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			PART ONE: L5

			May-July 1983

		

	
		
			CHAPTER 1

			L5: Vivian Carter

			May 23, 1983

			Launch Clock: T-42 days and counting

			WHEN the going gets tough, the tough use duct tape.

			Spacesuited, well-tethered, and in free fall outside the far aft section of Apollo Venus Astarte, Vivian Carter put the finishing touches to her latest quick fix. A thick ribbon of unused black sticky tape still twisted in hard vacuum beside her like a living thing, threatening to adhere randomly to her suit glove and everything else around it. She parked it safely on the elbow of her suit instead, turned her attention back to her makeshift stent, and eyed it suspiciously as if it might all unfurl again and drift away right in front of her. It wouldn’t be the first time.

			So far, so good. She pulled a small toggle clamp out of the tool bag strapped to her thigh—taking care not to let the rest of the contents drift out into space—and applied it gingerly to her stent-and-tape creation to hold it firm. If she bent the thin metal pipe or the clamp slid off, she’d need to start the whole process again from scratch and then epoxy it all, but that would just complicate everything later on, when the welding crew came out to do the job properly.

			She poked at it. Gave it little tugs in two different directions. It remained in place.

			“Looks okay,” she said. “Probably is okay.”

			“Until it’s not,” said Marco Dardenas, her EVA buddy from about twenty feet away, and sure enough, her CAPCOM Ellis Carter said the same thing two and a half seconds later from Mission Control in Houston, delayed by the signal travel time.

			“Jeez, you guys. If you’re this predictable now, what’s it going to be like for the next two years?” She shook her head.

			“Hell on Earth,” said Dardenas, and Vivian waited patiently for him to add: “Or, not on Earth.”

			“Honestly, I could just replace you with a Chatty Cathy doll. It’d eat less too.”

			She peered up at him. He was wielding a wrench with some glee, tightening a bolt on the solar array panel. As he did so, his whole body swung the other way. Equal and opposite reaction, naturally. “Dammit,” he said, sotto voce.

			“Okay, Marco? Need another pair of hands?”

			“Um.” He looked again at what he was doing. “What I really need is not to be flapping in the breeze. How ’bout you anchor my legs?”

			They’d already equipped a number of high-traffic regions around the outside hull of the Astarte Skylab with the EVA foot restraints the astronauts called “shoes,” which they could slip their boot-tips into to brace themselves. Naturally, there were none within ten feet of the solar array. That seemed like an oversight.

			“Sure thing.” She floated up and pulled herself orthogonal to him. Jamming her boots against the metal beam bounding the array, she grabbed a rail with her left glove and wrapped her right arm around his knees. “How’s this?”

			She felt him twist and pushed back the other way to keep him in place. Past his shoulders, she glimpsed the wrench turning smoothly in his gloved hand. “Aces,” he said. “Much easier.”

			Vivian Carter, veteran astronaut and moonwalker, was holding a crewman steady against an opposing torque while he tightened a loose bolt, staring at his spacesuit-padded butt and sweating like a pig. Also, she was starving. “Ah, the glamor of spaceflight.”

			“You know it.”

			Her shoulders already ached. They’d been outside working through a seemingly endless list of fixes and adjustments for the past six hours. And after she and Marco were done patching up the outside of the Astarte, they’d need to go indoors and do two hours of organized exercise, riding the stationary bike a couple dozen miles and “lifting weights” using resistance bands until their arms and legs felt deadened by the pain. Living permanently in microgravity required them to exercise constantly to maintain bone and muscle mass and preserve their cardiovascular health. And they’d need to keep doing that for the next two years. Hard labor, day in and day out, no matter what.

			Or maybe they’d need to take a few days on either side of their Venus and Mars encounters off from the exercise regime. Those days would be brutal in a different way. They’d be busy off their asses taking photos and grabbing all the science data they could, and likely not get through everything on their schedule however hard they tried.

			Betweentimes, they’d likely need to do a bunch of contingency spacewalks to fix issues like these during the mission, as they trekked on their long looping journey past Venus and Mars to arrive back at Earth two years from now. During those EVAs they wouldn’t have the recognizable disks of Earth and Moon in their local sky at all. They and the other planets would appear as bright stars at best. What would that be like?

			Maybe quite hairy. Even if whatever maintenance task they were doing that particular day was straightforward, they’d still be millions of miles from home and safety, millions of miles from a hospital, millions of miles from even a hyperbaric chamber if one of them had problems with decompression. And often tens of millions of miles.

			Vivian snorted. Sure. Fine. Safety nets are for the weak, am I right?

			“Okay, that’s it,“ Dardenas said. “Phew. Good grief. That was work.”

			“Cool.” Vivian shoved off from his legs and drifted back down to where she’d been before, swinging her arms as best she could in the bulky suit to work the stiffness out. “Hey Josh, this is Viv. Flow coolant?”

			“Roger that,” came Josh Rawlings’s Texas twang in their headsets from Astarte. “Here goes nothin’.”

			Vivian saw her duct tape patch quiver just a little, as liquid surged through the metal tube it was holding in place. “Maybe not a hundred percent on the seal,” she had to admit. “Looks like it’s holding for now, but we’ll stay here in position a bit longer before declaring victory. EVA team is taking five.”

			She checked her tether for possibly the hundredth time, then pushed herself gently backward and allowed herself to pivot slowly through a hundred and eighty degrees until her PLSS life support backpack nudged gently against the Astarte’s hull. She was now upside down relative to her previous position, looking outward.

			Working on the Apollo Venus Astarte Skylab in the merry month of May, 1983, Vivian and her new crew were getting through a whole lot of duct tape, epoxy, and drill bits, because a lot of things kept breaking. Two months until launch, and they were still clawing their way up the learning curve of which subsystems and components they could rely upon to work as specified, and which they couldn’t, and every quirk and anomaly and adjustment helped to push them further behind schedule.

			Ideally, Vivian would have preferred to take another six months to work out the kinks in the system, but they didn’t have that kind of time. Celestial mechanics waited for no one. This July 4th marked the opening of their optimum mission window for the flight to Venus, and the flyby that would also serve as a gravitational slingshot to propel them on their way to Mars.

			For that matter she would have liked another year just to work with her crew, to train and bond with them and ensure compatibility, and forge them all into a single well-organized and trusting machine. That was NASA’s tried-and-tested interval between crew assignment and flight for an expeditionary mission. But she wouldn’t be getting that, either.

			Venus. Then Mars. It still didn’t seem real. Vivian could pick out Venus readily enough in the radiant sky around her, but Mars? She had no idea which direction to look, and there were plenty of bright reddish stars out there in the ecliptic to choose from.

			She focused her gaze closer to home.

			The US complex at L5 had grown considerably over the seven weeks that Vivian had been here. Its most obvious features were the two complete Skylabs. The first, called L5 Prime, would form the nucleus of the permanent space station that NASA was establishing here at the fifth Earth-Moon Lagrange point. The second was Vivian’s Apollo Venus Astarte craft, of course: bound for death or glory in the inner solar system.

			Both Skylabs were currently bolted onto the same side of a stout support truss, sixty feet long with a ten-foot square cross-section, that they called the Common Connector. Mounted on the opposite side of the Connector were two spent and empty Apollo S-IVB third stages; “wet workshops” that would someday hold the prototype lunar ore processing and component manufacturing plant. Packets of compressed lunar regolith would be shot out to L5 using the Bright Driver railgun at Daedalus Base, on the Moon’s far side. These would—in theory—be captured at a secondary L5 facility called a “catcher station” located at a safe distance from L5 Prime, and brought into the central facility to be refined, processed, and cast into flat panels. Ultimately, these building blocks would be used to expand the L5 station to what its Project Scientist, Gerard O’Neill, hoped and dreamed would be a heroic size.

			But all that was in the future. For the past six months, and for the next forty days, NASA’s resources and crew at L5 would be entirely focused on preparing Apollo Venus Astarte for launch. Two Cargo Carriers had arrived since Vivian had taken command here at the beginning of April, with a third and maybe even fourth delivery vessel scheduled for the coming weeks.

			Alongside the third stages were two Command Modules, one of the new NASA Big Geminis with eight seats, and the two Cargo Carriers. In addition to the Common Connector that held them rigidly in place—the two Skylabs—the empty third stages and the Big Gem were also linked by inflated docking tunnels, flexible and expandable. As Vivian watched, the tunnel linking Prime and the third stage oscillated back and forth as one of the crew passed between the two craft, bouncing back and forth off the walls as he went.

			From the outside, the two Skylabs looked identical. The Astarte Skylab had a larger high-gain antenna dish, to support S- and X-band communications during the mission, but that was the only significant difference visible from outside.

			Internally, it was a different story. For one thing, Prime was getting lighter and Astarte a lot heavier, because in addition to meticulously loading and logging supplies, Vivian’s crew were cannibalizing the Prime electronics and structural components to ensure that Astarte was in as good a shape as it could be for its mission. Prime could be restocked, after all; its harried and long-suffering commander had a standing “shopping list” for replacements and resupplies for future Cargo Carrier runs from Earth. Apollo Venus Astarte would be limited to whatever it left L5 with. There could be no restocking for them during the long flight, no replacement parts shipped in, no food parcels from home or fuel top-ups or new boosters or … anything. Whatever the Astarte had on board on July 4th, 1983, was what its crew would have to make do with until they arrived back in Earth orbit in May 1985.

			That alone was daunting, leaving aside everything else that had to go right during those years.

			They’d be taking a lot of duct tape. And superglue, WD-40, Scotch tape, and Shoe Goo, in addition to a complete stock of more space-age adhesives, epoxies, fastenings and screws and bolts and lubricants: the full range of high-and low-tech Band-Aids to hopefully cover anything that might ail any of the varied components of Astarte. They also had a compact but fully equipped machine shop, of course.

			Vivian glanced down at the Omega Speedmaster watch wrapped around the wrist of her suit. In fact, rather longer than five minutes had gone by while she’d been woolgathering and staring out at the wonders of the fifth Lagrange point.

			Above her, Vivian could see Dardenas looking at the schedule on the cuff of his spacesuit and fidgeting. He said: “Josh, Ellis, this is Marco; is the rest of this essential to get done today? Because if not, I’d like to get my ass indoors for a snack before I have to exercise and do my maintenance checks on the air filtration system.”

			“I think you’re good to go,” Rawlings said absently, obviously busy with something else.

			“Sure,” Ellis said. “Nothing that won’t keep for the next EVA. Call it a wrap for today.”

			Vivian knew as well as the rest of them that they’d only done two-thirds of the items on that checklist, but out here in real space these fixes always took longer than the Houston backroom expected. And Ellis, always with his eye on safety, didn’t want them getting too tired out here. Tired astronauts made mistakes.

			“Music to our ears. Go Team.” Vivian swung herself around to study the stent again. It still looked okay. “Y’all inside: are the readings still good? Flow rate nominal, no significant coolant loss? I hope?”

			“Good enough, until we can weld a real covering over that pig’s ear,” said Rawlings, who could see it through Vivian’s helmet cam.

			Vivian took no offense. It was a kludge, and it looked like a kludge, and it would stay a kludge until they had time to fix it properly. “Roger that. Close out Anomaly 506.”

			“506 closed, roger. And Anomaly 720 added, for when you come back out with the hot-weld crew.”

			“Gah.” Vivian sighed. “Okay. I’ll do a quick visual inspection of the ship before we terminate. Then we’ll head in. Am I good to go with that?” She’d hate for them to have left a maintenance panel open, or some other dumb oversight.

			“Tether check,” Ellis said immediately, ever cautious.

			“Sure thing, Dad,” she said, but gave her tether a good strong pull and eyeballed the connection anyway, before pushing off and drifting away from the Astarte’s outer skin. “Tether check A-OK. Going walkabout.”

			The combined craft they called Apollo Venus Astarte was not sleek, to put it kindly. It was a patchwork quilt of several different vehicles and components, all originally designed for different missions and bolted together to make a Frankenstein of an interplanetary spaceship.

			First up, the Astarte Skylab itself, which in size and layout was largely identical to the very first Skylab flown; the one in Earth orbit that had been visited by three crews between May 1973 and February 1974 for missions of between one and three months. It even had a similar solar observatory aboard, plus additional instrumentation for the planetary flybys, all bundled into the Apollo Telescope Mount. Two large solar panels spread out from each side of Astarte’s lower hull, with another four narrower solar panels splayed out like an X atop the ATM.

			Astarte Skylab had its own thrusters for small maneuvers, in addition to sophisticated control-moment gyroscopes for attitude control, but for serious propulsion it would rely upon the two Centaur-G boosters already attached to its sides. The pair could provide them with variable amounts of thrust, and each was capable of multiple restarts.

			The driver’s seat for this unwieldy bus? The Apollo Command and Service Module combination, CSM-1—docked at the Astarte’s axial port, on the fore tip past the ATM—would serve as their primary piloting area. They would fly the whole ship from there—where “they” really meant Dave Horn, with capable help from Joshua Rawlings and Marco Dardenas, all veteran Command Module pilots and orbital mechanics specialists.

			And, because they needed redundancy in everything, they had a second complete Command and Service Module, CSM-2, docked at one of the two radial ports. This gave them a full backup for command and control, plus a second lifeboat in case of dire need.

			The sizes of all these components were mismatched, adding to Astarte’s awkward appearance. The body of the Skylab was eighty-two feet long and some twenty-two in diameter, not counting the outthrust of the Apollo Telescope Mount, which locally added nearly fifteen feet, or the two solar panels that extended out thirty-four feet on either side. The Centaur-G boosters each measured thirty feet long and fourteen feet in diameter. And each of the CSM combinations were thirty-five and a half feet long by almost thirteen feet wide, which meant the one sticking out from the radial port on the Docking Adapter on the opposite side to the ATM gave the appearance of severely unbalancing the combined craft. Apollo Venus Astarte was asymmetric on every axis, giving the impression that it might topple over at any moment.

			But this was how they’d fly to Venus and beyond, in the ungainly format Vivian was looking at right now.

			“Josh, this is Viv. Looks okay. Not seeing any surprises.”

			From inside the ship, Josh just grunted.

			“You doing all right in there, sport?”

			“Oh, sure. CO2 level is just creeping up a bit.”

			Meaning that Vivian would get a literal headache as soon as she got inside, until they got the carbon dioxide partial pressure down again. “Great. Just what we need.”

			“I did tell you I needed to get inside and service the filtration,” Marco said, rather peevishly.

			“I’m bleeding some off to Prime in the meantime, but it’ll take a few minutes,” Josh said.

			Vivian pulled herself hand-over-hand along Astarte, heading for the Docking Adapter. Stretched across Astarte’s hull was a sunshade of aluminized Mylar fabric, treated with a zinc oxide coating to maximize reflectivity. During their long voyage, the bright searchlight of the Sun would be permanently trained upon Astarte, and reflecting away as much of that heat as possible would be a priority. So, Vivian took care not to abrade it as she went by. “Look on the bright side. At least everything’s breaking now. That’ll save time later.”

			“Yup,” said Rawlings. “Glad we’re getting this nonsense out of the way up-front, so we won’t have to worry about it when we’re on the road.”

			Another ongoing joke. Once we get on our way nothing will go wrong, because we’ve already fixed everything that could possibly break.

			“Sure,” Vivian said. “Because that’s exactly how that works.”

			Marco had already disappeared into the airlock, but with stale air awaiting her inside Astarte, Vivian wasn’t in a particular hurry. Instead, she pulled herself around and up onto the ATM and threaded her way between its X-shape of solar panels to glance over the multitude of telescope tubes and detectors. From this angle, she hadn’t a clue which instrument was which. Fortunately, she had three scientists who did.

			Everything looked to be in good order as far as she could see. Nothing was flapping around, at any rate. Metal and glass gleamed. The ATM solar panels looked fine as well. Nice and shiny.

			She looked beyond them. Hmm.

			She held position and pushed a button on her chest radio unit, to change frequency. “Hey, Dave?”

			“Carter? Horn,” he said crisply into her headset.

			“Stand easy, crewman. I was just thinking about that second empty third stage on the Connector, is all.”

			“What about it?”

			“How about we take it with us?”

			Horn paused. “With us where?”

			“Uh, where do you think?”

			“You want to take another S-four-B with us to Venus?”

			“Why not? The L5 team has plans for it, prototyping the manufacturing facility and all, but … not yet. They already have one to be going along with, and they’re behind on refitting it. We need the second one more than they do. Using part of it for storage would free up some of the tightness in Astarte, and we could sure use the extra volume for our mental and physical well-being. Exercise, and contingency space. And a bunch of other reasons I haven’t thought of yet. What the hell—they can replace it next month or the month after. Probably be another one showing up next week, unless they have more of those Centaur-G’s than I’ve seen on the provisioning manifest.”

			Horn still didn’t respond. Vivian waited for a few moments, then prodded. “So, how about it? How would the extra mass affect your propulsion math? Would we be back to the drawing board?”

			“Still thinking,” Horn said. “We’d likely have to move CSM-1 to the second radial port and attach the new third stage to the axial. But there’s no deal-killing gotcha that immediately jumps out at me. We factored in a sizeable mass margin right from the start.”

			“Of course you did.” Vivian had the numbers memorized, and she was betting Horn did as well. “Sooo, a CSM loaded with fuel is something like sixty-three thousand six hundred pounds, yes? The Skylab, we’re talking about another hundred-sixty-eight thousand, seven hundred, by the current book. Plus two fully-gassed-up Centaur-G’s at thirty-seven thousand three hundred apiece, so that’s … a whole lot of pounds. Okay, so wait a moment …. Damn.” She held position in space and gestured in front of her, as if writing on a chalkboard. “Switching to tons, it’s easier. I make it a hundred eighty-five tons and change, total, for the current Apollo Venus Astarte configuration.”

			“Heavier than that, fully loaded. But that’s close enough for Government work.”

			“An empty third stage is maybe twenty-nine seven … call that fifteen tons. So we’d be adding a measly fifteen tons to bring the total mass up to two hundred tons. It’s a nice round figure, anyway. What d’you think?”

			“Big change late in the game,” Ellis said dubiously from Houston.

			“Oh hi, you’re still there? Okay. But we’re making bigger changes every day.”

			“Slight exaggeration,” he said.

			“Not by much. Dave?”

			“Oh, I’m already drafting a message to the mission manager powers-that-be about it,” he said. “May as well get it onto their teletype in writing.”

			“Plan B, if they say no: take along some inflatable extra space instead? Or as well?”

			“Either way, we could only have it with us until Venus,” Horn said. “The close-approach math is bad enough with just the main Astarte. At our closest altitude—our peri-Venus, periapsis, whatever—its atmosphere will be way attenuated, detectable but with not too much drag … but I don’t think we want what little there is to be tugging on another catty-corner CSM combo.”

			“Fine, so we jettison it before Venus. That still means we have a nice big play-space for the first four-plus months. That’s not nothing.”

			Over the airwaves Vivian could hear Dave scribbling on a pad. “Got it. Leave it with me, Commander.”

			“Roger that, Pilot.”

			“You guys,” Ellis said, sighing.

			“Oh, that’s nothing,” Vivian said. “Wait till you hear what I come up with tomorrow.”

			“Jeez. This is going to be a long mission, isn’t it?”

			“You know it, Houston. Okay, I‘m climbing into the airlock now. Viv out.”

			Vivian entered the domed area in Astarte’s forward compartment to a hive of activity. Some of the support crew were tossing crates of equipment in a human chain down into the crew compartment, while others threaded the needle back the other way, bumping into wall cupboards and even control panels as they passed. It put Vivian’s teeth on edge. Were those crates even going in the right direction? She couldn’t even tell without stopping the work to doublecheck the codes on the crates against today’s version of the manifest. She’d need to take inventory at the end of the day. Again.

			Dardenas and Rawlings were huddled together at the Astarte Skylab command station, frowning over the dials and muttering to each other in monosyllables, oblivious to everything going on around them. She admired their ability to concentrate at the epicenter of all this chaos.

			Inside, Astarte had 12,700 cubic feet of “work volume” or pressurized area. For the eight prime crew this came to 1,587 cubic feet per person, or a cube eleven feet six inches on a side. This was either a lot, compared to the crew space in a Command Module (two hundred and ten cubic feet in total, just seventy cubic feet for each of the three crew members), or not very much, considering that it would be their sole living volume for nearly two years. Plus, of course, they were rapidly filling up that pressurized space with instrumentation, spacesuits, liquid oxygen cylinders, water tanks, food, recreational supplies, medical equipment and drugs for every conceivable malady, tools, spare parts for their various mechanical and electrical systems, and manuals and procedure lists for everything. The closer they got to the launch, the more packed and constricted the internal volume of Astarte became.

			Vivian both loved and hated this air of rushing, hurrying—of only having half the time they needed. The schedules were makeshift. Inevitably, people made mistakes. In her first two weeks here, Vivian had found herself spending an extra three or even four hours a day checking up on other people’s tasks, until she was able to appoint one of the L5 Prime astronauts to the doublechecking and cross-checking and sanity-checking … at which point she was galled to discover she was making as many mistakes as anyone else on her crew.

			Still, the work got done. And then redone. Last week’s decisions about where and how their copious provisions would be packed and organized would inevitably be overruled this week. And in the process, they would likely recognize an even more logical and efficient way of organizing and repack next week. Plus, it seemed like every day they were making additions to their manifest and then trimming back in other areas to save mass. They were learning by experience, and on a brutally short timescale.

			But that wasn’t even what worried Vivian the most.

			Pulling herself up beside Josh and Marco at the Astarte command station, Vivian scanned her current master checklist: five pages of densely packed action items, with various people’s initials and dates against some small fraction of the lines. Yeah, it hadn’t miraculously improved while she’d been outside.

			“How’s the air now?” she said.

			“Normalizing,” Josh said. “Soon, anyway.”

			“Then: conference, guys,” she said. “Dave’s office.”

			Command Module One was crowded with four people, but it was workable. Dave Horn and Marco Dardenas shoved themselves back into the lower equipment bay, beneath where the couches would be if they were all folded out, with Horn naturally taking the spot by the Guidance and Navigation computer. Josh floated where the right-hand couch would be, leaving the left-hand commander’s position for Vivian.

			Vivian saw no reason to beat about the bush. “Guys, I’m not happy about all these anomalies.”

			Dardenas and Rawlings glanced at each other, but said nothing.

			“Well, what?” she demanded.

			“We had a ten-spot riding on whether you’d read us the riot act today or tomorrow,” Josh said.

			“Then it’s as obvious to you as to me that this isn’t exactly going great. We’re spending more than a third of our time fixing crap that breaks, plus the time taken to requisition the extra materials we need to do those fixes. We can’t afford that kind of overhead, with everything else we have to do in the next two months.”

			At her tone, Josh pulled himself slightly straighter, as if bringing himself to attention. “They’re just teething troubles, Vivian. We factored in a ton of schedule buffer for this sort of thing.”

			“And we’re using that whole buffer, and more. This always happen with a new Skylab?”

			“Perhaps not to this degree,” Josh admitted.

			“Exactly my point. Guys, this mission was sold to me—and to Congress, and the Space and Appropriations Committee—as established technology. Tried and tested vehicles, legacy hardware and software, with all the teething troubles ironed out. That’s not what I’m seeing. What I’m seeing is a lot of the same problems the original Skylab astronauts had to deal with in the nineteen-seventies. Thermal issues. Comms issues. The goddamned plumbing. So … did we just get a lemon from McDonnell Douglas? Given the constraints on this mission—and how far we’ll be from any help whatever, for most of it—I was sure hoping for their very best Skylab.”

			“And this is it,” said Josh. “Guaranteed. Look, all that time you were on the Moon, where do you think I was? I was spending more than half that time in St. Louis, Missouri, on the factory floor at McDonnell, kicking ass and taking names. I had my head in every part of this bird, the whole time they were building it. And Marco was there spelling me and backing me up for a lot of it.”

			“Okay. And?”

			“And you really think I’d agree to fly off to freaking Venus in a ship I’m not a hundred percent confident in?”

			Vivian’s hands were already up. “Look, I’m not accusing you of anything. Not saying anyone did a shit job or was asleep at the wheel. I’m just not getting the warm fuzzy feeling about this Astarte vehicle that I was hoping for.”

			“It’s frustrating, for sure,” Josh said. “But I don’t think it’s surprising. For one thing, the thermal profile at L5 is completely different from how it is around the Earth or in lunar orbit. We’re not going from day to night every ninety minutes or every two hours, depending where you are.”

			“In other words: the same conditions as we’ll be facing all the way to Venus,” she said.

			“Exactly, which is why we’re holding this shake-down cruise here at L5 to get the bugs out, rather than in Earth orbit.”

			“Bugs,” Vivian said.

			Marco cleared his throat. “None of this stuff is serious, Vivian. Honestly.”

			“But there’s a lot of it.”

			“Sure, right now there is.”

			“And a fair fraction requires outside work. I really don’t think we want to be doing deep-space EVAs on a daily or even weekly basis for the next two years.”

			“And we won’t need to,” Josh said. “I’m guessing two more weeks and all that will smooth out.”

			Vivian pursed her lips. “So, fine. What if all this ‘little stuff’—which, let me tell you, doesn’t look so minor from where I’m sitting—is just the tip of the iceberg? What if they’re warning signs, indications of serious deficiencies in design and engineering that’ll smack us in the face six months or a year from now?”

			“They’re not,” Josh said. “You want to know how often we had to do EVA fixes on Columbia Station once we’d gotten the place booted up and settled into equilibrium in lunar orbit? Almost never.”

			Vivian stared him down. “So. You can tell me, right now, with a hundred percent confidence, that all along the line McDonnell Douglas stuck to their development timetable for this machine? That they never cut corners on testing or quality control?”

			“This bird wasn’t rushed,” Josh said, simply. “Vivian, trust me. This is the third Skylab I’ve seen through its entire development cycle. Astarte is fine.”

			Marco, ever the diplomat, raised his hand again. “Josh, let me try. Vivian, here’s the thing. Yes, it’s tried and true technology, sure. But all along the way there have been changes, necessary changes, because of the nature of our mission. You know that. For some systems we’ve added redundancy—hell, no Skylab has even had two complete waste management compartments before.”

			“So our problem is that we have too much redundancy?”

			“Hear him out,” Josh said. “Jeez, Vivian.”

			She took a deep breath. “Sorry. I haven’t had much sleep in the last six months, and I’m a bit cranky. And a little less CO2 in the air would be nice. Go ahead, Marco.”

			Dardenas soldiered on. “We’re carrying three times as many water tanks as the other Skylabs, and additional food racks in the galley area. Larger refrigeration units for all that food. Added redundancy in our water purification systems. Additional clothing and other personal supplies. Even a washing machine for those clothes, which no other Skylab has had. All that puts different stresses on the superstructure and requires more truss support. Plus, like we said to begin with, we have a vastly different thermal profile. We’ll be inside the orbit of Venus for an extended period, facing twice the solar irradiance we’re getting here. That requires extra shielding, extra radiator area, additional coolant pipes inside and out … as you know. The cooling subsystem you were fixing today didn’t even exist on Columbia Station.”

			Josh took over. “And on top of all that we have planetary science instrumentation that’s never flown in space before. We have boosters attached to us in places we’ve never attached anything before. At the component level, sure, we’re flying systems designed for reduced maintenance, because we’ll be so far from supplies, but—”

			“Reduced maintenance,” Vivian said. “Again, the whole advantage of using a Skylab was that it was mature technology. We’ve spent ten years ironing the kinks out of Skylabs, and now they’re all back again.”

			“No. These are new kinks.”

			“You’re not reassuring me, Josh.”

			He sighed. “Different constraints. We’re using a space station as a spaceship. That makes sense on paper, but the devil’s in the details, like always. Some of those details are biting us in the rear end, right now. But let’s just say that none of them really surprise me.”

			Vivian rubbed her eyes. “Yeah. Despite the legacy components, Astarte is a one-of-a-kind ship. I mean, I get that, of course.”

			“Yes. In that sense, Astarte right now is a less mature system, with a few new problems that are still hiding from us. Will we have surprises? Stuff to fix? Always, on a Skylab. Are we running a significant risk of a Criticality One component failure between Venus and Mars? No. I can say with high confidence that we are not.”

			They all fell silent, and Vivian paused to take a breath. A Criticality One component failure would cause the loss of the spacecraft … meaning that they would all die.

			Neither Marco nor Josh wanted to perish in deep space. And Vivian didn’t doubt that they’d worked their tails off over the past years. But maybe they were too close to the problem? Maybe they’d just gotten used to a higher tolerance for “bugs”?

			No. Like Josh said, this wasn’t their first Skylab. And they were both brilliant guys. Smart enough not to get suckered into complacency, or just worn down by the litany of problems to the point that they couldn’t be objective. And, deep down, Vivian knew that. “All right,” she said.

			Horn stirred. “For what it’s worth, I concur with their assessment. In the areas of propulsion and guidance, we’re clean as a whistle. Environmental controls, we’re mostly clean, even if the second waste management system, the new one, is causing us some grief. Today’s carbon dioxide excess is mostly because of all the extra bodies in here today slinging supplies around. And our eggheads are happy as three peas in a pod, most of their gear is humming along just fine, though they’re still working overtime to calibrate some of it. These guys here, Josh and Marco, are the experts on Skylab systems, and they say we’re within reasonable limits. All this thermal work, all those little weird gotchas in, well, every system with fluids … sure, they’re a pain in our asses, but I think it’ll be okay.”

			From Dave Horn, I think it’ll be okay was hardly a rousing Hurrah for the technical excellence of Venus Astarte. But it would have to do.

			Besides, what choice did they have? The alternative was a complete end-to-end review of the whole system: spacecraft, connectors, booster stages, plus the manufacturing processes and management procedures that had led up to this point. A full-up honest to God zero-based review. But that wasn’t on the cards. They didn’t have time. Even the minutes taken for this extra conversation were pushing all four of them behind schedule in other areas.

			Better, of course, would have been if Vivian herself could have been on the mission from day one. Looking over everyone’s shoulder, kicking every tire and reading every memo. But that was why she had Josh and Marco, plus the rest of the NASA mission team at Johnson, Marshall, Kennedy, and NASA HQ.

			“Okay,” she said. “Good. Thank you for your candor, and for letting me sanity-check for a moment.”

			“No problem,” Josh said, with some relief, as both Dave and Marco surreptitiously checked their watches.

			But, she thought, if we get to launch day and I still have major concerns, don’t think for one minute that I won’t pull the plug on this thing.

			“Meanwhile,” she said, “let’s put another task on the backup crew’s plate, with assistance from Mission Control. Review the locations of shoes and handrails; see whether they really correlate with were we’re seeing the most outside traffic. I mean, the solar arrays? How come we didn’t have shoes there from the start?”

			“Let’s just put in a shoe where I needed one today,” Dardenas said.

			“No, let’s do this properly and see where else we need one. How about near the high gain antenna? At the corners of the micrometeorite shield, in case that starts peeling away again? Let’s get this crap done now, and by someone else. It’s hardly something that the prime crew needs to be doing.”

			Marco looked wry. “Would it make any difference if I said, ‘they’re not going to like it?’ ”

			“None whatsoever,” Vivian said.

			Sure, the backup crew and the rest of the L5 support team had crammed schedules and never-ending task lists as well. Vivian didn’t care. Those guys could rest on July 5th and spend the next two years badmouthing her from the beach on Maui.

			“Okay. Thanks. You’re all the best. Thanks for letting me vent. Let’s get back out there and …” Vivian shook her head.

			“Try to catch up with the freaking schedule?” Dave Horn offered.

			“Yeah. That.”

			Could they bring in more help? Not likely. Vivian knew the drill. At any moment there were four heavy-lift Saturn V’s being stacked for flight in the Vertical Assembly Building at Kennedy Space Center on Merritt Island, and the three launch pads at Launch Complex 39, labeled A though C, were in continuous rotation. Vivian herself had launched three times from Pad 39B. Meanwhile, the ELVs—the uncrewed Expendable Launch Vehicles; the Atlas, Deltas, and Delta Heavies—went up from the newly-refurbished Pad 37, and the occasional Saturn 1B or 1B-Heavy from Pad 34, both of which were on Cape Canaveral, separated from Merritt Island by the Banana River. The Air Force maintained Launch Complex 19 on Cape Canaveral and still launched from there on occasion, but their main facility was at Vandenberg Air Force Base in California. At Vandenberg the Air Force had separate Space Launch Complexes for their Titans, Atlases, and other launchers, though Complex 4 and Complex 6 saw most of the action. Smaller NASA satellite and experimental and commercial payloads could be launched from Wallops Flight Facility in Virginia.

			That sounded like a lot of launch capacity. But these days, supporting the lunar community as well as the stations in Earth and lunar orbit, the logistics of keeping everyone supplied were horrendous.

			So they couldn’t just solve every problem by throwing more people at it. They’d already brought in three additional techs earlier in May, raising the number of astronauts bunking aboard L5 Prime to an uncomfortable eleven, for a total of 19 souls at L5. Vivian and her crew were naturally all sleeping aboard Astarte.

			The space business had expanded rapidly over the past ten years, and the trend looked set to continue. But even with this impressive infrastructure there was a limit on how fast the US could pump people and machines into space.

			NASA was stretched to its limit. They were pushing the hairy edge of the budget envelope to just get to where they were right now. They couldn’t expect any more hands on deck, this close to July 4th.

			Vivian would just have to make do with the folks she had and … get it all done. Somehow.

			“So, we’re wondering what all that was about.”

			Changed into shorts and a tank top and about to get onto the exercise bike for an hour of torment, Vivian looked around, distracted. “Hi, Amy. All what?”

			Amy Benson, crew doctor, perched on a crate of oxygen cylinders next to Vivian and glanced around casually. Nobody else was within earshot. The noise level inside a Skylab was pretty high at the best of times, between all the fans and pumps, the hum of electronics, and the occasional thermal creaking and flexing. “All that with our four bona fide astronauts huddling in Module One.”

			Vivian managed not to sigh. “Okay. How about you do some of my daily med stuff while we’re talking, to save time later?”

			Amy half-grinned. “Sure.” She pushed off to the med cabinet and came back with a blood pressure cuff and a paper-wrapped syringe and test tube combination. She took Vivian’s BP, which was surprisingly normal, then stripped off the paper cover to put the disposable needle onto the syringe. “Go ahead. I can multitask and … you’ve had plenty of time to think about your answer.”

			“Didn’t need the time.” Vivian saw no reason not to be honest. “I was concerned about the number of engineering contingencies we’re dealing with over the past couple weeks. The guys put my mind at rest, for now. But we still have a whole list of issues I’ll be keeping my eye on in the run-up to launch.”

			Amy stuck the needle into Vivian’s arm and eased the plunger out. The tube began to fill with Vivian’s blood. “Friendly advice?”

			“Buy low, sell high?”

			“Vivian …”

			“Uh, sure. You’re the doctor. Go ahead.”

			Amy paused to make and hold eye contact. She’d probably been trained to do that, to engage the person she was talking to and make sure she had their complete attention. Vivian suppressed the urge to stick out her tongue.

			Amy said: “Don’t shut the rest of us out when you have discussions like that. It’s our asses on the line too, you know.”

			Vivian sighed inwardly. “It was a technical discussion. With my Skylab astronauts.”

			“Sure. But the last thing we want on this mission is some kind of us-and-them scenario, where it’s always us four scientists bullshitting about our stuff over here while you four veteran astronauts have your Serious Mission Talks over there.”

			Vivian could certainly hear that capitalization. “We all have our specialties, Amy. I’m not about to insert myself into your science conversations, for example.”

			“But, if it’s mission safety we’re talking about … plus, it’s good for bonding if we all get to piss and moan together.” Amy grinned. “Just from a mental health perspective. We’re one crew, right?”

			Vivian grinned back. She did like Amy, despite her shrink training. “One crew, totally. I hear you.”

			Amy unclipped the blood vial and stoppered it, then pulled a thin-tipped Sharpie out from behind her ear to scribble Vivian’s name and the date onto the label. “But, do you agree with me?”

			“Sure I do. Sort of.”

			“I guess that’ll have to do. Think about it, anyway.”

			“Will do.” It was past time for a subject change. “Ellis tells me you’ve padlocked all the medical supply chests and cabinets.”

			Amy’s expression tightened. “Too bloody right, I have. Every time I opened one up, all my pills and potions and critical equipment had been moved around. The mission team was making changes without telling me, and then I’d have to chase them down to find what the variance was, and then double-check everything. From now on, every goddamned change to medical supplies goes through me and I make the change.”

			“Okay,” Vivian said.

			“Nobody touches my medical supplies without me being right there staring at them. Nobody adds, no one subtracts. I spend half my time just standing there with my back to the medical cupboards with a machete in my hand to beat off the foe.”

			Vivian looked at her sideways. “Machete?”

			Amy shrugged. “Metaphorical.”

			“I mean … it wouldn’t be the first time someone’s bought an unauthorized weapon on one of my missions.”

			“Seriously, Viv, if we have a medical emergency you do not want me having to ransack my entire pharmacy cabinet or medical supplies storage looking for what I need.”

			“Right. I don’t.”

			“Which means you concur?”

			“Totally.”

			“Okay, great. Thanks.” Amy gave her a quick grin and pushed off, arrowing through the hexagonal hatch into the crew quarters without touching the sides.

			Vivian had been on board seven weeks, and in that time Amy had come to “chat” to her, what, four times? Amy and Vivian had gotten on like a house on fire straight out of the gate, whereas she was still getting to know the other three scientists. So, Amy had clearly been voted their representative for such “chats.”

			Great.

			It was already obvious that managing eight people with very different backgrounds was going to be much more difficult than managing a three-person Apollo crew, or even a six-person combined astronaut and cosmonaut crew.

			And they hadn’t even left L5 yet.

		

	
		
			CHAPTER 2

			Lunar South Pole: Terri Brock

			May 23, 1983

			“ANOTHER day, another chilly-assed crater,” said Terri Brock to Pope and Doyle.

			Doyle grinned dutifully, but didn’t respond. His attention was laser-focused on watching geologists Evans and Vasquez out of the MOLAB side window as they hammered in the pitons for the safety lines and attached themselves to those lines, prior to going over the crater rim and down into the darkness. Kevin Pope didn’t even grin. He was frowning at their guidance computer, in between glancing back and forth between his plasticky Texas Instruments calculator and a medium-resolution photograph of the region around them, taken from MOL-B in its highly eccentric lunar orbit far above.

			Brock didn’t like the look on Pope’s face, so she poked him. They were basically almost on top of each other anyway in the confined space of the MOLAB, stuffed as it was with the samples that the NASA geologists insisted on bringing in after every stop, plus all the military and tech gear they’d need in the event of a positive detection. “Problem, man?”

			“No. Except, yes. This is the wrong crater.”

			“Oh, for crying out loud. Seriously?”

			“Yeah. Look.” Pope gestured at the photo. “This curve? Is supposed to be that curve.” He pointed out of the window. “And it isn’t. The darned crater’s the wrong shape, because we’re actually parked here, by this crater.” He pointed again at the photo.

			Terri squinted. Even with her extensive lunar experience she could barely tell the difference. “You sure? The shadows are completely different in the photograph.”

			Pope sighed. “Exactly. We need to be two hundred meters west of where we are.”

			She looked out the window. “West.”

			He pointed forward towards the MOLAB’s cab, and a little to the right. “Thataway.”

			“Gah.”

			As last, Pope grinned. “You sound like Vivian when you do that.”

			Brock was already pressing buttons to get in touch with the EVA crew. “Hey, Christian, guess what? This isn’t the place. We need to be at the next-crater-but-one over, on the MOLAB’s two o’clock. That’s the place.”

			“Well, shit,” said Christian Vasquez, out on regolith in his Apollo Moon suit, his upper body turned as he looked around to the right and left. His new geologist partner, Jon Evans, just sighed and kept hammering.

			“Sooo, guys? Maybe pick up sticks and take a walk?”

			Vasquez glanced back at the MOLAB, then down at Evans. “Well, since we’re already here and in place …”

			Doyle rolled his eyes. Pope glanced at Brock. “You knew that was coming.”

			“Yeah. I did.” Brock pushed-to-talk. “Sure, sure, rockheads; take your damned samples of bolus or talus or whatever, but hurry it up, okay? We don’t have all day.”

			“Roger that, ma’am,” Vasquez said dutifully.

			“Ha,” said Pope. They did, in fact, have a very long period of lunar day still ahead of them. At this precise point, so close to the South Pole, it barely got dark at all.

			“Don’t you start.” Brock looked out at Vasquez, who was now passing out line to Evans as he backed across the crest of the rim and out of Brock’s sight. He’d likely go a good forty or fifty feet down before taking his samples and, given the cautious way they had to proceed under these conditions, they were likely looking at a good thirty-minute schedule variance before they could roll over to the right crater and start this again. Brock checked her watch. “Guess I’ll go hit the head while these bozos are—”

			Vasquez broke in, his voice suddenly tense through the loudspeaker. “Break-break. Paydirt.”

			“What?” Terri’s heart started pounding. She glanced quickly out of each window, then swung forward to check the ground radar. Meanwhile, Doyle leaped up and ran for his spacesuit at the rear of the MOLAB.

			Pope blinked owlishly and pushed-to-talk. “Well? Report!”

			“Large structure, down below us. Man-made. Looks like a hab. Wholly in shadow. No lights, no sign of activity.”

			“Holy living crap.” Terri leaned across Pope. “Get your asses out of there, pronto,” she said into the microphone, but through the window she could already see Evans and Vasquez high-tailing it back up over the crater rim and bounding across the lunar surface to the protection of the MOLAB. To Pope, she said: “And let’s get Peter on the horn.”

			“Already on it,” Pope said, as Terri hustled to the back of the truck to put on her Night Corps exosuit and grab her weapons.

			Kevin Pope shook his head and added. “Well, so much for information science.”

			Four months ago, the Lunar Geological Survey 1 mission led by Vivian Carter had come under attack near the lunar South Pole. It was still an open question whether their attackers had been Soviet or Red Chinese, and whether they’d made the long and difficult trek overland all the way from the Marius Hills to attack LGS-1, or had come a much shorter distance from a separate South Polar base. Night Corps had been tasked with trying to resolve the issue using a combination of orbital surveillance and ground level investigations. Pope and Brock were leading the ground segment, while back at Marius, their partner Jose Rodriguez was still conducting a deep forensic investigation of the cryptonaut base there.

			The Air Force backroom boffins had apparently used game theory to assess which craters the Night Corps group should eyeball in person, and in what order. Terri had only the vaguest idea what game theory was, but, as best she could tell, it involved estimating the probability of each crater bearing fruit by multiplying together a whole bunch of factors with various weights—size, illumination, inner wall gradient, rockiness of external terrain, ground distance from the attack on Vivian’s LGS-1 (not too near, not too far), and … who knew what else. Plus, it was odds-on that the hostiles would choose a site at a spot where the Earth wasn’t visible, to prevent even the chance of an Earthbound telescope picking up visual, infrared, or radio clues to its existence. Anyway, the eggheads had racked and stacked the results and then strung together those best-guesses into a route that optimized the high priority targets without too many twists and turns and go-backs, which allowed their Night Corps South Pole unit to traverse it in the minimum amount of time.

			At least, that was what they’d been told by a very self-important Air Force information scientist, but to Terri Brock this sure felt like a random walk between a bunch of very similar and very boring craters.

			That route had been their mission for the past ten days and, frankly, it was getting old. The method repeatedly and notoriously threw out the craters Brock herself might have wanted to visit. The “famous” ones like Shackleton had either been studied already or were too sheer to serve as a hiding place for a giant lunar transport like the cryptonauts had used. And the more geologically interesting shallow craters weren’t in perennial darkness, meaning an observation from on high by USAF MOL-B would already have detected any enemy activity in those.

			And ironically, despite all that USAF analysis effort, and however the hell much it had cost, it looked like they’d just located the hostile base by happy accident.

			At least, Brock hoped it would be happy.

			The structure was obvious, just from shining a powerful flashlight into the crater. It wasn’t hidden, and no one had attempted to cover or disguise it. It was in deep permanent shadow, and until today that had been more than good enough. Its flat roof was covered with regolith, and its walls were irregularly shaped, so God only knew what orbital radar would have made of it, but looking down at it from obliquely it was very obviously a human habitat. A habitat likely capable of housing twenty or even thirty people, if the cryptonauts had stuffed it to the population density of the Marius Hills habitation.

			It was actually two habs, stuck together. One part looked like a repurposed Cargo Container, and the other was an inflatable annex, now sagging and crumpled and literally out of gas. It closely resembled the hab cluster found in the Marius lava tube four months earlier, with all kinds of crap strewn around outside it, plus a bunch of gnarly looking holes in the steeper north wall of the crater where its inhabitants had been … mining?

			Neither the habs nor any items in the surrounding area showed up in the infrared. That meant it was all at ambient temperature, the same as the crater rubble around it, so it must have been deserted for a while. The site was as dead-ass cold as everything else in the shadows, which meant no one was there. There was no conceivable way of obscuring a human-livable presence against a minus-two-hundred-Celsius background temperature.

			The crater surrounding it was about four hundred feet across, and maybe fifty feet deep. The far side of the crater was a mess of chunky boulders, some of them head high. Terri knew from geology briefings that all that blocky stuff was likely the remains of the secondary hit that had created this crater they were standing in.

			Boulders. Fascinating from a lunar geology perspective. From a security viewpoint, the last things that Night Corps wanted to see inside a crater that contained a hostile base.

			It was unlikely that there was still an enemy cosmonaut—or taikonaut—hiding behind any of those chunks. But it wasn’t impossible, and it was going to complicate the task of scoping this crater out.

			Pope was describing the scene to Sandoval. “No signs of movement. No thermal signature. Which also means no active nuclear reactor. I’m thinking it’s long deserted.”

			“Don’t assume anything,” Sandoval said over the loop from USAF Mission Control in Cheyenne Mountain, the tension clear in his voice.

			“Oh, we won’t.”

			Terri grunted. Nope, they wouldn’t be taking any chances. For their exploratory EVA, the NASA geologists had been wearing their customary Apollo Moon suits, but to approach the cryptonaut base the Night Corps team would be going in in their sleek-but-sinister gray battle suits with full body armor and power-augmented boots, and bristling with weapons. Because you never knew what tricks the enemy might have up their sleeves. For all the thermal deadness of the site, there could still be hostiles around, somewhere outside the base in the sunlight, or shielded behind a ridge or boulder. Or under the soil: nobody had forgotten that the first blast in the attack on Carter’s Convoy had come from the other sort of mine, an explosive device placed just under the regolith in the path that the hostiles had known their victims would take. Bill Dobbs had been very lucky to survive that blast.

			They’d deployed out of the MOLAB at full speed, but after that the Night Corps squad moved into this anonymous crater slowly.

			First, they dispersed around the crater rim, getting eyes in there from several different vantage points, scanning the region thoroughly and taking photographs. In the process, they identified an area a few hundred yards around the crater where its inner slope was much less rocky and steep, providing a route in and out that didn’t require pitons and ropes. Judging by the footprints in the area, this looked like the route the cryptonauts themselves had most often taken to enter and exit the crater.

			After an hour of this surveillance and documentation, they gingerly began to move in.

			They walked in single file with Doyle out in front, followed by Pope and then Brock, with Krantzen fifty feet back, bringing up the rear. Preceding them all was the radio-controlled rover they called Sniffer Dog; not only would its weight trigger any anti-personnel mine that the cryptonauts happened to have left behind them, but with luck would detect one even before rolling over it. The instrument rack that extended out in front of Sniffer Dog included a metal detector and a ground-penetrating radar device, while its “nose” also monitored for suspicious volatiles in the regolith or the presence of scant gases in the space above. In addition, the mechanical beast carried three cameras, providing a dog’s-eye-view of what it was seeing ahead and on either side. Geologists Evans and Vasquez, back aboard the MOLAB, were watching the readouts from these instruments, while Doyle kept a close eye on the screen on his handset, steering the Dog with a lever on the same handset.

			Back in Cheyenne Mission Control, Peter Sandoval and his team would also be monitoring that feed, plus the feeds from the cameras mounted on each of the Night Corps helmets. Every now and then, Peter would come in with a terse question, or demand that they halt and shine their flashlights in a particular direction. Not that they were hurting for illumination anymore: Vasquez had driven the MOLAB up to the crater’s edge, to maintain radio contact and also bring the MOLAB’s powerful and steerable headlights to bear on the scene.

			On they went, slowly and deliberately. One step at a time, following forty feet behind Sniffer Dog. Krantzen was keeping a constant eye out on their left flank, Terri to their right, and the geologists in the MOLAB were guarding their six and keeping a weather eye out over the whole area, including monitoring the skies with their radar.

			Terri shivered involuntarily when they went into full shadow, even though her war suit geared up its heating automatically and effortlessly to compensate for it.

			“Really does look a lot like the Marius hab,” said Doyle.

			“Made in China,” said Pope. “Stamp ’em out with cookie-cutters.”

			“Whatever.” Brock shook her head. The two of them had given up arguing about the cryptonauts’ country of origin weeks ago. “Kinda makes me happy they had a second base, though. Makes much more sense.”

			“I’m still amazed we found the damned thing,” Pope added.

			Terri nodded. They’d come perilously close to missing it. Whereupon they’d have spent the next six weeks futilely peering into one empty crater after another, until they ran low on supplies and had to sprint north to Vaporum Base. “Yeah. Sure glad we haven’t been pounding regolith down here for the last twenty days for nothing.”

			“Guys,” Sandoval broke in. “Less unnecessary chatter.”

			“Roger,” said Brock, and they all took another step forward.

			Everything around them glinted, the glare of their many lights scattering back to them from the lunar soil.

			“Still no signs of a reactor,” said Doyle. “I don’t get that.”

			The cryptonauts would certainly have needed one, to survive inside a cold-trap of this intensity. Terri’s suit fans were whirring in overtime, though she was perfectly comfortable. “Shipped it out with them, when they left?”

			“Meaning we should have found two at Marius?” They’d only found one, deep in the lava tube.

			“It’d be heavy,” came Peter’s voice over the airwaves. “They’re not going to just sling it over their shoulders and hike out.”

			“Huh,” Terri said. “Please tell me there isn’t another base, somewhere else.”

			Pope shook his head. “I can’t imagine how much energy it must have taken to power all this, in perpetual shadow. It’s at like minus two hundred degrees.”

			“The habs in the Marius cave were also in perpetual shadow,” Krantzen said from the rear.

			“Yes,” Terri said patiently. “But that was inside a lava tube. Ambient temperature below ground in a tube holds at a constant fifty degrees Fahrenheit. It’s actually a very benign thermal environment. Here, not so much.”

			At about forty feet out from the habs, Doyle stopped, bringing Sniffer Dog to a halt too. “We’re coming up on something. Garbage pit?”

			They spent ten minutes moving around it before confirming that, yes, they’d found where the hostiles had taken out the trash.

			“Mark any debris you can clearly associate with US-Copernicus or Zvezda Bases,” said Sandoval in their ears.

			Terri looked around. “You really want us to hold up here?”

			“Recommend we continue on to the habs, get a complete picture,” Pope said.

			Sandoval considered that a moment. “Concur. The garbage can wait.”

			Terri nodded, relieved. She was sure they’d just find the same mix of Cyrillic and Chinese-character information they’d found at Marius. With luck, a follow-up forensics team could futz with that kind of deep diagnostic work at a later date.

			On they went.

			“They must have winched heavy shit in and out of here. This slope’s a lot.”

			“Did they really bring a transport down here? What’s the biggest incline it could handle?”

			“That’s a question for Rod,” said Pope. The original cryptonaut transport was still at Marius.

			“The Marius transport has a regolith weave over the top, as well as the track-redaction capability,” Doyle reminded them. “If they were real careful, they could just leave the transport at the crater rim and use a winch to help get stuff up and down.”

			“Okay,” Sandoval said. “So here’s what we need to know, first up: the probable number of occupants, likely duration of stay, time since they left. Plus, whether they left anything behind we can scavenge.”

			The on-site Night Corps team glanced wryly at one another. They all knew that, of course. Those had been the mission goals from the start. Sandoval was doing his level best to stay relevant. Wanted to be involved and, sure, was still their commanding officer, although Pope technically held the field command, and the four of them had all this well in hand.

			Though, in all fairness, Terri thought, it must suck to be grounded.

			An hour later they’d circled the habs, raking up and bagging forensic regolith samples along the way, and had relaxed just a little.

			“Going to take the weight off for a moment.” Terri leaned to her left, deployed the extensible support stick mounted into the left leg of her suit, and rested against it. “I don’t mind telling you, boss, it’s kind of spooky. It really feels like they left ten minutes ago.”

			Sandoval’s tone tightened. “Based on what? Any reason to assume they really did? That they’re still there?”

			“Negatory, nothing like that. Just that nothing ever changes on the Moon. I don’t see how we’re going to be able to tell when they packed out of here, unless they helpfully left a calendar hanging on the wall in one of the habs, or we find a teletype printout or something else with an obvious date on it.”

			“It would be really useful to know whether there were people there at the same time as the Marius occupation, or only before,” Sandoval said.

			“Roger that,” Pope said. “We’ve got this, boss, okay?”

			They sent Sniffer Dog on ahead into the hab, but the mechanical pupper had seen very little of interest. Dormitories, Marius-style. Deserted corridors. Trash everywhere. The whole place was open to space and showed no signs of recent occupation.

			“Okay,” said Pope. “Let’s get boots in there. Krantzen, you’re with me.”

			Something niggled at Terri, some weird sixth sense. “Hey, Kevin? Let me come in with you.”

			“No, you two hold position out here.”

			Okay, so it made good operational sense to not have both ranking officers inside, but still ….

			“Take your time,” Sandoval warned. “We’re in no hurry. Get footage of everything, whether it looks important or not. We’ll be doing a lot of forensics on this.”

			Pope paused. “Want me to start taking samples on this pass?”

			“No, don’t get distracted,” Sandoval said. “Big picture first. See what we’ve got, what they were up to. Count beds. Look for anything obvious the Dog can’t see from his level. Meanwhile, Brock and Doyle: can you get me the rough outside dimensions of the habs, distance from the crater rim, and so on?”

			“Sure thing.” Brock didn’t have a measuring tape, but she had a coil of rope, and knew how tall she was in the suit, and how long her boot was, so she could bootstrap that into a barnyard-math estimate.

			She monitored the guys inside with half an ear while she did her measurements. She regularly paused to eyeball the crater rim, and Doyle did too, but everything was just as empty as it had been previously. By now the sharply defined shadows had moved, almost imperceptibly, but enough for Brock to note the difference.

			She wouldn’t be sorry to get out of this place and back into the MOLAB. It still gave her the creeps down here.

			“We’re looking at twenty-four bunks,” Pope said from inside the hab. “Still with sheets and blankets on them. Food trash just left everywhere. Some clothes on the floor. A lot of clutter. Kind of dirty and dusty. Real Marie Celeste vibe.”

			“Coffee’s still hot in the cups?” Doyle said.

			“Not exactly. The whole place is still cryogenic.”

			“No calendars,” Krantzen said. “Mess everywhere, but none of it is papers.”

			“Wait, though,” Pope said. “I’m entering what might be a command and control area. Desks, not bunks. And here’s a bookshelf.”

			“Show me,” Sandoval demanded over the loop.

			“Okay, here you go.” Pope was evidently training his helmet-cam more squarely on whatever he was looking at. “Yeah, it sure looks to me like …. Whoa, damn.”

			They heard a scuffling sound, and a fraction of a second later Terri glanced up to see a blinding flash of light—a sudden flare from within the hostile hab reflected off its shiny, plasticky corridor walls.

			The ground shook beneath her feet. A plume of smoke erupted through the hab roof, and debris flew.

			As rocks pummeled her, Terri instinctively dropped forward onto one knee, turning away and raising her arms to cover her helmet. “Kevin!”

			Through her radio headset she’d caught the faintest hint of a cry of pain. Almost a whimper, over so quickly she might have imagined it.

			The bright light vanished. And into the sudden and uncanny silence came Sandoval’s urgent voice, seconds too late: “Pope, hold up! Freeze! Tripwire!”

			Terri chilled to the bone. Oh, sweet baby Jesus …. Please, God, no.

			“Shit!” Krantzen screamed through the radio, deafening Brock to the point where she instinctively raised a hand to hit her volume dial. And then, so laconically that it might have been a different person speaking, he said: “Man down.”

			From her left, Brock saw Doyle loping in from the boonies, power-assisted boots shunting him six feet above the ground with every leaping step, but she was still frozen in place. “Kevin?”

			Sandoval: “Pope! Report!”

			“Oh, he’s gone,” said Krantzen, still in that stunned monotone.

			That freed her. Brock shoved up the lever on her rifle that served as a safety, and ran full tilt into the hab, not stopping to think whether that was a smart thing to do.

			Sandoval’s voice boomed in her ear again. “What’s happening! Report!”

			“Shut the hell up, Peter,” she said, pounding through the hab. Open area to her right, presumably for supplies and suiting up. The dormitory crammed with bunks to her left. And, sure enough, that command and control center with desks and chairs dead ahead.

			Krantzen cleared his throat, perhaps trying not to gag. “Pope just bought the farm. Booby-trap. A tripwire of some sort, at waist level.”

			Brock had to shove Krantzen aside to get through the door, and as soon as she had, she wished she hadn’t.

			If you were wearing a Night Corps war suit and took enemy fire, there were only two possible outcomes. You
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