlay on my panel, to demonstrate to Dulles that I knew what was going on.  Imperial units, we were about four and a half years from Ross 154.  I re-engaged the time-jammer, ran the field up to ten square (36,000).  I monitored the far more numerous rocks we didn’t need to dodge for a couple minutes Imperial, until I was comfortable I could react to oncoming debris in time, then doubled the speed to twenty square.  Major Kyle hadn’t had it past fifty thousand c, but once I had an actual dodge under my belt, about five minutes later, I raised it again to thirty square and left it there.  That was in accordance with safety protocols developed back in the Empire.  It was only another five minutes before it was time to start slowing down to approach Ross 154 (do the math if you don’t believe me – 216,000 Imperial minutes to an Imperial year). It didn’t take long, but Major Kyle hadn’t been exaggerating.  You don’t know how hard it is not to allow your attention to wander at all until you can’t.  What may seem counterintuitive is that as long as you’re within your reaction time, it’s less draining to go faster so you don’t have to do it for as long.

I dropped us out of light speed about two Imperial minutes from Ross 154 (the Empire measures distance in terms of the amount of time it takes for light to travel that distance).  Imperial minutes are 102 Earth seconds, so we were about sixty-one million kilometers from the M3.5 star.  In the solar system, that would be about the orbit of Mercury, but here we were way outside the potentially habitable zone.  Class M stars are small by comparison with the sun, and don’t put out nearly as much energy.  This one had about a sixth of the mass of Sol and put out roughly four tenths of a percent of Sol’s energy per second.  As a consequence, it would still be burning ten billion years after Sol was gone.

“I’m picking up a sub-jovian at roughly sixty million kilometers.  Mass about twelve times Earth – a little less than Uranus.  Way too far out for moons to be habitable.... BINGO!  We’ve got a rock, eighty-two percent of Earth mass, about thirteen million kilometers out.  Lifeless, thin nitrogen-argon atmosphere, pressure about ten millibars.  If I understand correctly, that’s what the Empire calls a Category Red World – suitable orbit, lifeless but terraformable.  Looks like it’s not quite tidally locked yet.  Re-spin it, set a big siphon and converter to generating an atmosphere...”

Jayden picked up the thread, “Add bottom level biologicals, give it a few years, and start going outside to sunbathe.  Woo-hoo!  We all just got our level one bonus!”

“Don’t forget to put up a force screen against the flares,” Will reminded him.  

Jayden ran with it long enough to agree, “Yeah, wouldn’t want people popping like popcorn.” 

“Why not?  Just the thing for a hungry carnivore’s midnight snack.  Go out and pick off the nicely puffed people...”

“Does this carnivore want to be popped just like his prey?”  Jayden could turn wet blanket fast when a joke had been carried too far in his opinion.

“I’m going to tap the time-jammer to bring us in close,” I announced.  I didn’t wait for Dulles to say yes or no, but I kept it down to a few multiples of the speed of light for a couple of seconds, just close enough that by the time I’d brought us to rest with respect to the planet, we’d be a few thousand kilometers off.  It was a dark brown on my outside display now, with occasional dark red fault lines where the continental plates came together.  “Only five kilometers to mantle,” Will said, “That’s really thin crust pizza!”  Now that we weren’t superluminal, I had plenty of spare time to let my attention wander, so I checked the on-board library.  According to the database, the Empire did have a process for such worlds, but the terse explanation might as well have been in cuneiform.  I’d learned Technical, but that didn’t mean I understood a hundred thousand years of science Earth didn’t have.

“Ready to drop the claim buoy anytime,” I said.  Let Dulles give the command so he could pretend he was important.

He didn’t have to be prompted twice.  “Launch!”   I launched the claim buoy.  A small cube a little over one foot on a side, it would orbit the planet with a signal stating that the world had been claimed.  VSC, or whomever they sold the rights to, had one Imperial year – 255 Earth days - to start significant development or forfeit the claim.  Major Kyle winked at me and how I’d distracted Dulles from running the time-jammer without his permission.

Will and Jayden were busy at their jobs, gathering data on the planet below, data which VSC would use to try and get the best possible price for their claim.  Local year 22 (Earth) days and change, local day not quite twenty days – not tidally locked yet, but not long from it, as astronomical time goes.  Sixteen degree axial tilt, orbital eccentricity .03 (about twice Earth’s).  Partial pressure of the atmosphere, topographic map, everything they could put together with Imperial sensors, which was quite a lot.  Even when it was bad at first glance (data on the thin planetary crust, almost tidally locked) the data we had could reassure potential purchasers that it wasn’t worse.  Better easily fixable bad than barely fixable bad, and either was better than “not worth fixing”.  With atmosphere and oceans just a matter of putting a big siphon/converter down and having a little patience, as long as it was in a usable orbit there had to be a lot wrong to make it “not worth fixing.”

Amid that, Major Kyle told me, “Since we don’t need to be superluminal, I can handle the piloting again.”  So I released control to him, and went back to my bunk.  I climbed in for a nap, figuring that would do more to restore my ability to concentrate than anything else.  It was cramped in the bunk – barely enough clearance for my shoulders – but it was what we had.  When you pack five people into not much more than a hundred cubic meters along with everything they’re likely to need, things get cramped.  It was about the same volume as a one bedroom apartment, but we had to make room for repairs and access and don’t forget the control cabin in addition to bathroom, bedroom, and kitchen, none of which had any walls to separate them from the rest of the cabin.  The control cabin was where anyone with any claustrophobia at all wanted to be but only had four consoles.  Thank the Empire for converters or it would have been much worse.  Fresh food, pure water, and dishes and utensils could be had at the invocation of the appropriate program, and waste materials went back into it just by feeding them into the return.  Keeping the atmosphere breathable was a standard application built into every starship in the Empire.  It’s enough to make you feel for the poor guys who did it the hard way for NASA.

I woke up about five hours later when Dulles came and got me.  Our next run was one of our longer ones for this trip: a touch over sixteen light-years (23 Imperial) to what everyone agreed was our best hope to find a truly Earth-like world: Tau Ceti, a yellow G8 star.  Will and Jayden were in their bunks, I noted as I climbed down.  I don’t think either one was asleep, but they were at least giving sleep a chance.  I didn’t blame them.  Major Kyle had gotten us about four light-years out from Ross 154, but it was obvious he was at the end of his endurance.  His eyes were red sores.  “You take it, Joe.  I’m crawling off to get some shut-eye.”

I checked the ship read-outs and said, “I got it.”  I nodded to him as he got up.  He’d done a hard day’s work, even if it was sitting in a chair.  It was obvious VSC needed to give more weight to people who could pilot the ship on the next run.  Unlike the NASA missions, we needed someone awake and piloting constantly.  Dulles was basically taking up space we could have used for another full-time pilot, and there was no reason Major Kyle or another pilot couldn’t have led the mission.  I’d done some basic oversight functions, but hadn’t done much maintenance - I’d been too busy piloting.  To be fair, as long as nothing malfunctioned we probably didn’t need an engineer either, and Imperial gear was so reliable that even the best Earth gear was garbage by comparison.  But if something did break, you couldn’t call for a mobile engineer to come fix it – tachyonics had a range of maybe two light-years.  Back in the Empire, they had relay networks, but not here.

Dulles was trying his damnedest not to fall asleep.  “You might as well turn in for a while,” I told him, “I’m going to run basic checks on the essential systems before I engage the time-jammer again.”

“Let me know before you start up the time-jammer again,” he said, “That’s an order.”  Yeah, big man in a small pool.  He was snoring in the chair within thirty seconds.  Meanwhile I was checking that the impeller alignment was still good and there were no problems in the power circuits.  Inertial integrators were fine, and the time-jammer itself was straight nominal down the line.  Main siphon was not likely to be a source of grief, but I checked anyway.  Shield circuits were nominal, capacitors were holding full charge, emergency siphon was functioning.  Life support was theoretically Jayden’s to oversee, but I double-checked his work.  Six minutes Imperial (a little over ten Earth), and I was ready to go, reassured that everything was working as it should.

I tapped Dulles on the shoulder, said, “I’m getting ready to start the time-jammer.”  He stirred, mumbled something like, “Okay,” then shimmied himself more comfortable in the chair and resumed snoring.  Okay, whatever you say, Mister Commander Sir.  I put my attention firmly on the forward sensors, engaged the time-jammer, and ran it quickly up to ten square (36,000).  After a couple minutes of watching rocks that weren’t particularly close crawl by to make certain I was awake enough, I started increasing the dilation again, up to thirty square (108,000).  At that speed it would be about 25 Imperial minutes (46 Earth) to Tau Ceti, but I took us down out of light-speed after about five minutes.  I stood up and stretched, moved my arms and legs a bit, then sat back in my chair and repeated the process.  Maybe a trained Guardian could do it uninterrupted all in one session, but I thought it better if I did it in several short legs.  Being a natural state human with less than perfect control over my mental state, better to stop and take a break before my attention started to wander of its own accord.  At thirty square, we were crossing the full diameter of Neptune’s orbit more than six times per Imperial second.  At that speed, we might have a little over a second and a half warning.  Kind of like running your car down the freeway at two hundred miles per hour with a visibility of under a tenth of a mile.  Unlike that situation, we knew we could dodge – the metaphorical freeway didn’t end and we weren’t going to run off the edge – but you had a very limited time in which to react.  You didn’t have to worry about stopping or running out of maneuvering room, which was good.  You weren’t going to stop in time, but then, you weren’t going to run out of lateral maneuvering room either.  I was generally turning down the dilation on the time-jammer until I knew we had dodged – akin to stepping on the brake while yanking the steering wheel, only you didn’t have to worry about either one causing you to lose control.  Allowing your attention to wander while piloting a time-jammer was practically begging the universe to throw rocks at your blind side.  All it took was one.

After about five minutes, I got back in the pilot’s chair and resumed our forward progress.  I wondered if it was better to just start out at thirty square, but chickened out and worked it up to that point over a couple of minutes, just like before.  I left it going for about seven Imperial minutes at full speed, then eased off on the dilation factor and took another break.  I figured I’d gone four Imperial light years this turn, as opposed to about three and a quarter the time before.  Not bad at all; in less than half an hour Imperial, the ship had moved almost half the distance Major Kyle had left me to get to Tau Ceti.  I got up and took another attention break; there was nothing to worry about at subluminal speeds for hours at least.  As I got the blood pumping and smoothed out the muscle kinks, Dulles snored away in his chair, completely oblivious.  Of course, if either I or Major Kyle let our attention wander and broadsided a rock, the offender and the rest of the crew would die instantly.  The more I thought about it, the gladder I was that I was one of the drivers.  If I was going to die, at least it would be because I screwed up.  Conversely, of course, I had the opportunity to not die by not screwing up, an opportunity the passengers did not have.  I’d hate to die from being along for the ride when someone else screwed up.

The third time, I let the time-jammer run a little longer but dialed it down hard when I caught myself distracted by a stray thought.  Probably two more runs at this rate – can you imagine trying to explore the galaxy at these speeds?  Ten thousand light years or more in little spurts of three and four light years at a time?  If there was one thing Imperial records were clear on, it was that there were more rocks between star systems than most people thought.  Sure it was still mostly empty space, but when you actually have to travel the distance, even small ships were “sweeping out” an awful lot of volume.  I computed with my datalink that Golden Hind had thus far “swept through” over one point five times ten to the fifteenth power cubic kilometers on this trip.  Nearly twice the volume of Earth.  And that’s if you felt comfortable missing rocks you were passing by at a hundred thousand times the speed of light by the width of a hair.  I wasn’t, and nobody else was, either.  Official corporate protocol said anything less than a thousand kilometers was unacceptable.  By that standard, we’d swept through a volume of roughly six times ten to the twentieth cubic kilometers, sixty million times more.  Gives you either an entirely new perspective on the pilots of those old science fiction starships, or an appreciation of how much the authors had handwaved.  Sol’s Oort Cloud was thought to contain over a trillion rocks big enough to worry about, and where Sol’s Oort Cloud left off, the next star’s Oort Cloud began.

Personally, it gave me an appreciation for Vector Drive, which went from point to point without occupying the space between.  This nonsense of watching the instruments like a hawk with obsessive compulsive disorder and we all die if my attention wavers at the wrong moment was bullshit.  Even if Vector Drive meant I’d never pilot a starship again.

The fourth run, I thought about pushing the dilation factor even higher, but decided against.  Let pilots risking only their own skin be the ones to test that – any other decision was rank arrogance.  What I was doing was within well-established parameters of performance.  Starting out at ten square and pushing it to thirty when I established my mind was sufficiently concentrated upon the task.  When I disengaged the time-jammer a few minutes later, we were nearly four Imperial years closer to our goal.  Tau Ceti was starting to be something a little bit more than the brightest star in the sky.
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Chapter Three

Discovery at Tau Ceti
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The last run was much shorter than the others – less than an Earth light-year.  I ran the dilation up just as quick, but then down again as we approached the habitable zone.  I put us about 3 Imperial minutes or so out from the star, above the plane of the ecliptic so we could see whatever planets there were clearly, and brought us to a stop relative to the star.  That also meant we were clear of the worst of the rocks in the system.  Will had made sure we all knew there was ten times more mass in Tau Ceti’s debris disk than in Sol’s.   Everyone else was asleep, so I ran the scanners through the system, and came up with seven planetary masses, of which five were previously deduced by Earth astronomers, and two were smaller masses bracketing the outermost planet we had been able to deduce at interstellar distance.  Both of the new discoveries were small, the inner one about one tenth Earth mass, the outer one about an eighth.  The other planets varied from about twice Earth mass for the innermost to about six and a half earth masses for number six.  Planets five and seven would probably be considered “dwarf planets” because they shared their orbits with a large number of asteroids, at least hundreds in each belt, more likely millions, at least half a dozen in each belt were the mass of Ceres or larger.  Way out beyond the second asteroid belt were a large number of other bodies, like the Kuiper Belt in the Solar System.

Every one of the previously ‘known’ planets had at least a couple of easily detectable moons – Planet Six, in particular, had five major moons totaling almost four percent of its mass.  I supposed it was to be expected with so much stray mass in the system.  I didn’t expect to be able to do Jayden’s job, or Will’s for that matter, but I would do as much as I could in preparation for them.  In order out from Tau Ceti, the first three were definitely Category Brown worlds with unsuitable orbits.  Number seven was clearly Category Black for now – unusable without planetary disruption, and number five was leaning that way too, although it might be merely Category Purple, fixable with a planetary gravity generator (and Category Red as well, because it had essentially no atmosphere).  I couldn’t see wanting to live on a planet in the middle of an asteroid belt, but maybe the Empire could do something about that.  Planet number four was probably Category White as it sat – surface temperature averaged around seventy Celsius – but I knew for a fact the Empire could fix that via a filtered low level shield.  Gravity was on the high side, too – sixteen point six nine meters per second squared, as opposed to nine point eight one on Earth.  Four point one one times Earth mass and density about ten percent higher would do that.  An eighty kilogram person like me would weigh over one hundred thirty-five kilos there.  Number six might be a marginal Category Blue – suitable for human habitation – but would be more comfortable with an additional heat source, as only about eight degrees either side of the equator averaged above freezing.  Gravity was even higher there – seventeen point seven three meters per second squared.  The eighty kilograms I weighed on Earth would be close to a hundred forty-five kilos on Tau Ceti Six.  Both Four and Six had life, but whether it was compatible life was a question for Jayden, as was the question of whether humans could handle the atmosphere as it was.

Unlike our first two stops, Tau Ceti was similar to the sun, a little under eighty percent of solar mass, a little over half the luminosity.  Current theory had it being about a third again the sun’s age.  It was yellow rather than reddish like Barnard’s and Ross, and because the mass and luminosity were closer to our own star, the numbers for the planetary orbits seemed a little more normal.  The first planet, a burnt cinder here, orbited further out than the terraformable rock we’d found at Ross 154.  The fourth planet, the first we were really interested in, orbited at a little more than eighty-two million kilometers, or about eighty percent of the distance from Sol to Venus.  The fifth world and its attendant asteroid belt were centered at about 131 million kilometers out, the sixth was at 202 million – a third again Earth’s distance in a star system with half the luminosity - and the seventh and final world and its asteroid belt were centered about 298 million kilometers out.

I probably sat there playing with the scanners for a couple hours before Will came up, bleary eyed, with a cup of coffee in his hand.  He took one look at the display and dived for his console with a happy shriek.  I told him, “Not so fast, you naughty boy.  You didn’t bring enough coffee to share.  Program coffee three, black with sugar, eighty Celsius, at least half a liter.  Wake up Jayden, bring me my coffee, and then I’ll unlock your console.”

“Looks like I got a doctorate at Cal Tech in order to be a barista for a power-mad community college dropout,” he kidded good-naturedly, but he went back for the coffee.  Yes, under our recently deposed President Ego, that had been all too common, but things were getting better fast now, and he knew as well as I did that protocol demanded someone in the pilot’s chair anytime we weren’t grounded on a planet.  “Someone” meant Major Kyle or me, since Dulles was useless.  Speaking of “John Full-up” he was still snoring in the fourth seat, so I suspected he was going to get a rude boot within the next few minutes.

Will and Jayden were really trying to control their noise, but I still heard them talking in low voices back there.  Couldn’t make out precisely what, but they were excited, happy voices.  I was glad to know they were trying to let Major Kyle sleep, although the state he’d been in, he’d probably sleep through anything short of a bomb blast.  It was less than two minutes before Will was back with a full cup of the blessed beverage.  I sipped carefully, then, true to my word, unlocked his console.  Jayden followed soon after.  Sanitary facilities were rudimentary, to say the least, and there were no women on board so we probably wouldn’t do any more bathing than we absolutely had to.  Unlike the old NASA missions, water wasn’t an issue.  The siphon/converter would produce as much as we wanted and get rid of the waste just as efficiently, but standing naked in the common area with a washcloth wasn’t anyone’s idea of a good time.  Particularly not when there was important work in your professional specialty waiting to be done.

By the time Jayden came forward, Dulles was awake enough of his own accord to move from Jayden’s chair.  You could see him hesitate, but then he did the smart thing for once and moved into the back rather than the spare pilot’s chair.  Any major decisions were hours away.  Since Will and Jayden were up front and doing their jobs, I had no excuse not to transfer most of my attention to maintenance concerns - checking performance, alignment, etcetera.  Imperial gear was designed to go without maintenance for extended periods if necessary, so I didn’t expect to find anything and I didn’t.  But it felt better to check and log the check, especially on a new ship.  Piloting consumed almost none of my time – even here with ten times the debris as the Sol system, space was mostly empty.  It was only superluminal speeds that were dangerous, because of how much space we were plowing through.  At sub-light speed, we had weeks at least to dodge anything headed for us.

When I was done checking all the ship’s systems and moved my attention back to Will and Jayden’s work, they’d done quite a lot, especially with planets Four and Six.  It turned out that Planet Six had enough methane in the atmosphere to poison anyone breathing it, which meant it was Category Gray for now, but according to Jayden, it was eminently terraform-able.  6.2 Earth masses.  Nine noteworthy moons, five of which were comparable to or larger than Earth’s Moon in size totaling roughly four percent of planetary mass.  Mean radius 11,789 kilometers, surface gravity seventeen point seven three meters per second squared (1.81g), planetary day of about sixteen hours Earth, planetary year of 642 days.  Less than a quarter of the planet had average temperatures warm enough for liquid water, and there was nowhere that did not get snow or freeze every year.  Vegetation was sparse but hardy
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