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  Part One




  “TO FIND THE SEA”




  
 





  

    

      Near-Earth Objects are comets or asteroids that have been nudged by the gravitational attraction of nearby planets into orbits that allow them to enter

      the Earth’s neighborhood.




      

        NASA JET PROPULSION LAB, NEAR-EARTH OBJECT PROGRAM FAQ


      




      What if it comes from farther away?




      

        POSTER ALMAZ, JULY 7, 2016
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  Blue planet Earth and its seven billion human beings lay 440,000 kilometers below—or, given the arbitrary terminology of orientation in space, off to one side. If the

  sheer magnitude of the distance failed to provide a mind-boggling thrill, Zack Stewart could, by looking out the window, cover his home planet with his thumb.




  That small gesture got the point across: He and his three fellow astronauts were farther away from Earth than any human beings in history.




  Farther than the Moon.




  Yet . . . they were still dealing with its politics, dragged down as completely as if trailing a 440,000-kilometer-long chain with anchor.




  It irritated him. Of course, the fact that he had now been without sleep for thirty hours meant that everything irritated him. He was forty-three, a compact, muscular man with

  considerable experience in spaceflight, including two tours aboard the International Space Station. And now he was commander of Destiny-7, responsible for four lives and a

  multibillion-dollar spacecraft on a mission unlike any ever attempted.




  He knew he should be pacing himself. But the stress of preparing for todays unprecedented maneuvers—440,000 kilometers from Earth!—had robbed him of sleep. Mission control in Houston

  had been uploading scripts for burns that would adjust Destiny’s flight path, but the computer code was too fresh from some Honeywell cubicle and kept crashing. NASA called these

  commands e-procedures. To Zack, the e stood for error.




  The process reminded him of the time he had tried to load Windows onto a laptop in Antarctica . . . with dial-up. Then as now, the only choice was to grind slowly through it.




  He pushed away from the forward right window of the Destiny spacecraft and turned toward the lower bay ten feet away, where Pogo Downey had his 20/15 eyes pressed against the lenses of

  the telescope. “See anything yet?”




  Pogo, born Patrick but rechristened in flight school, was a big, red-haired Air Force test pilot wearing a ribbed white undergarment that made him look like a Himalayan snow ape.

  “Nothing.”




  “There should be something”. Something, in this case, would be a faint point of light against a field of brighter lights . . . Brahma, a crewed spacecraft

  launched toward Keanu by the Russian-Indian-Brazilian Coalition . . . Destiny’s competitors. “We’ve got two tracking nets looking for the son of a bitch,” he said, as

  much for his own morale as for Pogo Downey’s edification. “It’s not as though they can hide.”




  “Maybe Brahma’s pulling the same stunt—your gravity whatever.”




  “Gravity gauge.” Destiny was about to make an unscheduled and unannounced burn that put the American spacecraft closer to Keanu than its Coalition challenger. “The wind

  is at your back, your opponent is in front of you. For him to attack, he’s got to tack against the wind.” Pogo still seemed unconvinced. “Didn’t you ever read Horatio

  Hornblower? Where they mention weather gauge?”




  “I’m not a big nautical fan, in case you haven’t noticed.” Pogo was fond of referring to astronauts with Navy backgrounds as pukes.




  “Okay, then . . . it’s like getting on their six.” That was a fighter pilot term for getting behind—in the six o’clock position—an opponent.




  Now Pogo smiled. “Does that mean we can take a shot at them?”




  “Don’t get any ideas,” Zack said, not wishing to broach that particular subject at this time. “Besides, they can’t pull the same stunt. Brahma’s too

  limited in propellant and they’re too nervous about guidance.” The Coalition craft relied on Indian and Russian space tracking systems that were far less capable than the NASA Deep

  Space Network available to Destiny. “Just keep looking,” he told Pogo, then floated back up to the main control panel.




  The Destiny cabin had twice the interior volume of the Apollo spacecraft, which still wasn’t much, especially with the tangle of cables and the two bulky EVA suits.




  “Gotcha!” Pogo used a touchpad to slide a cursor over the image, clicking to send the image to Zack’s screen. Only then did the pilot turn his head and smile crookedly.

  “RCS plume. Dumb bastards.” The Air Force astronaut’s contempt for the competing vessel, its crew, and its politics was well known. It had almost cost him a seat on this

  mission.




  “Everybody’s got to tweak their traj,” Zack said. He actually sympathized with Brahma commander Taj Radhakrishnan and his crew. An experienced flight control team would

  not need to fire reaction control jets—RCS—at this stage. But the Coalition had flown only three piloted missions total, and this was the first beyond low Earth orbit. Its

  control team, based in Bangalore, was naturally cautious.




  Now the fuzzy image of Brahma appeared on Zack’s screen, trajectory figures filling a window. “Houston, Destiny, through Channel B,” Zack said, touching the send

  button on his headset. Without waiting for an acknowledgment, he added, “We have Brahma in the scope.” Destiny’s 440,000-kilometer distance caused a four-second lag

  for each end of a conversation. That was going to be increasingly annoying.




  Sure enough, mission director Shane Weldon’s reply was out of sync. “Go ahead, Destiny.subcontinents” It took several seconds to give Houston the information that

  Brahma had been spotted, and for Houston to confirm that the burn was still go.




  Zack relinquished the left-hand pilot seat, then floated down to the telescope. To hell with Brahma . . . what he wanted to look at was Near-Earth Object Keanu.
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  Three years ago, a pair of amateur astronomers—one in Australia, the other in South Africa—had spotted a bright Near-Earth Object high in the southern sky . . .

  literally over the South Pole.




  The NEO was designated X2016 K1—an unknown (“X”) body sighted in the first half of July 2016—but, to the horror of professional astronomers, quickly became known by its

  more popular name, Keanu, after the actor who had played the iconic Neo in the Matrix movies.




  Within days, as Keanu’s size (more than a hundred kilometers in diameter) and trajectory (originating in the constellation Octans and heading sunward, passing close to Earth in October

  2019) became clear, imaginative elements in the space community began to talk about a crewed mission to the NEO. A spacecraft already existed: NASA’s Destiny, designed for flights

  beyond earth orbit, to the Moon and Mars—and to Near-Earth Objects.




  But with budgets tight and benefits uncertain—what would a crewed mission learn that a fleet of uncrewed probes couldn’t discover for a tenth the cost?—enthusiasm for the idea

  faded away as Keanu grew in brightness in the southern sky.




  Until the Russian-Indian-Brazilian Coalition announced that it was diverting its first planned lunar landing mission to Keanu. The first flag planted on its rocky, snowy surface would not be the

  Stars and Stripes.




  That announcement triggered a frantic amount of replanning by NASA comparable to its fabled 1968 decision to send Apollo 8 around the Moon ahead of the Soviets. “It’s going to

  be like NASCAR,” Pogo Downey liked to say. “Only this time we might actually be swapping paint.”




  In search of an edge, NASA’s great minds had cooked up several disinformation gambits. At this moment, the two other astronauts in Zack’s crew, Tea Nowinski and Yvonne Hall, were

  talking on the open loop, visual and audio of their preparations from the Venture lander being fed through the NASA Deep Space Network. Meanwhile, Zack and Pogo did their dirty work on an

  encrypted loop transmitted via military satellites.




  The last-minute gravity gauge prank had been forced on the Destiny crew when bad weather at the Cape allowed Brahma to launch a day ahead of them.




  Much as he enjoyed the challenge of spoofing the Brahmans, it killed Zack to be looking for another spacecraft instead of the hundred-kilometer-wide bulk of Keanu, now less than two thousand

  kilometers away.




  And invisible! Both Destiny and Brahma were approaching Keanu’s dark side, just as several of the early Apollo missions had sneaked up on the Moon—the crew hadn’t

  even seen the cratered surface until moments before making the burn that put them into lunar orbit.




  If the gravity gauge maneuver echoed the age of sail, so did this night-side approach . . . it was like sailing toward a rocky coast on a moonless night in fog . . . undeniably dangerous.




  And ten times as complicated. Zack was not a specialist in orbital dynamics, but he knew enough about the mind-boggling complexities of the intercept to make his head hurt.




  Destiny and Brahma were falling toward Keanu a thousand kilometers and twenty-four important hours apart. Without this added burn, Destiny would arrive a day later.




  Arrive where? Keanu was actually approaching Earth from below, almost at a right angle to the plane of the ecliptic, where most planets of the solar system orbited. Both Destiny-Venture

  and Brahma had had to expend extra fuel to climb away from Earths equator toward a point where Keanu would be in 4.5 days.




  Complicating matters further, Destiny-Venture was now slowing down after having been flung out of Earth orbit by the powerful upper stage of its Saturn VII launcher.




  And Keanu itself was speeding up as it fell toward its closest approach to Earth, passing just outside the orbit of the Moon—the brightest thing humans had ever seen in their night

  sky.




  In order to sneak past Brahma, Destiny had to essentially hit the brakes . . . to fire Venture’s engines directly into the path of flight. The burn would cause the vehicle to

  take up a lower orbit around Earth, where it would then be going much faster than Brahma.




  The cost in fuel was immense, eating up six thousand of the vehicles nine thousand kilograms of gas. Destiny-Venture would have zero margins for error in landing or eventual liftoff. But

  if it went as planned, twenty-four hours from now, Zack’s crew would be on the surface of Keanu in time to welcome the crew of Brahma as they landed.




  At which point, Zack fervently hoped, everyone’s attention would turn to exploration of this unique body and the arguments would be over its nature and not issues as pointless as who got

  there first.




  “Thirty minutes,” Pogo announced, startling Zack out of a momentary reverie—or nap. One more like that, and he would have to hit the medical kit for

  Dexedrine.




  He blinked and took another look into the scope. The fuzzy white blob that was Brahma seemed to swell, then fade in brightness. The Coalition vehicle was cylindrical, so even if rotating

  it shouldn’t be waxing and waning. “Pogo, do you see a hint of a halo around Brahma?”




  “Sorry, got a different screen up at the moment—”




  “How’s the prank coming?” Yvonne Hall emerged from the docking tunnel between Venture and Destiny in her heavy white EVA suit, minus the helmet.




  “Careful!” Zack said. “We’ve got half a dozen different mikes going.” He waggled both hands with index fingers extended. “You never know what’s going to

  get fed where.”




  Yvonne’s eyes went wide. An African American engineer who had worked with the Saturn launch team at the Cape, she was clearly not used to being corrected. It was another reminder to

  Zack that Yvonne, Patrick, and even Tea were not originally Zack’s crew.




  “Hey, sports fans.” Tea joined them, a candy bar and a bag of trail mix in hand. Blond, athletic, the all-American girl, she was one of those types found—and, Zack suspected,

  deliberately selected by NASA—in every astronaut group, the big sister who wants everyone to play nicely. “Do we need any snacks before the burn?”




  Yvonne took the trail mix and pulled herself toward Pogo’s floating EVA suit. “Any time you’re ready to don your armor, Colonel Downey . . .”




  Meanwhile Tea launched a candy bar at Zack. “Here,” she said. “Take a bite and get dressed.”




  Zack allowed Tea to literally tow him and his suit through the access tunnel. He tucked and tumbled, orienting himself properly inside Venture’s cabin, a cylinder with a control

  panel and windows at the front end, and an airlock hatch on the back. “What’s our comm situation?”




  “You’ll love this.” Tea smiled and touched a button on the panel, allowing Zack to hear NASA’s public affairs commentator. “—Due to tracking constraints at

  the Australian site, direct communications with Destiny-7 will be unavailable for the next fifteen minutes. The crew is in no danger and will accomplish the burn as

  scheduled—”




  “Those guys are good,” Zack said.




  “We’re all good, baby. And you’ll be better if you get some rest.” Tea knew he was operating without sleep.




  “So now you’re my nurse?”




  “Just noticing that you’re getting a little scope-locked.” This was a term from Houston mission control, when some engineer would work a problem to death, ignoring food, sleep,

  and common sense.




  But Tea knew better than to prolong the argument. She also had to concentrate on the tricky business of helping Zack into his EVA suit, a process that required gymnastic flexibility and brute

  strength and could rarely be accomplished in less than ten minutes. “And you’re all buttoned up.”




  “T minus fifteen,” Pogo called from the other side of the tunnel. “Are we gonna do this gauge thing or what?”




  It was only when strapped to his couch in the second row next to Yvonne, behind the two occupied by Pogo, the actual pilot, and Tea, the flight engineer, that Zack allowed

  himself to relax.




  Tea reached a hand back and took his, squeezing it. A simple gesture that triggered tears . . . partly from fatigue, partly from tension, but mostly from the memory of the strange events that

  had put him in this place, at this time. The events of two years past—




  Where was Rachel now? Was his daughter watching Destiny’s flight from mission control? What was she thinking about her father? Zack could picture the look on her face, the unique

  mixture of love and exasperation. More of the latter than the former. He could almost hear her the way she would stretch the word Daddy across three syllables.




  “Five minutes,” Pogo said.




  “How close are we?” Tea said. “I’m the navigator and I have a right to know.”




  “Fourteen hundred clicks from Keanu, give or take a few.”




  The four screens that dominated the Destiny cockpit were alive with spacecraft systems data, range and rate, timelines, numbers, images.




  They would do this burn in the dark, without talking to Houston through either the open network or the encrypted one. Mission control wasn’t worried about being overheard . . . but the

  Coalition had systems capable of detecting raw communications traffic, and even if the other side couldn’t decrypt a message, just the heavy traffic load might give the game away.




  “One minute,” Pogo said.




  The cockpit was now completely silent except for the hiss and thump of oxygen pumps.




  The figures on the panel ran to zero.




  Zack and the others heard a thump and felt themselves pressed forward into their straps, their only experience of gravity since launching from low Earth orbit.




  “Thirty seconds,” Pogo said. “Looking good.”




  Only now did Zack allow himself the luxury of looking ahead. Humans had been to the Moon eight times now, half a dozen during Apollo, two more since.




  He and his crew would be the first to land on another body entirely . . . one that hadn’t even been discovered until three years ago. It would have lower gravity, but water in the form of

  ancient snow and ice—




  “Ninety seconds. Still good.”




  And what else? From years of studying Keanu, he knew that it was pockmarked with deep craters and vents that occasionally spurted geysers of steam. Their landing target would be next to one such

  feature known as Vesuvius Vent.




  It would be the adventure of a lifetime, of several lifetimes . . . if the equipment worked.




  And if politics didn’t interfere.




  “Shutdown!” Pogo called. “Right on time, three minutes, sixteen seconds!”




  It was Zack’s job to make the call. “Houston, commander through Channel B,” Zack said. “Burn complete, on time.”




  It took five seconds to hear, “We copy that, Destiny,” from Weldon in mission control. “You are good to go. We’ll be sending you updated figures ASAP.”




  Laughing nervously, the crew began to unstrap.




  Then Tea said, “Oh my gosh, look at that.”




  Even hardened Pogo Downey gasped. Outside Destiny’s three forward windows, Keanu’s daylight side rose, its snowy, rocky surface flowing past below them. Zack thought,

  It’s like hang gliding over Iceland—




  “Zack,” Pogo said, refocused on the controls. “Houston’s giving us an update on Brahma.”




  Zack felt a surge of alarm. “Did they make a burn, too?”




  “No. Pretty pictures.”




  Zack looked at the image on the control panel.




  It showed the cylindrical Brahma—the height of a six-story building—half in shadow.




  And sporting what looked like a missile attached to one side. “What the fuck is that?” Yvonne said.




  “More to the point,” Tea said, “how come we didn’t see it before now?”




  “They might not have deployed it before leaving Earth orbit,” Zack said.




  “And God forbid we should actually be looking at them when they were close,” Pogo snapped. He was convinced that America routinely underestimated its rivals.




  As Zack tried to comprehend the startling but real possibility that he could be in a space war, he heard Weldon’s voice in his earphones. “Shane for Zack, Channel B. Did you notice

  anything funny about your burn?”




  The phrasing was highly unusual, especially for Weldon, who was the most precise communicator in space history. Funny was not a word he would normally use. Tea and Patrick exchanged

  worried glances.




  “What you do mean by funny, Houston?” Zack said, looking at Yvonne for support.




  She gestured to the displays, nodding vigorously. “It was on time, proper orientation. If we had champagne, wed pop the cork.”




  There was a moment of relative silence . . . the carrier wave hissing. Finally, Weldon said, “DSN noted an anomaly.”




  Anomaly? What the hell would the big dishes in Goldstone or Australia see that Destiny herself wouldn’t see?




  “Don’t keep us guessing, Houston.”




  “There was a major eruption on Keanu.”




  Hearing this, knowing his crew was listening, too, Zack said, “Keanu’s been venting periodically since we started watching.” He was proud of himself for not adding,

  That’s why we wanted to land here, assholes.




  “This was substantially larger. Note the time hack.”




  “What the fuck is he talking about, the time hack?” Pogo snapped, clearly rattled. Not that it took much to set him off.




  Zack looked at the figure uploaded from Houston. “Keanu started venting at 74:15.28 MET.” Feeling a bit like a doctor delivering bad news to a patient’s loved ones, he waited

  for the reaction.




  “That was our burn time,” Tea said, her eyes as wide as a six-year-old’s.




  “So some volcano on Keanu farted at the same moment, so what?” Pogo said. “The universe is full of coincidences.”




  “The same second?” Yvonne said.




  The burly Air Force pilot loomed over her. “What are you saying?”




  “Something on Keanu reacted to our burn.”




  Pogo’s face went red. “Like what? Some alien anti-aircraft system? What are you going to hit with steam?” He pushed himself as far away from Yvonne as he could get without

  actually leaving Destiny.




  Yvonne turned to Zack and Tea. “This is significant, isn’t it? I’m not crazy.”




  “You’re not crazy,” Zack said. If she was, then he was, too. He was resisting a connection between their burn and the venting on Keanu, but only in the sense that a cancer

  patient is reluctant to accept a fatal diagnosis: He had experienced a sickening chill the moment he heard the time of the event, as if his body and his unconscious mind were simply better informed

  than his intellect.




  Now his cool, rational, scientific, astronomically astute intellect had had time to do the math:




  Destiny was hours away from beating Brahma to the first landing on a Near-Earth Object.




  And they had no idea what they were going to find there.




  The prospect was as terrifying as it was exciting.




  
 





  

    Far below the solar plane, at a distance of 1.4 million kilometers—closer than the orbit of the planet Saturn—Keanu now becomes visible to even

    the most low-powered Earth-based telescopes, first as a point of light, then, at higher power, as a resolvable disk. Which is to say, a definable body.




    One year after its discovery, Keanu’s nature is still the subject of a violent debate in the astronomical community . . . Is it a comet? A planetesimal? A visitor from

    the Oort Cloud or Kuiper Belt? Most astronomers agree that Keanu originated far beyond our solar system. . . .




    

      NEOMISSION.COM, JUNE 20, 2017
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  God, it’s hot.




  It wasn’t even ten A.M. on this June morning, and already the temperature on the Space Coast was ninety and climbing. Megan Stewart’s hair—normally

  straight—was frizzed into a Bride of Frankenstein do. Under her arms, behind her knees, everywhere she could be damp, she was. Even the backs of her bare thighs had somehow stuck to the

  fabric of the car seat.




  It’s like being in a broiler. The metaphor was tired—she needed something punchier if she was going to use it for her documentary.




  She adjusted her Sennheiser webset. Five years old, the digital camera and mikes were already obsolete yet retained ease of use while still producing webcast-quality images. She looked directly

  at her twelve-year-old daughter in the backseat. “Rachel, how would you describe the weather here today?”




  The girl blinked her brown eyes, making the now-familiar adjustment back to real time from her own Slate-based reverie. “Better than Houston.”




  “Really? How?”




  “Florida’s just as hot as Texas, but it doesn’t smell as bad.” Rachel’s whole lifetime had been blogged by Megan for one site or another, from New Baby to

  Terrible2s to TweenLife and now for Megan’s half-hour documentary for GoogleSpace. She had grown skilled at uttering answers that were just good enough.




  Behind the wheel, Harley Drake laughed. “Why don’t you just call it ‘The Sixth Circle of Hell’?”




  “I presume that’s the one with fire.”




  “Yes, as opposed to blood or mud or being pummeled with heavy objects.” He smiled. “It’s for heretics.”




  “For a guy who calls himself a space cowboy, that’s a lot of literary reference.” Megan made sure to apply an exaggerated version of the Houston accent she had been absorbing

  over the past nine years. It was also a joke: Drake was an astronaut, but he had a master’s in literature to go with four engineering and science degrees. Unlike Megan, he had likely read

  Dante’s Inferno. Probably in the original Latin.




  “‘I am large, I contain multitudes.’”




  “Which is a quote from Whitman. Thank you, astronaut Drake. God, this is uncomfortable.” Megan killed the feed and removed the webset so she could swipe a tissue across her face.




  Rachel said, “Why are all these people here so early? The launch isn’t until next week.”




  Megan looked out the passenger side window of the Tesla. The southbound traffic on Highway 95 from the house in Nova Villas through the grimmer stretches of Titusville toward the 407

  interchange—never easy—was truly terrible today, thanks to the addition of several thousand cars, pickups, and RVs heading the same direction, or parked on the shoulders.




  “They want a good view,” Harley said. “And a launch is an excuse for a party. It beats tailgating at a football game.”




  “Well, the view from here isn’t actually very good, is it?” Rachel said. She disliked Harley so thoroughly she took every opportunity to contradict him.




  It was certainly true that on this June morning, the view toward the twin gantries that hid the giant, three-barreled Saturn VII rockets was hazy and indistinct. Still, it made a

  serviceable backdrop for Megan’s doc—which still lacked a title. My Husband’s Going to the Moon sounded dated, like a filmstrip from the Apollo days. Another challenge.




  Megan glanced back at Rachel. She was a small girl, favoring her father, bright, a bit too verbal at times, usually friendly and easy to get along with, though not this trip. Megan was relieved

  to see that she had momentarily transported herself back to her communal e-space with her Slate. “Ah, the teenage years . . .” she murmured, just loud enough for Harley’s

  ears.




  Or so she thought. Rachel’s eyes opened and she uttered, “Oooo, the teenage years,” in a perfect, contemptuous imitation of Megan.




  Ordinarily that sort of challenge would have triggered a corrective response from Megan, but today she let it pass. Rachel’s snippiness and her dislike of Harley was caused by fear that

  her father, Megan’s husband, Zachary Stewart, would be killed on Destiny-5, the first crewed flight to the Moon of the twenty-first century.




  Five years ago, when Zack first rode a Russian Soyuz into earth orbit, Rachel had been too young to truly appreciate the dangers. But no longer. Even if being a teenager in the close-knit

  astronaut community in Houston didn’t provide reminders—such as the grown-up neighbor whose father had been killed in the Challenger accident—this trip surely had. They

  were presently driving on a stretch of State Road 405 known as Columbia Boulevard, named for another fatal NASA tragedy. And had Rachel noticed the turnoff to Roger Chaffee Street? He had been one

  of the Apollo astronauts who died in a fire in 1967—




  Just to their right, as they crawled past the airport and slowly approached the causeway across the Banana River, sat the Astronaut Hall of Fame and its space mirror monument—a thin black

  slab with names of all the astronauts who had died on missions or in training. At last count there were thirty.




  Megan had briefly considered a stand-up in front of the mirror, with the twin launchpads in the distance, but not this trip. Not with a terrified Rachel.




  Besides, she had her own night sweats and tremors to deal with. She would dream that Zack was falling ten miles to smash on the smooth face of the Atlantic. Or stumbling on some rocky outcrop at

  Shackleton Crater, his oxygen and life seeping through a tear in his suit. Or incinerating on reentry (the interior of the Destiny suddenly going yellow, then red, then disintegrating in

  agony). Or any of the seemingly endless ways you could be killed in spaceflight.




  The true horror would be confronting those last moments and wondering, Is that it? Is that my life? It went so fast! What did I do?




  “You’re getting that look again,” Harley said.




  “What look is that?”




  “You suddenly go silent. Your eyes go wide.” He nodded toward her hands. “And you start digging your nails into your palms.”




  “I’m allowed to show a little stress.”




  “Agreed. My job is to distract you when you do.”




  “Even though it doesn’t change the situation.”




  “It only makes it less terrifying. And keeps you from giving your competitors some YouTube moments.”




  Megan’s mouth formed the words Screw you. She liked Harley better than most of Zack’s often insufferable, smug astronaut colleagues. But not today, not this week. Harley was

  serving as the Crew Assist and Casualty Officer—the astronaut designated by Zack and Megan to help with mundane matters like travel and housing during the week leading to the Destiny

  launch. It was a rule in NASA: Every crew member selected a CACO.




  And so far, Harley had been a great travel agent, finding Megan and Rachel a family friend’s condo in Titusville.




  But should something go terribly wrong, Harley would also handle the funeral arrangements and insurance questions. He would be the one holding Megan’s hand at . . . well, it wouldn’t

  be Arlington. Zack was a civilian.




  It would be at a graveside in northern Michigan, in Zack’s hometown of Marquette. Megan had managed to wrench that much if-things-go-wrong information from Zack in the past week.




  So, now, every time she looked at Harley, she saw herself in black, with smudged face, weak knees. Too bad she wasn’t profiling Harley, because she had a title for him: He was her

  Escort to Widowhood.




  “Do you believe in God, Harley?”




  “Is that a comment on my driving?”




  They had crossed the Indian River Lagoon and reached the Orsino gate to KSC proper, where the traffic had eased a bit. Of course, getting through the main gate didn’t mean the trip was

  over; the Kennedy Space Center spread over hundreds of square miles of coastal Florida swamp, with the Indian River to the west and the Atlantic to its east. Harley Drake clearly wanted to cover

  the route in ten minutes.




  “Well, you could slow down a bit,” she said. “But the question remains.” Megan was used to asking pushy questions. She was spending time with Harley; might as well get to

  know more about him. He was younger than Zack, though he’d been an astronaut longer and came from a military background. He’d been an Air Force test pilot, so presumably he was

  conservative, possibly Evangelical, though Megan had never seen evidence of it.




  “Meg, I most certainly do not believe there is a white-bearded guy who tells angels what to do, but I’m a superstitious flyboy, and I can tell you from way back in my flight school

  days—there are guys who just bear the, what the heck is it? The mark of Cain? A black cloud over them. You just know that somewhere, somehow, the universe is going to get them. It won’t

  be their fault, it’s just . . . well, God’s will. Whoever God is.




  “Zack, by the way, is not that guy. The way good old Harley Drake reads the universe, your husband is destined to walk on another planet, then come home to give you a big wet kiss. How

  about that?”




  He had such a goofy smile on his face beneath aviator sunglasses that Megan couldn’t help laughing. “Consider me reassured.”




  But still she wondered. Based on what she’d learned from other astronaut spouses—female and male—Zack was high on the scale of personal openness. Not that the astronaut scale

  permitted him to be what a normal human would consider emotionally open.




  She remembered how painful it had been to get basic burial information out of him—forget theological revelations! Questions about God and an afterlife had never been part of their marriage

  to begin with . . . pro forma attendance at a church, fine, both agreed on that. Both had been lapsed Catholics, so returning to Mass was easy—and good for Rachel. “At least

  she’ll know what she’s rejecting,” Zack liked to say.




  But get her husband to tell her what he expected to experience after death? Nothing doing.




  Not that she had ideas or confidence, either.




  Rachel emerged from sleep, or distraction. “God,” she said, “how much longer before we get there?”




  Harley slowed as traffic stacked up around them. “Here comes the last checkpoint. IDs, everybody!”




  “I can’t find mine,” Rachel said. Then Megan handed the badge to her, trying not to smile. One point to Mom. She’d pay for it—




  And here it came: Rachel sat up and announced, “I have to pee.” Megan wanted to laugh; it was impossible to actually win against a girl who kept changing the game.




  “You can go when we get to the press site.”




  “I can’t wait.”




  “Do you see where we are?” At the moment they were in a line of cars and buses crowding the final gate into the compound where the gigantic white block of the Vehicle Assembly

  Building loomed over the launch control center.




  “The whole left lane is open!” Rachel said. Sure enough, even Megan could see that the incoming lane was open and appeared to be barricaded at the gate ahead.




  “Good point,” Harley said. With his famous smiley wave, he backed up the car slightly, then eased into the left lane.




  “Hurry,” Rachel said, visibly squirming in the seat.




  “For God’s sake,” Megan snapped, unable to help herself. “Are you five years old?”




  “You treat me like I am.”




  “Only when you act this way.”




  “Which is never—”




  “—Let’s just stop at the guard shack,” Harley said, turning to his left just long enough to miss seeing an official NASA pickup truck approaching at a right angle.




  But the truck’s grill and cab filled Megan’s view for a fraction of a second before all sensation ended in a thunderclap of metal, light, violence, death.




  
 





  

    CAPE CANAVERAL—The four astronauts in the crew of Destiny-5, the first scheduled piloted lunar landing mission of the 21st century, will hold

    their final prelaunch press conference at 10:30 A.M. EDT on Tuesday, June 6, 2017.




    U.S. reporters may ask questions in person from NASA’s Kennedy Space Center.




    Non-U.S. reporters are not being accredited at this event.
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  Most of the time, Zack Stewart thought being an astronaut was the best job in the world.




  For one thing, he was living a childhood dream. Growing up just outside Marquette on the Upper Peninsula, he had often watched the shimmering northern lights and wanted to touch them,

  or—if that proved to be impossible—fly beyond them. And in years when the deep snow still fell and temperatures still plummeted below zero in January, he had bundled up in boots and a

  snowmobile suit and pretended to be an astronaut taking the first steps on a distant planet. It was such a pleasant, compelling fantasy that, well into adulthood, he still felt a thrill whenever he

  heard the crunch of boots on snow.




  Zack had studied planetary astronomy and done research at Berkeley with Geoff Marcy’s team, searching for extrasolar planets, refining the existing models of what habitable worlds must be

  like. From there it was a natural step to NASA—he’d put in his application the moment he learned the agency was planning a return to the Moon. It had taken him a decade and two

  rejections to reach the astronaut office—“I just plain wore them down,” he would say, half-believing it.




  He enjoyed the shameless ego boost of answering a casual question—“And what is it you do, Dr. Stewart?”—with, “Oh, I’m an astronaut.”




  And he had experienced the wonder and stress of Earth orbital flight, twice spending several months aboard the International Space Station, the first voyage beginning with the launch of

  Soyuz from Russia, the second in a Destiny much like the one on Pad 39-A right now. There had been lowlights to the missions, of course. During Zack’s first stay, he had been

  forced to have a crew member removed. But the bad memories were lost in the euphoric glow of his first spacewalk, when, during one night-side pass, he had floated at the end of his tether with no

  communications and no tasks. It was like being in a sensory deprivation tank—but with ten times the danger and intensity.




  And far more spiritual than any church service.




  The unique visions and sensations to one side, Zack also found pleasure in the day-to-day aspects of the job, even when it meant driving into the Johnson Space Center early every morning to sit

  through endless meetings or simulations. So what? He was training for a flight to the Moon!




  There were, of course, some drawbacks to being an astronaut. Having to stay in shape, for example. Zack had been a pretty fair athlete as a kid, winning letters in track and cross-country. But

  running had lost its appeal for him in college. Nevertheless, when he applied to NASA, he took it up again, dragging himself two or three miles three times a week, and learned to appreciate the

  endorphin high, and the pounds that melted from his waistline. But he never liked it.




  Then there were the hours and travel, which were tough on his marriage to Megan and his relationship with Rachel. If it wasn’t weeks in Arizona, simulating lunar EVAs, it was more time in

  Nevada working with the rover and various trips to the Cape. Even ordinary work days at the Johnson Space Center started early and ran late.




  Another burden was dealing with the e-mails, the phone calls, the autograph hounds, the casual encounters Zack faced whenever he did something as mundane as go to a McDonald’s

  drive-through or rent a car.




  And the press conferences.




  “Are we ready?” Scott Shawler, a chubby young man who happened to be Kennedy Space Centers public affairs officer for Destiny-5, had finished rearranging microphones and

  running tests on the huge video screen behind the rostrum.




  “Will it matter if we say no?” Zack smiled as his crewmates laughed. Shawler was too nervous for humor, however. Zack had to give him a reassuring nod of his head.




  Shawler’s hands shook, but his voice was strong as he said, “Okay, good morning, everyone! Welcome to the NASA Kennedy Space Center and the L-minus-six event—”




  In spite of the preparations, the first words from the PAO disappeared in a squeal of feedback. The reporters in casual polo shirts plastered to their skin by heat and humidity literally

  flinched. “Christ,” Tea Nowinski snapped, not bothering to hide her annoyance, an unusual outburst for the leggy, beautiful astronaut. “Can’t you guys handle basic

  comm?”




  “Sorry!” Shawler blushed and reflexively put his hand over the microphone. “Let’s try this again . . .” While Shawler and another member of his team rebalanced the

  audio, Zack looked at the man seated between him and Shawler, an African American man in his late fifties, who was dressed in a dark suit, white shirt, and tie—all too hot and heavy for the

  circumstances. Gabe Jones overcompensating again. He was the most nakedly emotional official Zack had ever met . . . capable of tearing up at the most basic expression of tragedy, or, his

  specialty, the wonders of space exploration. So he armored himself with formal clothing.




  Shawler was finally ready. “I’d like to introduce Dr. Gabriel Jones, director of the Johnson Space Center . . . chief astronaut Shane Weldon, and astronauts Zack Stewart, Tea

  Nowinski, Mark Koskinen and Geoff Lyle. Ladies and gentlemen, the crew of Destiny-5, the first piloted lunar landing mission of the twenty-first century!”




  There was a surprising amount of applause. It swelled to an actual roar and went on so long that Weldon, sitting to Zack’s left, tilted his smooth round head and said, “Maybe

  y’all should quit while you’re ahead.” Zack had always been bemused by Weldon, who was three years younger but had the manner of a man a decade his senior.




  “Ah, as all of you can see,” Shawler continued, stammering, “the Saturn VII carrying the Venture lunar surface activity module is scheduled for launch next Monday

  afternoon at twelve forty-two P.M. Eastern Daylight Time. Once it has completed one orbit, Destiny-5 will follow with the second launch. Weather is expected to be

  good . . .”




  As Shawler droned through his boilerplate text, Zack glanced at the three astronauts to his right, all of them wearing the same sky-blue polo-style shirts with the Destiny-5 logo. The

  three of them had so much in common—hell, they were all within four years of each other in age—and had spent thousands of hours working as team since their assignment in December 2015.

  For a moment, however, they looked to Zack like strangers.




  He turned to the people facing him . . . the usual mix of veteran reporters and ambitious bloggers, NASA and Cape officials, and, in the back row, family and friends.




  But not Megan and Rachel!




  Zack’s slow boil was interrupted by the first questioner. “For Commander Stewart—why is Destiny important? Why bother going back to the Moon?”




  The groans from the regular beat reporters gave Zack time to turn to Shawler.




  “Scott, can you bring up the Goddard website?” Shawler was happy to show that he was, indeed, competent, clicking away at his laptop to change the image on the large screen behind

  the podium.




  A white blob appeared on a black background.




  “This is Keanu, our newest Near-Earth Object,” Zack said. “If you look at the site, you’ll see that Keanu is almost a billion and a half kilometers out from the Sun, and

  heading in fast. Earth will be in its sights twenty-seven months from now.




  “Our best calculations show that Keanu will not hit Earth, which is good, because it’s around a hundred kilometers in diameter and the devastation its impact would cause would

  kill everything larger than a bacterium.”




  He turned to Jones, who was, as expected, blinking back tears of wonder at the thought of such horror and tragedy. “We’re going to dodge the Keanu bullet, but one of these days we

  will spot an object we can’t dodge. And when that happens, we need to be prepared two ways:




  “First, we need to know how to operate around and on NEOs, in case we can do something to change their trajectory. Second, and slightly more important, the human race needs to have a

  permanent presence on another world, a pocket of humanity that can go on. If a NEO like Keanu hits Earth someday, seven-point-something billion people are gone! Wouldn’t we be happier knowing

  that the human race won’t vanish from the universe like the dinosaurs?”




  The press conference had settled into the expected questions about Ventures pressurized rover and the likelihood of discovering ice at Shackleton Crater when an Indian man of about forty

  stood up and asked, “What do you say to your Indian and Russian friends who fear a possible American claim to Shackleton as the first step toward interplanetary manifest

  destiny?”




  It was Taj! Taj Radhakrishnan, an Indian “vyomanaut” (the Indian space program insisted on its indigenous terminology) who had been part of Zack’s space station team. Zack had

  sent pro forma invites to all three of the internationals, but given the rising tensions between the United States and the new coalition of Russia and India, he hadn’t expected any to

  actually show up, least of all Taj.




  And now here he was—with his fourteen-year-old son, Pav, sitting next to him, obviously unhappy—asking the question half the world wanted asked. Zack’s answer: “The

  plaque on Venture says, ‘We come in peace for all mankind.’”




  “So it does. But what happens when our Brahma lands at Shackleton?”




  “If we happen to be home, we’ll bring over a cup of sugar.”




  Taj smiled and made a perfect bow. “As long as you don’t make us pass through an immigration check. I just had the experience at Orlando. It was humiliating in the

  extreme.”




  There were scattered boos from the press and onlookers—those who didn’t recognize Taj. Shawler stepped forward. “If that concludes the, uh, questions, I want to have a few

  words from Gabriel Jones—”




  The JSC chief started into one of his standard sound bites as a member of the KSC security team vaulted onto the stage and began talking to Scott Shawler.




  “What now?” Tea asked, close to whispering.




  Zack saw the look on Scott Shawler’s face as the security guard delivered a message. So did Mark Koskinen. “Somebody’s getting bad news.”




  Then Zack saw Shawler looking directly at him.




  
 





  

    My father is landing on a godforsaken planetoidal thing. I’m stuck in mission control. BORED!




    

      RACHEL STEWART ON HER SLATE
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  “Houston, we’re at fifteen thousand . . . coming up on powered-descent initiation in five.”




  Zack waited for Shane Weldon’s reply as he stood—tethered, since Venture was still in microgravity—at the forward control panel next to Pogo. He was still in his helmet,

  wearing gloves, feeling like a child bundled up for a day in deep snow.




  Houston and Weldon seemed more remote than ever, their signal hissing and breaking up. “Copy that, Venture . . . still go for . . . descent at 78:15:13 MET.” Mission elapsed

  time . . . had it really been seventy-eight hours since the Saturn VII lit up, rattling Zack and his crew into Earth orbit?




  Tea and Yvonne were strapped in directly behind, but effectively invisible and, for the moment, silent.




  The last word from mission control on that subject had been, “We’ve got the Home Team on it,” the Home Team being a panel of Keanu specialists led by Harley Drake, who was no

  doubt phoning and e-mailing all over the world, contacting a broad spectrum of experts on NEOs and venting.




  And what was Rachel thinking? What had she heard? Zack had not spoken to his daughter since launch. They had exchanged text messages—her preferred means of communication—during the

  first sixty hours. Nothing since then. She had sent them; he could see a queue in his personal message file. But he had had no time to compose even a two-word reply.




  Well, he would send her the first message from the surface of Keanu.




  Which was now closer than ever. They were under fifteen thousand meters altitude, roughly the same as an airliner crossing the United States. Three minutes until the twin RL-10 engines on

  Venture lit up, slowing the vehicle enough to drop out of orbit and head for touchdown—




  “Houston, from Venture. Any word on our Coalition neighbors?”




  “Venture,” Weldon said, after more than the usual lag, “Brahma is in a lower, more circular orbit . . . plane diverges from yours . . . twenty degrees. Data

  coming to you.”




  The gravity gauge burn had put the combined Destiny-Venture vehicle in a wide, looping orbit around the NEO. Within twenty minutes, on Houston’s orders (encouraged no doubt by

  Tea’s report), Zack was injected with a sedative, zipped into a sleeping bag, and stashed in the Venture airlock. While he dozed, Patrick, Yvonne, and Tea completed the tedious work of

  configuring Destiny for a week—or a month—of uncrewed autonomous flight while transferring gear, food, water, and other supplies into the lander.




  Zack had been awakened for the separation maneuver, which Tea and Yvonne handled, half an hour ahead of the terminal burn. Destiny had been left behind, and now the four-legged collection

  of tanks that was Venture flew on its own.




  Meanwhile, the crew of Brahma completed its burn, winding up in a relatively circular orbit that had the advantage of allowing them more frequent landing opportunities.

  Destiny’s crew, in going for broke with the gravity gauge and jumping to a far more eccentric orbit, would have the first chance to touch down . . . but if unable to start descent this

  go-around, would have to wait another day.




  While Brahma would swoop in ahead of them. And it would be Zack’s old space station comrade, the excitable-yet-capable Taj, who would take the first steps on Keanu.




  “Three minutes,” Zack said. “Kids, you okay in the backseat?”




  “Yes.” “Fine.” Both voices were so clipped and tense that Zack could not tell them apart.




  “Okay, there’s the Brahma data,” Pogo said, pointing a thick gloved finger at the display. It showed an image of the big ball that was Keanu and two rotating planes

  representing the orbits of the two spacecraft, along with columns of constantly changing figures.




  “Houston on Channel B,” Zack said, clicking to the encrypted link. “Did you or the Home Team happen to note one of those venting episodes when Brahma did its

  burn?”




  “Now there’s a good question,” Pogo said.




  The lag stretched beyond the normal six seconds. Finally a new voice came on the line. “Zack, Harley The answer is no . . . and yes—”




  “Fucking A!” Yvonne blurted, clearly annoyed. Zack wanted to smile. Pogo Downey had the classic military mind—get’er done, give me an answer. Yvonne, an engineer by

  training, had even less appetite for nuance.




  But even Tea Nowinski, usually the mediator, the finder of middle ground in any group, joined the chorus. “What’s that supposed to mean?”




  “Okay, everyone!” Zack used the command voice. “Hey, Harley . . . interesting news.” He wondered if the sarcasm traveled across the 440,000-kilometer distance.

  “Care to elaborate?”




  “We can tell you this much, my man. There has been a second eruption on Keanu, but it took place approximately half an hour after Brahma’s burn. There was no apparent

  commonality. In fact, there has been a third event since then.”




  Zack found that news fascinating—and soothing. “So it’s possible the first venting was a coincidence? That we’re just looking at some kind of volcanism.” Keanu had

  been venting ever since it was first observed—indeed, Venture and Brahma were both targeted to the same spot on Keanu’s surface, a circular crater nicknamed Vesuvius that

  had been the source of several plumes of steam over the past two years.




  Harley confirmed Zack’s thinking. “So far that’s the most logical theory”




  “Yeah, well,” Yvonne said, “the other theories are freaky . . .”




  “Good to know,” Zack radioed. “We’ll keep our eyes open.” He set aside the question of what—if anything—was strange about Keanu to wonder instead what

  Brahma would do when it arrived. What was that missile-like thing it carried? It didn’t appear in the Brahma schematics available on the Web.




  “Venture, we show one minute to PDI,” Weldon said from Houston. “Everything’s looking good from here.”




  “Is it okay if I say that I can’t fucking believe we’re still going to land?” Tea said.




  In spite of the apparent anger, the whole exchange was pro forma, its very familiarity allowing the crew to feel as though they were back in their Houston simulator and not attempting the first

  piloted landing on a Near-Earth Object.




  It was ten times the challenge faced by Armstrong and Aldrin on the first lunar landing—yes, Venture had far better guidance systems, but the Apollo crew had been aiming for a world

  that had always been in the human mind . . . had been studied for centuries, and in the years prior to their launch, been probed a dozen times.




  Keanu had been unknown until three years ago. It had since been the subject of exactly two distant flyby space probes. (There wasn’t a government or corporation on Earth capable of

  conceiving, funding, building, and launching a probe to Keanu in less than five years, by which time the NEO would be long past its closest encounter and heading back into the interstellar darkness

  from which it came.)




  Zack Stewart’s Destiny-7 and Venture crew would indeed make the first human contact with this world.




  “Thirty seconds,” Pogo said.




  It didn’t seem to take that long for the numbers to reach zero. With a rumble that Zack found startling—he had never experienced a burn from the Venture cabin—the twin

  RL-10s ignited, ramping up from twenty percent of thrust to a full one hundred.




  Zack was technically the commander of the Destiny-7 mission, something he found especially absurd at the moment. Hot pilot Pogo Downey was flying this landing.




  Of course, Pogo wasn’t actually flying it yet. True, hundreds of hours of simulations had prepared him to manually steer Venture to a flat spot on the surface of the Moon . . . and

  several dozen hasty, postdecision sims had concentrated on the challenges of accomplishing the same thing in Keanu’s lesser gravity.




  But Venture’s incredibly sophisticated and rugged guidance system was really making the decisions, its radar pinging the surface of Keanu, recording range and rate of descent, then

  making the delicate adjustments in the tilt of the engines, whose combined axis of thrust—tweaked by the smaller reaction control jets spaced around Venture’s

  exterior—determined where the vehicle was going.




  Two booms rattled the cabin. “RCS,” Zack said quickly. He could actually hear the startled gasps of Tea and Yvonne on the communications loops.




  He grinned to himself. He hadn’t been selected as commander for his ability with a joystick. As much as he joked about Tea’s “big sister” mentality, he had an even more

  acute case of wanting everyone to be happy. This personality trait had guided his professional life—he couldn’t count the number of people with whom he’d nursed violent

  disagreements who took his low-key assents and gentle arguments as signs of genuine friendship. If he had to work late hours, fine. If an apology was called for, he would make it. If being charming

  was what a situation required, he could be very charming.




  And, if the greater good could be served by a display of temper, he could boil over with the best of them.




  After his second space station tour, one of the NASA doctors had told Zack he rated highest among every astronaut studied in one key interpersonal factor: not technical skills (though his were

  superior) or even emotional control (though he obviously stayed on an even keel).




  He simply played well with others. Shared his toys. Helped pick up. Did more than his portion of dirty jobs.




  Making the first landing on Keanu was, in many ways, a dirty job. Training time was short, danger was great, the crew had been shuffled at the last minute. And there was a good chance of

  conflict with the Brahma crew.




  NASA wanted the people of Earth to be happy. And who better to keep them that way than Zachary Stewart? Not only was he an experienced space flier who had spent two years training on

  Destiny-Venture, he happened to be the astronaut office specialist in all matters Keanu. Best of all, he actually knew—and liked!—the rival Brahma commander.




  “Coming up on pitchover,” Pogo said, the first words he’d uttered since the start of powered descent.




  Although there was no sense of motion—nothing like the banking of an aircraft—the view out the forward window changed, black sky giving way to Keanu’s gray-and-white

  horizon.




  It was as if Venture had clambered to its feet—which, in technical terms, it had. Within moments they were heads up, plus Z in NASA terms.




  “What’s that?” Pogo said.




  Since burning into orbit around Keanu, Destiny-Venture had made two low passes, but both on the night side, where visibility was almost non-existent. Now, for the landing, Venture

  was heading toward the sunlit side, like a transatlantic airliner flying toward the European dawn.




  Only this dawn showed a giant geyser flaring thousands of feet into the black sky. Unaffected by winds—Keanu had no atmosphere—it looked like a perfect tornado funnel out of

  Zack’s childhood nightmares.




  He had to force himself to say, “Houston, are you seeing what we’re seeing?”




  Houston was receiving the same image, of course, from Venture’s cameras, but controllers wouldn’t experience the same awe and majesty . . . or barely contained terror.




  “I hope that’s not from Vesuvius,” Zack said, and immediately saw the answer to his own question, as the plume slid off to the left—clearly from another vent, which

  Weldon calmly confirmed.




  As Buzz Aldrin had, while Neil Armstrong flew the first lunar landing, Zack concentrated on his job as commentator. “Okay, Pogo, there’s three hundred, down at twenty.” Three

  hundred meters altitude, down at twenty meters per second, both figures diminishing at different rates. “The field below looks smooth.” They could see their landing zone from the

  forward windows, whose lower halves were angled inward. But glare from Keanu’s snow and ice washed out the view—better data was coming from a radar image in the head-up display, which

  showed scattered boulders, though so far none big enough to topple Venture.




  “Copy that,” Pogo said, in a voice that was basically a grunt. Zack had once flown in a NASA T-38 jet that Pogo had to land in bad weather. All during the approach, the pilot had

  fallen essentially silent, his eyes locked on displays, hand on the stick.




  Scope-locked.




  Venture’s landing on Keanu was different from that dark, threatening approach to Cape Canaveral in a T-38—the computer was still flying the vehicle, something pilots never

  liked.




  “Two hundred, down at fifteen. Horizon looks close.” Now, at a height of less than two hundred meters, the NEO still looked round! For a moment, Zack had the feeling

  Venture was edging sideways up to a giant white ball. He literally had to shake his head.




  His twitching must have been visible even in the thick EVA suit. He felt a reassuring pat on his shoulder. Tea. There was no way to acknowledge it—which she must have known.




  “Coming up on one hundred, down at ten,” Zack said. “Electing manual”




  According to the flight plan, manual landing was the backup mode, but Zack and Pogo had privately decided that human eyeballs and reflexes were better suited to the delicate task of

  accomplishing a safe landing than a computer. Zack’s words gave Pogo the go-ahead to click the “pickle switch,” making his hand controller come alive, while also telling Houston

  that this was a decision, not a systems failure.




  “Venture, go for manual.” Zack knew that Shane Weldon would agree with the decision. Besides, if they were wrong, they were dead.




  “Hovering,” Pogo said, just as Zack was about to note that Venture was at forty meters with zero rate of descent. Instead he said, “Will you look at that!”




  Twice as far across as a football field, Vesuvius Vent lay in front of them, a big black hole in the ground, its bottom lost in shadows.




  “Do I turn on the windshield wipers?” Pogo said, stunning Zack—and no doubt millions of people listening, for years to come—with his coolness.




  “Just set her down,” Zack said, entirely unnecessarily. “Fuel at eleven percent.” They’d burned almost ninety percent of Ventures liquid hydrogen and oxygen,

  but had enough for a safe landing. (Fuel for takeoff was in separate tanks and fed a separate ascent engine.)




  Gently, the snowy field rose to greet them. Zack could see individual rocks now—again, none tall enough to be worrisome.




  “Ten meters.” He wasn’t bothering with rate of descent now. “Making some steam!” The invisible but hot four-lobed plume of Venture’s engines was

  vaporizing Keanu surface snow. Wisps of vapor rose, reminding Zack of Lake Superior on a winter day.




  “Shutdown,” Patrick announced, as the RL-10s quit abruptly, and the shuddering and vibration inside Venture ceased.




  “Contact!” The traditional blue indicator lit—




  —Then went dark. “Shit!” Patrick said.




  Zack could feel it in his stomach, the roller-coaster sensation. “We’re bouncing!”




  Suddenly they were shaken by three quick booms—Pogo manually firing the small reaction control rockets spaced around the Venture cabin. “Keep her upright!” Zack

  shouted.




  “Coming down again—”




  Zack watched Venture’s squat, four-legged shadow rushing to meet them. There went the contact light—




  “Goddammit!” They bounced again.




  “It’s lower this time,” Zack said, almost convinced himself.




  Sure enough, this time Venture settled and slid.




  And stopped, safely upright on the surface of Keanu, fifty meters from the well-defined edge of Vesuvius Vent.




  “Houston, Vesuvius Base here—Venture is on the surface and, ah, tied down.”




  He patted Pogo on the forearm. He could see his pilot grinning, making a quick sign of the cross. Only now did Tea and Yvonne speak, letting out whoops of relief.




  Then Weldon finally responded. “Venture, Houston. As they said the first time, you’ve got a bunch of people about to turn blue here. Next time, drop the anchor.”




  Zack pointed to Pogo, who said, “Copy that, Houston. Tell ops I want credit for three landings.”




  For the next few minutes, they ran through the postlanding checklist, making sure not only the two main engines but the RCSs were shut down, that Venture was level and not settling into a

  pool of water now turning back to ice. “I think we’ve got rock under the pads,” Yvonne said. “That’s a good thing.”




  They also removed helmets and gloves, though two of them would be donning them again for the first steps on Keanu.




  Zack stepped away from forward position and slipped past Tea and Yvonne. The Venture cabin was cramped—it would be very close quarters for the weeklong mission—but designed to

  be divided in two.




  He pulled the privacy curtain, creating a vague “room.” With his gloves off, he reached for the keyboard to tap out a private message to Rachel: MADE IT—INFLIGHT MOVIE TERRIBLE

  BUT HAD A WINDOW SEAT XOXO DAD.




  He hit send. Then the tension of the past several hours, the past four sleepless days, the past two years, slammed him like a sudden squall. He buried his chin in his chest and shook with sorrow

  over the miracle of what he’d just lived through . . . the looming challenges ahead of him . . . and the fact that his wife would never know any of it.




  Worst of all, that it was her accident that gave him this opportunity. She had to die so he could risk death.




  Megan . . . we made it.




  When he thought back two years, he still found himself angry—at God, at the universe, at whoever or whatever was in charge. He was crying from sorrow, but also from fury.




  “Zack, how are you doing?” It was Tea, having slipped behind the curtain, speaking so quietly that Patrick and Yvonne couldn’t hear.




  The typical male response would be to shrug off the question with a noncommittal answer. But he and Tea knew each other too well. “Been better.”
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