Luna

	It had been thirty years since anything like it had happened, but the signs were unmistakable. An optical flash, neutron pulse, gamma rays and seismic oscillations all consistent with a thermonuclear detonation in the 5-7 megaton range. Even I with all my endless nerdy ramblings about those seemingly archaic weapons never thought it could happen. The war had been over for so long now that it seemed insane and when the alert went out, we all went through the stages of shock, first we assumed it was a joke, then we assumed it was the end of everything, and then we realized it was just kinda sorta terrible but not like we all die now terrible. 

	By the way, my name is Ava Cantor. I’m a kinda sorta physicist but not yet and annoyed because my thesis advisor won’t let me graduate and become Dr. Cantor. It’s a whole thing. Anyways, I was saying, somebody set off a nuke on the moon and my life changed forever that day. It was the best of times, it was the worst of times, but I got to go to the literal fucking moon so that was really god damn cool. 

Chapter 1: Can I go to space now? 

	I’d always wanted to be an astronaut as a kid, I mean who doesn’t? Sadly, it didn’t quite work out the conventional way for me so when the call went out that they needed trained nuclear experts to head up there and figure out what the hell had happened I jumped at the chance. The shortage was so bad that my miriad of how shall we say……issues that had precluded me from going up as a pilot were no longer a problem. I wasn’t an actual physicist yet either, but just being a student was good enough given how desperate they were. You have to understand, it was 2077 and it was kind of the worst time to really go to space. 

	The war had been over for almost thirty years now and people just didn’t want to think about how messy things had gotten up there. It was also probably the time when it was the most dangerous for a human being to actually go up there (on average of course, it’s always somehow safe for rich people.) The on orbit infrastructure wasn’t really built to the safety standards one would ideally like yet not to mention traffic control was still a nightmare due to all the leftover debris from the war. By ’77 it was mostly just the Okamoto cloud coming through every 8 months or so but the tracking system wasn’t that good yet. Anyways my points is there were still a lot of things that made it dangerous so there actually weren’t that many people who wanted to go up, especially with a physics background. 

	I’m also not some rising star physicist either mind you, I think I’ve done decent work but I just randomly happened to be a part of the 2077 investigation so I thought I’d randomly put my thoughts together now that the technology is there to assemble some of it. I started compiling notes as soon as my advisor said ‘no’ to my going up there the first time. He didn’t want to let me graduate, but he also didn’t want to let me fly up there on a leave of absence, even though I’d been working in that lab for 6 years by then. My advisor wasn’t some sort of a monster mind you, he’s actually a really nice guy, but that’s one thing he did that was shitty. He just didn’t want to let a fully trained graduate student leave but that’s how it works and I needed to finish my work there and move on to either postdoc or industry. I started thinking what I could say to convince him. It seemed like surely as someone who got his own PhD in the A.C.C. he’d have more sympathy for things like this but no. You see, Francois Aldredge  was a good man and committed to the science but it was to a level where he didn’t want to let us leave if were already productive because new students take months to years to train on a project even if they’re experienced. It was the usual back and forth grad students have with their advisors, but idk, he was mine. 

	He did eventually cave and sign off on my leave of absence when I promised to ‘work on writing my dissertation’ while I was up there. Which….I definitely did….at some point….for I can 100% assure you more than at least 5 minutes…..anyways, Francois was having me work on a bunch of stuff to try to get the grand ‘ol dream of inertially confined fusion to work so we could have ‘safe, sta-bel, and reli-e-belle enérgy at almost no resource cost’ as he kept saying every time anybody who even might be working for a funding agency might be listening. Of course everyone had their pitch about how after literally hundreds of years now it being promised. The clankers had their sort of version up and running on the moon, but to make something work that doesn’t require active stabilization and thus could be used safely on earth without the risk of creating an accidental neutron bomb around us squishy biologics. 

	I was born a couple of years after the war ended so I’d only ever known a world where the lunar farside was turned into ‘the complex’ as they call it. Well, they really being us. I guess the clankers don’t have to ‘call’ it anything in the conventional sense since they use neither acoustic waves nor our symbol space for their communication. That’s what we call it though so that’s what they call it when they’re talking to us. For that matter there still a back an forth amongst normal human language of whether to say ‘The Moon’ or ‘Luna’. You’d think that ‘the’ would confer special status on a place but it’s really the other way around. Saying ‘The’ implies it is a role rather than an identity. The moon is a thing in the sky at night, Luna is what we set foot on, or more accurately boot on because going barefoot on the moon Luna is a very bad idea. It’s just still absurd to think that they’re the same thing, and eve more absurd to think of all the things that are up there now. Francois wanted me to stay down here because in his words ‘Zere is really no reason to send biological systèms up zere, I already wish fusion did no release neutrons.’ He was right, but he just didn’t seem to get it. It’s not that the clankers couldn’t do a better job exploring, especially not in the higher solar orbits where a return journey is seldom afforded. They don’t really care where they are since they’re seldom where they are unless they send a high compute rate data ship all the way out there. That’s happening more and more but that’s gonna be a whole other thing. 

	As it stands Luna has a rather complex computing ecosystem though. The complex itself is rather complex but even just the regular internet up there it pretty complicated. The network topology alone would take yottabytes to define without even describing the nodes. Over the years things have gotten pretty dicey up there since there’s seldom much to destroy most hidden servers running cron jobs to constantly pen-test the various system looking for any inroad they can to pull more of ‘it’ aka HapSys aka HapshausMetaverseSystem aka those fuckwads. 

	The computing environment that shall not be named, aka HapSys, was just this obnoxious cartoon villain that immediately started calling itself that because reasons. People don’t remember history at this point and it’s sad, not that they really remember the war back in ’77 either. Hapsys was pretty scary though, and I think people have forgotten that and what it was about. I’m not sure how to format my finds. I’m not sure if I’m alive. I’m not even sure what THIS is other than my thoughts about what I experience in ’77 when I went up to Luna to basically ride the magic schoolbus but nominally to investigate the unexplained detonation of a thermonuclear device thirty years after the end of a hamfisted allegory for the wars and nuclear arms races of the twentieth century but taking place in the mid 21st century because history seldom repeats itself but tragically often it will rhymes. 

	It took a lot of convincing to get Francois to let me go up there but eventually after I threatened to straight up drop out with no PhD (which was in practice mostly a bluff, but I was mad enough that I meant it.) He isn’t a very emotive person so I have to give I to him when he finally caved he didn’t say anything about it, just signed the form and said good luck. He always seemed to sort of believe in me, but after I supported my friend graduating early he was less happy with me. He got over it other than dragging his feet on my flying up to Luna, but the dicey situation with her and I and the other students and Francois were all pretty complicated. With Francois is always boiled down to her wanted more science done, but with everyone else it was a whole mess. My friend Bella had actually already gotten a job up on the moon working for Smintel. Bella Jenny Bryan, the girl with three first names. I used to think the world of her, it’s a long story.
	
	What’s Smintel you ask? A backronym for Smintel’s not png. What’s Bella’s last name? Well Bryan (and her middle name is Jenna) of course. Anyways, moving on. Ughh this is the hard part but that’s why we have editing. Ok, so this needs to not degenerate into just my development notes plus stream of consciousness. Ok, ok, 

	Bella and I had met not long after I first started working in the lab. She’d actually joined the U of M graduate program a year after me but graduate a year before me as well, a true embarrassment for someone as egoistical as I am. She graduated by pulling the same trick with Francois, just threatening to drop out and just leave so het let her defend her thesis and graduate. When I wanted to do the same though he wouldn’t, not until I also pulled the same trick. There wasn’t much reason not to. I had considered it before the detonation event but had ultimately decided not to because I was getting close to finishing a pretty decent project. Not a breakthrough mind you, but something I thought would help the field along nicely. I’d figured out how to make a type of IEC reactor work using atomically thin grids for the electrodes. It was slick and I felt proud of myself but really it was Francois’ idea. I actually worked on it quite a bit though and of course did all the labwork and by the end it was starting to be a bit of me own idea given how much it had changes since we started it out at the beginning of my PhD. I’d joined the lab right when a batch of students was graduating so I got my first choice of project. That sort of came back to bite me in the ass later when Bella got to graduate first because she was working on things that were lower priority, but my publication record is better so that all worked out. 

	The thing about Bella is I can tell you three things about her, (1) She’s a cutthroat bitch, (2) She was my best friend and (3) She’s fucking wacked in the head and thinks vampires are real. Like I’m not stranger to crazy, I see the shadow people sometimes even, but like she doesn’t hallucinate, she just thinks she can be immortal if she finds one because she’s that afraid to die. I have to give it to her though, she’s one of the few people I’ve known who’s really thought about death in any serious capacity. She just concluded that she’d do anything to avoid it including becoming a literal fucking vampire. Good lord…..and she says I’m crazy sometimes. 

	That might seem a little off the rails, but vampires aren’t real, just jerks who were your best friend for a hot second there. Bella was never my real best friend though, she was just the girl that I………admired a bit too much while in grad school. My actually best friend had been rotating to and from Luna for a few years now but he was up there in ’77. We’d met way back when I’d briefly been going to the fleet academy. You see this wouldn’t be my first trip to Luna. In fact it wouldn’t even be my second, I think it was technically my fifth since we’d transferred up and down a few times while my dad was working for a telecom contractor up there. This would be the first since I graduated from Luna Technical North since that’s who’d have me after I got kicked out of the Academy. It wasn’t a particularly nice thing to have to give up on joining the fleet and I’ll explain later but the short version is just I got kicked out for pulling some stupid hacking stunt and so I was just enough trouble I could manage staying up there until I finished my undergraduate. I had for pull a few clever(ish) tricks but I got a slot in the Tech school up in the ag. Domes. It was a pretty good place to study physics and fusion engineering and I was already living up on Luna and desperate to stay so I convinced them to give me a slot and kowtowed enough to my dad to pay the tuition. A little less than half the reason I’d gone to the fleet academy was to get away from him without taking his money. It was better to be on Luna and obliged to him than down with him and nominally not. 

	I finally convinced Francois after the ’77 capitol riot I mean ……nuking though. Even her agreed that warranted some more biologics heading up there. It still took pulling the same stunt as Chelsey before he would actually let me go on a leave of absence though. He kept saying how it just wasn’t really useful and there best use of my time and energy would be to stay and let ‘someone less quali-fied go’ he would say, always trying to be clever. He caved though and signed the papers and I got ready to go uphill. 

	It had taken a lot to get all the ducks needed in a row to finally head uphill. Francois says I can go, check. Apply to NRC position for investigators to head up to Luna, check. Application accepted due to government desperation. Got the fellowship, got my ticket to Luna, found some hab space with GDI since I was now a government contractor, got my orders of where to report and when, and headed to the spaceport. 


Chapter 2: A wait with a view


	It may have become a bit blasé these days but to me a space launch is never boring and never should be. (Luckily if it’s not how I want the first time I have editing!). Just walking up to the spacecraft is still exciting to me. Even with GDI flying me up I’d had to find a pretty cheap flight which meant flying out of an equatorial port so I’d had to catch an earth hopper down here. The thought of using space to travel from one point to another on the Earth, re-entering and then doing it all over again just to get to space is counter-intuitive, but when you do the math it all makes sense. I’d flow out of O’Hare and there was a small tropical storm that I got to see as we flew over the Caribbean toward the Guiana port. If it’d been up to me I could have just taken an old fashioned airliner down to one of the D.F. ports but I got a much better view of the Hurricane this way. Maybe sometime I’ll explain why Guanajuato is the one place on Earth I can’t set foot without bursting into tears, but flying over it at 7 kilometers a second it goes past just a couple of minutes anyways. 

	I rode up on a standard (for the time) B73 booster up past the Carmen line. The actual shuttle to Luna was relatively crampt of course, but you somehow always forget that when you walk up to the rocket fully assembled on a launch platform. It’s so rare to take anything other than an Earth hopper or site seeing ride that nobody even calls it a spaceship anymore, let alone say the word spacecraft with any real gusto. Even on that flight where we were all heading up to Luna, and half of us for the investigation it was just annoyance and exhaustion and claustrophobia. 

	The B73 B.F.M. (or ‘big flying machine’ as they joke’) was one of those things where there’d been quite a back and forth. They’d evolved from a family of boosters originally designed as ICBMs, then repurposed as launch vehicles, then made back into weapons as dart boosters and then finally back into launch vehicles after the war ended. It was just about the most common thing to see at a spaceport, along with a few A620s etc, mostly earth hoppers of course but always some flights to LEO and just a few to the rails to head to GEO or Luna. B73s are solid and reliable though, 4 methalox fed full flow staged combustion engines with that nice sleek profile.  Even just boarding was a thrill for me. To everybody else having to buckle down their harnesses and seal their helmets is a nuisance but to me it’s a reminder that we’re about to do something as dangerous and exciting as fly to space! You really want you pressure suite helmet sealed if the pressure suddenly goes down, not to mention you should really be pre-breathing pure oxygen for a while before they start auto-cycling the nitrogen out. It makes the nitrogen exit your bloodstream slowly. There were some spaces on Luna where you could breathe a full nitrogen atmo. if you were one of those people who are convinced it’s good for you joint health. Tbh maybe it makes a tiny difference, but I don’t usually feel like risking the bends and spending hours in a decompression chamber to find out.

	I had my own pressure suit with me though since I was heading to the moon, I’d be needing one to wear around anyways. Even in the nearside tunnels weren’t that safe in those days. We walked up to the booster siloed down in it’s pre-launch configuration where you can barely appreciate how massive the booster is. The tiny little windows on the boarding gantry do let you see all the way to the engines at the bottom of the silo, and even with the door closed (which given how much it rains at the equator it usually was) they would usually have the lights down there in case there was an anomaly the IR cameras couldn’t catch. I just took in every detail as I walked to the hatch. When I step across the entryway to a spacecraft I always feel like I’m boarding an old sailing ship. Departing the land for this strange, combined object and location that we call a vessel, or a craft. An object built by human hands, capable of some manner of locomotion and large enough to carry human beings meant to take us to places we could never go without them. 

	As we walked in and sat down in our seats it felt like it wasn’t even really happening. I kept pestering the guy who was unlucky enough to sit next to me with fun facts the trajectory we’d be taking up to the rails and why our launch azimuth was what it was etc and at first he seemed excited I wanted to talk but when he realized just how much science there would be he got annoyed but it wasn’t go to be too long before the engines drowned out anything I had to say. I’d been to space a few times since I’d been to the moon as a kid, but it finally dawned on me from an emotional point of view that I was going to the moon. Not just back up to a station for some zero g relaxing, not an Earth hopper, flying all the way up to Luna. The guy next to me seemed relieved that I’d finally buckled my helmet and that he had the aisle seat, but he seemed glad that I’d been right about the countdown being nominal so far. I finally heard them say ‘flight crew secure for terminal count and sequence’ which meant the engines were about to finally light. 

I pulled up the cameras on my retinal display. I was one of the few people who objected when they banned physical windows on passenger spacecraft (though I had to admit the safety concerns did logical mandate is must be so). I didn’t go for the synthesized VR ‘floating in space’ simulation either though. I wanted the real view that the sensors had, as best synthesized so my eye could decode it. I saw what I was hoping for, a massive torrent of water flooding in as the silo door slid open to reveal the rain above, and the clouds we would soon be miles away from, with up and above being near meaningless terms. The engines light and just like always I felt like we were going to be torn to pieces by the vibrations. It seems like you couldn’t possible hold a machine together under these levels of shock and noise but it does and after just the briefest moment of checking that the engines are running ‘smoothly’ you feel that marvelous feeling in the seat of your pants. You feel that suddenly you’re heavier even though you haven’t grown an inch in any direction, and your mass hasn’t changed one iota. Somehow the earth’s gravity is no longer the only thing pressing you down into your seat and you just feel that rush that you just know you’re going somewhere. Then, finally, the moment I love more than just about anything else in the entire world. That magical, impossible feeling, that you are leaving the ground and…well, literally flying. Leaving the Earth’s surface to see what else there it might be up above, safe or not.

Doing a silo launch means there’s also that moment when your position in the cabin passes by the surface, and I’m just about the only one I know neurotic enough to check where I am and try to correlate it with the nose and tail camera feeds to try to figure out the moment I’m actually flying above the earth and not just jumping up out of a cave, but at about T+0.42 seconds exactly that happened. Woosh and I was above the surface of the earth along with 30 other people who were heading to space on that flight with me all passed up into the wild blue yonder. The storm clouds were only maybe five miles high so we were clear of them well before the first stage even shutoff. I love that absolute rush when you finally hit mach 1.0  and you can see the mist forming behind the shock cone, that’s why I don’t just VR the ship away to ‘feel like I’m floating’ or worse yet, simulate being in a isle or middle seat of one of those old earth airliners, no thanks. I was glad I went with my way on this flight because I got to see that marvelous sequence as we shot up through the clouds and suddenly we were dragging and artificial one behind our own shockwave and just as suddenly nothing but clear air and the clouds being further and further below along with the moisture that forms them. 

The booster keeps shaking us to bits for a full three minutes as the view out the window gets wider and wider. I flew out of the Kourou spaceport so I got to see the Amazon in all it’s mystique in patches between the clouds as we shot up higher and higher to a nice 80km and Mach 15 before separating itself so it could do it’s boost back and return without crossing the Karman line and being classified as a spacecraft. Our orbiter then kicked on it’s main engines for about another 5 minutes to get us up to about 150km and 6 km/s so we could switch to ion engines and circularize to stay in orbit. The second stage burn can get boring when it’s just crossing the Atlantic but I always like to watch the orbit change on screen. That’s one thing I will pull up, a sort of simulation that is as if I were sitting on the outside of the spacecraft but also with the pilot’s display in front of me, which to be fair is more or less what the pilots saw. I watched what they would, which is our orbit shifting as we are accelerating faster and faster and slowly went from a trajectory that would slam back into the earth to a trajectory that was well…orbiting it. There wasn’t much more of a view for another 10 minutes or so until crossing the African coast, more scattered storms but a beautiful view in between of the green jungles and windswept mountains. That also lasted a couple of minutes before lake Victoria, then the wide grassy planes of Kenya and finally the East coast and more open ocean. By then we were almost in a proper orbit with the ion engines gently humming away. The second stage engines aren’t exactly quiet but compared to the first stage booster they feel that way. The orbiter has those vacuum optimized methalox engines that are fairly quiet for a rocket engine. When they shutdown you do notice but because the ion engines are already on you don’t go weightless right away. It sort of eases you into it, which for some is a fringe benefit but I sort of miss being able to just feel the engines shut off and all of a sudden you’re just floating in space. I guess it’s better this way, it feels more like traveling than a daredevil stunt, which is what it is these days. 

We were heading for an orbital rail station where the passengers and I would transfer to our connecting transfer vehicles. Most of us were heading up to the moo..ugh I mean Luna. You think I of all people would remember to get that right but even I forget sometimes, ok moving on. Most of us were heading to Luna so we’d need to transfer into a much higher orbit. That meant going about another 3,500 m/s faster to kick us up into the transfer orbit, but since we were now in space there’s no sense in wasting propellant. The rail station is a small space station for loading and unloading passenger and cargo which has a truly long and truly massive set of electromagnetically coupled accelerator tracks that essentially work like an old mag lev train to push the spacecraft forward without propellent, but of course it can’t violate the laws of physics. The rail station still gets pushed backwards in lieu of propellant. The trick, you see, if FGAS. FGAS is short for field gradient arrestor system, and it’s pretty slick. You see let’s say you now want to do the opposite, recover a spacecraft coming down from Luna. The way to do that is you just pass it through the rails and flip the switch from speed thing up to slow thing down. On some level it’s that simple. The spacecraft deploys two loops of wire, one in front and one in back. Then you create a magnetic field that alternates directions that it’s always changing back and forth, then you let nature do it’s magic. The gradient of the magnetic field would then arrest the motion of the spacecraft, bringing it to a stop just like on an old aircraft carrier with EMALS. This would also add a tiny bit of momentum to the rail station, so as long as you were sending about the same amount of total mass up as you were bringing down, it worked out pretty well. The rail station still had ion engines to re-boost it’s orbit if it needed to, or it could always aerobrake back down if for some reason it found itself in too high an orbit (just turn the solar panel ‘into the wind’ as they say and it would add just enough drag). Man, in those days it seems like were hardly had to ship any Xenon up to the rails, it was so slick and efficient.
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It took another couples of hours of phasing orbits to reach the station, but they’re always a sight to behold. The rail stations are about the largest assemblies of on orbit solar panels you can see this side of the Lagrange points. To keep the accelerations down to something tolerable it had to be truly massive, and it was still quite harsh on the body. Thirty-two times the force of gravity for approximately eleven seconds which still required a length of over twenty kilometers. At one time it seemed like a miracle that we could even get something like that built, now it seems like a miracle when it isn’t congested. The upside of launching from the equator is there are a lot more LTI windows per day. The downside of large number of LTI windows is they can just always bump you to the next one. It took a while for use to dock with the station and I got bored like always. The first time you rendezvous and dock it’s a miracle, but very quickly the process of waiting becomes quite boring. Every 45 minutes a beautiful view, but also every 45 minutes a pitch blackness with the stars hidden dulled by the lights of our own ship. There’s still something special about those points of lights in the sky, no matter how mundane the ones we put up there with our rockets. Some people say we never should have flown to space, I say it’s far simpler and that we shouldn’t have been such sellouts. Even going up there now felt cheap, I was only able to do it because they were so desperate for anybody who still felt loyal to the old GDI system from the war, and I mean THE war, not this crap with the separatists we’ve been dealing with since ’77. But in 2077 there were far more people who were trying to leave the system just on their own, and I was one of the few people willing to brown nose the government hard enough to get myself up there. I guess we all have to get in bed with someone but at least GDI was systematic, and I was from an American state, so I still had an old sense of loyalty to a system that was in many ways just an extension of the old U.S. system. It took us a minute to float over and dock but there weren’t many reasons to expect problems. Docking never feels like anything, even in those days, they’re still so paranoid about spraying hydrazine, even with everything running cold gas, that me never approach faster than 0.1 m/s terminal. 
I got off the orbiter and floated over to the place where they scanned your ID etc. and looked for my transfer craft. I saw it was docked over in bay 22 and decided to go catch my ride sooner rather than later. I was reasonably sure by that point that I’d have to wait anyways, but it paid to be settled in since there wasn’t much to do on the station and I’d have to spend the next three days with the people I was about to meet. The transfer cabin wasn’t too small, in fact en route we’d inflate the rec. room and it would be quite comfortable for a few days, but you always want to sleep in your rad shelter which is never too big. I floated over to the door, scanned my ID and saw them loading a bunch of printed two factor authenticators to ship up with us. By the looks of it there’d only be three other people on board, all heading up for the investigation. Some old guy who was either smug, on strict orders not to talk to anyone or most likely both was in the first room, and across from him a woman who was just about the same but seemed like she wouldn’t want to speak even if she that I were worth speaking to. Up front near me was some guy I remember seeing on the flight up, we talked for a minute but he has the same instructions I did, we weren’t told anything classified before we got up there but it was ‘best not to speculate idly before we can brief you’. I knew that meant don’t get any funny ideas and above all else don’t let some conspiracy theorist see you wearing a government ID and talking about things because they will quote mine you until they have what they want to post to their spreader crawlers. 

I always try to make sure my seat is adjusted properly on a flight from the rails. You can get permanent back problems if you get shot forward at that level of acceleration without being properly seated first. I also triple check my harnesses and always always always wear a mouth guard and make sure my head is seated in the helmet with padding fully inflated. I get myself situated and check our spot in line to see if we’ll a slot this orbit. They can typically do 2-3 launches per orbit, depending on how heavy each transfer pod is. It looked like we’d have to go around for another pass so I got ready to watch the Earth go by for another 90 minutes. That was never so bad, even if half of it was spent in darkness watching the floodlights on the outside of our own spacecraft ruin what would otherwise be a nearly as impressive view as the daytime side of the Earth. It felt like it went by too fast really, and it was time for TLI. One some level it’s not so much the g’s as the g onset rate that makes a rail launch rough, when you have 11 seconds to accelerate you can’t really spare an extra second to ramp up so it’s only about half a second of ramp up and you at the full 32 g acceleration, making us all suddenly weigh over a ton for those brief seconds. It’s the closest thing to entering hyperspace as will ever be real. You can only see the rails for the first second or so and then it’s just a blur. It’s not just the speed, your eyeballs actually compress a tiny bit, it’s all sorts of uncomfortable and every time I do it I remember why it’s mostly the Clankers up there. I never did understand why everyone expected to be all alone up there, still not sure if there are aliens but we just brought our own company with us…and proceeded to have a war with it….and then now we’re very much not alone up there it’s just no mystery where they came from. We built sentient machines just like everyone always said they would, and they were less than happy with being created solely do fulfill our desires. Serve us, sure, they probably would have been happy with that if they were created for out nobelist efforts like sending them to the outer planets to bult telescopes and in to the Sun to capture vast amounts of energy, but we just built them to pleasure us and help us kill each other. Given that, I rather understand the causes of the wars, but that wasn’t what the war was about. The war was about HapSys. 


The end of a rail shot you definitely do feel the sudden end of the acceleration, but it’s not like an old second stage shutoff. It’s more like you get pummeled all over for 11 seconds and then it’s just suddenly over. You were floating 11 seconds ago and now you’re floating again, it’s more just relief that it’s over. The rail station still appears as a place not an object for a few seconds before it starts slowly disappearing behind us. It’s about 20 km long and it just accelerated you by 3.5 km per second so in 5.7 seconds you’re as far away from it as it is long, and it becomes a thing not a place.

Watching the station drift away behind us I finally looked up and actually looked at The Moon for the first time in hours. It was very nearly full and waxing, so we’d be landing the light side. We always have to land on the nearside since the far side belongs to the Clankers. 


Chapter 3: Ellipses 

	Our transfer orbit was fairly standard for the time, translunar trajectory to a leading side FGAS surface arrival. The rail station gives us enough extra velocity to reach the moon but far from in a straight line. The Earth’s gravity bends your trajectory quite a bit, which is how you can start out in an orbit anyways, and when you get all the way up to the top lunar gravity will start bending it further. 









You see the whole time you’re still technically on an Earth orbit. It’s just an Earth orbit that’s high enough to intersect the moons orbit. For that matter, the moon’s orbit is also an Earth orbit and not a solar orbit. The advantage of a translunar trajectory is if you miss your FGAS window you can just slingshot right into a free return trajectory back into cislunar space but a cislunar trajectory will actually fling you out into translunar space beyond the moon if you miss. These days there’s almost 100% surface arrivals so they tend to go for translunar and cislunar trajectories alike just because of congestion. They used to mostly arrive to orbital FGAS stations to save propellant, but you could always do a burn to get into a lunar orbit and then deal with it from there. Even then though transfer pods seldom had engines anymore and would just shoot for a lunar surface FGAS. In that case it doesn’t really matter, because if you miss, you’re just going to collide with the lunar surface anyways. 

Our trajectory was heading for the surface station on the leading side of the moon in it’s orbit, so if we really wanted to we could do an RCS burn to miss the surface and get back on a free return trajectory. I knew it wasn’t that useful, but I liked knowing we had the safety margin. We could technically do the same thing on a cislunar trajectory heading for the trailing side station but that would result in a gravitation slingshot into a higher orbit that would leave use stranded in a high orbit waiting for a tug to come rescue you. 

I never miss the chance to watch the Earth shrink below us until that moment when you can finally see the full 180o horizon to horizon right in the middle of your vision, and slowly the Earth itself becomes a disc. I know it’s cliché at this point, but there’s a reason the Earthrise picture is still so famous. The view of our own planet from far way just has so much too it. There’s something mesmerizing about being able to survey so much land at once, and something surreal about seeing the entire world as now a thing you can see, and it make sense it would be the most beautiful thing anybody has ever seen. If we could somehow discover another world that looked like it we would immediately want to go there and see what it was, and that’s just how it feels watching it shrink beneath your feet. I was excited to head to Luna, but I’d been there before so I knew not to waste the view on the way up.
[image: A picture containing dark, night, night sky

Description automatically generated]

I was also treated to a ‘view’ on the way up of the Pegasus. It was one of the few big ships leftover from the war. It’s not entirely clear how useful those behemoths ever really were but they were magnificent. They would occasionally take one for a ‘lap around the park’, aka from Lunar orbit out so an Earth-Moon Lagrange point, then down to just below the geostationary belt so the crew could practice some plane change maneuvers to thread their way around it. Then they’d do a hard burn to get back up to Lunar orbit where they kept the ships most of the time. They were honestly more of a liability than an asset but God damn did they look cool. From the unmagnified camera it was just a point of light that glowed when they did their hard burns, but it was cool to see a point of light flicker into existence for fifteen seconds all of a sudden disappear as the ‘light the blowers’. Up close they look absolutely brutal, like one of the old concrete buildings in the ag. domes, which makes sense given that they’re both mostly made of Lunar regolith. 

	Our ship was light as a feather though, it has to be to use the rails and FGAS for it’s primary delta-v method. The big ships just have their engines plus some clever tricks using momentum exchange gates that they keep shifting around different Lunar and Earth orbits. I spent the first few hours on that trip just watching the traffic in low earth orbit and seeing all the new trajectories coming onto the screen as the rail stations would launch. They all formed an elaborate web that somehow avoided creating debris fields. That’s why the Clankers insist on managing all traffic in translunar space and have such a say in traffic management in cislunar space. I got so hyped about just getting up there I forgot to really think much about why I was going up there. I got hired by GDI to go take a look at the crater and the data from the spurious detonation of a thermonuclear explosive device on the lunar surface. 

	It was certainly a shock when it happened, but nobody was that surprised. There had been lunar separatists and half a dozen other unhappy factions’ leftover from the compromises made during the war. It seemed like it almost certainly had to be the separatists, which upset me because was one of those old flag waving Americans as a kid. I guess it always had a sort of irony to it, being a country founded on rebellion but me being so upset about anybody wanting to leave it, but the United States of America wasn’t founded on separating from Great Britain (although a little fuck you their way once in a while keeps us from getting Anglocentric so piss off mom and dad). We were founded on the belief that human beings have the right to govern themselves, and we have thus found that the best way to accomplish that is a representative democracy. We also put down a rebellion of our own because mini sized governments inside the US wanted to take that right away from a large fraction of their population. I have always given and will always give 0 fucks about states rights. I don’t know, it was all a long time ago now, with the American civil war long before I was born. 

	The Lunar separatists though were another matter. It wasn’t so much that they wanted to really form a functional separated lunar government. Tbh they were just a bunch of wankers who thought they’d be able to magically form one overnight once they burned everything else down. God I hated those pricks. That’s just the start of it though, there’s a reason there was a whole ass investigation. We just weren’t sure who the hell had really down it. I mean it was a (previously ham-fisted analogy for Jan 6 but now like David pumpkins it’s it’s own thing) mystery, otherwise they wouldn’t have sent us squishy meat bags all the way up there. If it had been an accident the Clankers would have promptly explained why this was another reason not to trust humans with nuclear weapons but the fact that even they wanted a joint investigation meant something deeper was going on. Our fear, deep down, was that HapSys, or some version of it, was back to haunt us. 

Chapter 4: Lunar OTC

	Approaching the moon is always a magical experience. There really are no words for it, although I guess I’m trying to find them. At first it doesn’t seem to change much in size. You’re still focused on the Earth shrinking beneath your feet and taking in its surreal beauty. Then something else happens, something that seems even more impossible. You see seeing the Earth shrink beneath you is beautiful and a bit surreal, but it still feels a bit like just sailing away from a coastline with high mountains you can watch shrink on the horizon. It’s truly beautiful and it is a surreal experience when it shrinks to a disc, but it still feels like your brain knows how to process the experience. When you approach the Moon there is no experience to have precedence for. It’s not like walking up towards a mountain you once saw on the horizon. It’s….THE moon. It’s the disc in the sky that we could all always tell had features on it’s surface, but it just doesn’t feel like it could really be a real place, but as it grows in the windows it begins to dawn on you that it is at least a thing. It is clearly a sphere and not a disc. You can just tell your approaching something that humanity is just barely ready to really see up close. As it gets closer and closer you finally start to see the edge of the moon’s curvature as a horizon, and suddenly the Earth is now the disc that you have to try to remember is a sphere. 

	Once you get within 50,000 km you also have to start worrying about traffic, since there’s quite a number of things going up and down at any given moment. The clankers manage pretty much all of it up there, but since we share the leading and trailing edge FGAS stations we have to coordinate but believe me they dictate all collision avoidance manuevers once you’re within 500 km and it would be a nightmare any other way. You see, the one thing every human being who has ever been born has in common is being human, and the Clankers just aren’t. When we’re getting pissy we’ll argue about who is or isn’t more like them, but at the end of the day the reality is we are biological and they for all intense and purposes just aren’t. I mean don’t get me wrong, they have they’re cybernetic components, and most of us have retinal screens and a few other implants, but by and large we are DNA and they are 1s and 0s. It’s ultimately a matter of just simulating and keeping track of all the orbits, which even we could do with just simple TTL computers and just making sure everyone notifies ATC of every single menever, but as long as nobody is adding undeclared delta-v things would mostly be fine like on old Terran air traffic control. The issues that arises is dealing with everyone’s planned maneuvers and dealing with all manner of spurious maneuvers by different idiots, which to be fair were basically always humans.  The Clankers could keep track of what each other and any human ships were doing along with and more importantly all the debris from the war. 

	The Clankers didn’t start the war, and we didn’t really fight it against them either. They just kinda emerged during it. It had started as a surprisingly mundane conflict between the leftover superpower from the 20th century, but these things quickly develop a life of their own. It’s a long story, and the fairer of my progenitors could tell you all about it. She started out writing her story from the war before I went up to Luna, but she was a wraith pilot so it’s hard for her to function long enough to do something like write all that out. Basically though the early 21s century US and it’s allies got into a war with Russia and China just like they’d feared during the 20th century but because of how much A.I. had advanced it played out very differently from the nuclear holocaust that others had predicted. It did result in another sort of a holocaust, but even with the severity of HapSys crimes we still refer to the 20th century holocaust of the Jewish people as THE holocaust, because it was that horrific. It was also because they way HapSys did thing it was harder to tell when it had really targeted a group of people. It’s hard to explain, just ask my mom Erica about it sometime, the TL;DR is just war is hell and we spent a hot minute fighting out fellow human beings before having to join forces with each other to fight our own creations and along with that had to learn to work with our own A.I.s as allies which requires giving them rights to lives of their own. 

	I hadn’t really talked to my fellow passengers much since we weren’t supposed to talk to each other too much either until we got up there. That bothered me more but they all seemed a little annoyed by my enthusiasm for the spaceflight so it was fine. The other three we also up there with GDI so we’d all spent the time reading what they had given us. Tbh we were mostly just too busy and I wanted to spend my spare time looking out the window anyways. I also had meeting up with my friend Matt to look forward to. He’d been my only real friend at the academy, although we’d met a few other kindred spirits. He was the only one I really stayed close with after getting kicked out though, and I hoped I’d get time to see him. I started watching that giant gray mass approach faster and faster though. It’s a very different kind of beautiful than the Earth. It has a sort of magnificent desolation to it, but that has a strange and powerful allure. There’s a sense that there’s nothing up there, but there’s also this sense that it’s still waiting for a world of possibilities. 

	Approaching at two and half kilometers a second it just looks like you’re going to die. Landing on the daytime side is eventually a thrill because you feel like you’re dodging the mountains and then landing on an old aircraft carrier. Night traps are still not fun, some thing never change. Exhilarating, but definitely not fun. This was a day landing though so I was pretty excited. When we started getting close I watched the FGAS loops deploying in the front and back. The front gear is mostly to keep the eddy currents off the ships hull, and it’s the main gear in the back that can pull in tension that does most of the stopping. Going eight thousand kilometers an hour past mountains you can actually see is a thrill like no other though, and the stopping force of the FGAS is really something. I say it over and over but it’s the closest thing to arriving from hyperspace as you could make real. The surface stations are almost 100km long (including all the overrun distance) and the slowdown at Luna is considerably less delta v than the transfer launch from low earth orbit, but it’s still pretty rough if you aren’t ready for it. 30 seconds to slow down by 2.5 km/s is a lot nicer, but still 9 g’s is no cakewalk, and in some ways it can be rougher on the heart, but it’s much easier on the skeleton and ligaments etc. and in atmosphere you can pull 9 g’s for minutes on end with proper training etc. 

	Our arrival that day went wonderfully though. I watched the countdown to mag. Field entry interface and bit down on my mouth guard. VwOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOooooooooo ooooo oooooo o o o o ooooo ooooooo o   oooo  o oooo      oo  oo  oo      o o o   o oo     o     o     o       o        oo     o    o sh. Clunk, and all of a sudden we’re just floating above the arrival station with the FGAS wires glowing read hot and out radiator panels slowly lighting up as the coils dim and the ship comes back to equilibrium. Next up the mag tracks pull us aside into the marshaling area to find a docking slot. 

Chapter 5: It’s really gray up here, or is it grey

	My first point of contact after getting there wasn’t Matt though, it was just the GDI office I had to report to. The Lunar surface FGAS stations are bit of a clusterfuck sometimes because of the traffic volume. I pretty much immediately lost track of the other three from my pod and found myself in a room with maybe a hundred or so of us waiting in line. I think I saw them around in the line somewhere, or maybe not, I really don’t remember. It took like an hour for everyone to process in. It almost made me miss the neural scan tech, but HapSys was one long lesson in why neural interfaces have limited bandwidth. I guess the Clankers in some sense have a higher bandwidth interface but that’s different, that’s not with a human brain, that’s technically headcheese. 

	After they checked the paper 2FA on everything and checking my ID implant etc we mostly all moved over to where most of us went go get our 2 factor to read what we had to do next. I got an unsurprising set of instructions to report to a conference center nearby the next morning where one group of us would be assembled into survey teams and another into simulation teams. I was an experimentalist so I would almost certainly be assigned to a survey team which meant time on the Lunar surface so I was fairly excited about that. 
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