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PROLOGUE

Only minutes earlier, they had been something else—something big enough to be held in the hearts of millions—and soon they would be that big again, but now they were just three men in a bucket floating on the ocean, still far from home. Neil Armstrong, Buzz Aldrin, and Michael Collins had gone to the moon and back in the capsule nicknamed Columbia before splashing down 812 nautical miles southwest of Hawaii. Their miracle trip had taken them a little over eight days. It would be another three weeks before they’d complete the journey from the South Pacific into the arms of their wives.

In July 1969, the world changed, or at least its envelope did, pushed more than a quarter of a million miles across a vacuum. Even on a planet pockmarked by conflict, there was a new hope to latch on to. But that optimism didn’t extend into every corner: no worry-minded scientist would gamble on how much these three men who’d changed the world had changed right along with it. Maybe they weren’t like the rest of us anymore. Maybe they no longer belonged here.

They had lived in impossibly close quarters, drunk water from a pistol, and filled themselves up with a paste engineered to taste like Canadian bacon. They had been weightless, then not really, then weightless again, their blood still pumping but without the usual dams and anchors, flooding into their organs like water finding its level. They had crossed 25,000 miles in an hour. They had soaked up galactic radiation and navigated by stars. They had looked at snapshots of their families and swallowed hard, and they had wondered whether any single breath was meant to be their last. Two of them had walked in dust that might have contained spores, germs, bacteria, untold ancient lunar diseases and pandemics that every known inoculation couldn’t fight; the third had passed over the dark side of the moon, out of radio contact, alone, for seven orbits, a hermit’s passage.

Like no other men before, they had gone very far away. Who knew how different they might be when they came back?

Was something new and terrible hiding in the bottoms of their lungs or the ridges of their fingerprints? Or, worse, had they absorbed some stowaway parasite like sunlight through their skin?

What did space do to something as finite as a man’s mind? How did punching a hole through Heaven unsettle a man’s soul?

What kind of unforeseen reaction might begin if they dipped a foot into the salt of the ocean? If they shook hands with the rescuers who were on their way in the fat-bellied military choppers? Could even a sneeze make the 812-nautical-mile trip to Hawaii, and from there jump to Japan and California, choking billions of bronchial tubes with some nameless unstoppable plague?

How had space interrupted their bodies’ clocks and rhythms?

How had it skipped their hearts?

How could it not?

And so for Armstrong, Aldrin, and Collins, the waiting began, first in their bucket, still far from home.

·   ·   ·

Back then, as forever, as always—until these days, perhaps—the remedy to any unexplored horizon was a colony. The men of Apollo 11 would remain in their exclusive society, cut off from the rest of us, kept under glass. They would become the world’s most famous and wide-smiling lepers. Three weeks seemed like a good settlement period. The mysteries of the universe would be waited out.

Every precaution would be taken till then. The swimmers dropped out of their helicopters and attached two orange life rafts to the module, one for decontamination and the other for recovery. One of the swimmers opened Columbia’s hatch, threw in three green, nylon, one-piece biological isolation suits, and slammed the hatch shut. Armstrong, Aldrin, and Collins each zipped on his suit. The American flag had been stitched to their left shoulders, their names across their chests; their faces were made alien by oval lenses and breathing masks. The swimmer then reopened the hatch and helped the astronauts into the decontamination raft. The four of them floated on the ocean’s gentle surface, under clouds, looking in those outfits more like Martians than moonwalkers.

They were sprayed down with sodium hypochlorite (the module itself would get a betadine bath), transferred to the recovery raft, and lifted like tuna, in Billy Pugh rescue nets, into Helicopter 66 (“Old 66” to the Black Knights inside). The chopper normally hunted for lost surfers and enemy submarines off the California coast. Now its role had changed: for the astronauts in their zipped-up suits, it made more like a pretty good furnace. But the heat was a small complaint—during an earlier recovery exercise, high winds and seas had stalled the lift, and sharks had forced the swimmers back in their rafts. Now that there were no second chances, each part of the plan had to fit into the next without seams.

The decontamination raft and whatever invisible cargo it now harbored was scuttled, and the chopper made the short, thirteen-mile flight to the aircraft carrier USS Hornet, on which 2,115 officers and men, 107 NASA officials and civilians, a trio of pool reporters, and President Richard M. Nixon were waiting to make three men in a bucket big again. (The excitement had left the president first needing to take a leak. “Marine, where’s the head?” was his opening verbal salvo after splashdown.) But no wives awaited. Old 66 touched down to cheers on the flight deck, was dropped by elevator to Hangar Deck No. 2, and Armstrong, Aldrin, and Collins walked through a plastic tunnel into their next new home, the Mobile Quarantine Facility.

Really, it was a souped-up Airstream trailer, a thirty-five-foot-long shining cylinder of unpainted aluminum, smooth except for the rivets. Inside, it looked like just about every other Airstream pulled off the assembly line, with the exception of an obtrusive ventilator above the fold-down table in the kitchenette. Isolation was guaranteed by negative internal pressure and the filtration of any effluent air. That was the science of it.

For the astronauts, though, it was just the latest in a long string of tin cans. Once inside, they showered, changed into blue flight suits, and settled in for speeches. Nixon, his bladder successfully emptied, told the three men that they had been the principal actors in “the greatest week in the history of the world since Creation.”

Now joining the trio in their trailer were a technician named John Hirasaki and a NASA physician, Dr. William Carpentier.

The good doctor was never really part of the gang. There was a divide between him and the astronauts, the same gulf that’s always broken off pilots from oddsmakers and logicians, flight surgeons especially. They had no dreaming in them. Asked what would happen if a medical emergency hit the crew of Apollo 11 before they got off ship, Dr. Carpentier said, “That would be rough. But I’d say the Captain would have to treat the astronauts like carriers of an infectious disease and keep them in quarantine.” The panic in a dying man’s face viewed through a window would be trumped by the most pessimistic clinical imaginings.

With that grim scenario in mind, the crew of the USS Hornet began humping a souped-up Airstream to Pearl Harbor, full steam ahead.

·   ·   ·

In the meantime, the three travelers were subject to the first of several physical exams and asked to fill out customs forms, like any other tourists: in the space reserved for declarations, they wrote “moon rock and moon dust samples—manifests attached.” Aside from border agents, thousands more islanders were waiting for them by the time they made it to Honolulu. As many as 25,000 hoped to catch sight of the fresh-tinned astronauts. The Mobile Quarantine Facility was lifted from the carrier, loaded onto a truck, and ferried through the waving crowds from the water to Hickam Air Force Base, where a U.S. Air Force C-141 jet transport waited to swallow the trailer whole.

They were back in flight, over the Pacific and on into Texas. They touched down at Ellington Air Force Base in the early hours of the morning, with Armstrong providing the homecoming soundtrack on his ukulele. Finally their wives emerged out of the night. Jean Aldrin wore red; Pat Collins wore white; Jan Armstrong wore blue. They smiled up at their husbands, whose hands and faces were pressed against their palm-streaked windows to the world.

They were so close to home. But sometimes the distance between a man and his home can’t be measured in miles. What keeps him away is time, or a wall as thin as a single sheet of glass.

·   ·   ·

The astronaut-lepers were hustled into the lunar receiving laboratory at the Manned Spacecraft Center outside Houston. It was as nice a prison as they could have asked for. They slept in genuine beds. Their showers were hot. They lined up for cafeteria-style food, and they ate together.

But they were prisoners, nonetheless. They were interrogated—they were asked what happened when, and sometimes they were asked the why of it, too—and they were poked and prodded, the way astronauts have been since they first touched space, shuffling through hallways with monitors strapped to their pale skin, eyed all the while by men hiding behind white masks as though something unearthly might burst out of their chests after any given breakfast. Fact was, no matter how much they tried to feel normal again, the rest of the world wouldn’t let them. It began to dawn on them that their quarantine would never really come to an end.

Their feeling that they had become men apart went beyond all of the questions and examinations. It ran deeper than that. There were things that only they would ever know, things that they would never really be able to share.

They knew fear: there had been an even-money chance that Eagle would fail to lift off the moon’s surface, leaving Armstrong and Aldrin to wait for their air to run out, as Collins watched helplessly, and that was just the start of the nightmare scenarios. They had told reporters before their trip that they had tried not to think about dying—in an explosion during the launch, or after colliding with a meteor, or by sinking in quicksand to the center of the moon, or because of something more mundane, like an oxygen leak, a guidance system failure, an uncontrolled spin, a fuel line plug, a cracked valve, or some goddamned shark waiting open-mouthed in the South Pacific—but they were also realists, and despite their brave public faces, they had gone through their wills before they left.

They knew, too, a terrible solitude: they had been planted in the middle of a desert in the middle of a blackness that stripped them of any horizon. They were as alone as men had ever been, cast in what Aldrin called “magnificent desolation,” as if they had been sunk to the bottom of the ocean, with only the sound of their breathing for company.

Most unsettling of all, they knew longing, and for more than just their wives. From the moment they left the moon, it rose in them like a tide, minute by minute, day by day.

·   ·   ·

They thought it might subside, once they were back in their living rooms, once their long wait was over. Michael Collins, the trio’s least-famous name but most-public face, summed up the feelings of the group: “I want out,” he said.

At nine o’clock in the evening, on August 10, 1969, they got their wish. At last they hugged their wives, smiled for the cameras, and headed home. They sat on their couches, and they put up their feet. A record amount of tickertape would soon fall on them in New York City, the big-blast kickoff to the rest of their now-historic existences, lived out in the world’s memory banks and on free luxury cruises, in exchange for giving small talks. It would all be very fine.

But it would never again be enough. Worst fears had come true. They really weren’t like the rest of us anymore. Space had changed them after all, only in ways that science might not have predicted and Armstrong, Aldrin, and Collins might never have dreamed.

For the rest of their lives, no matter how many crowds surrounded them or how much tickertape fell on their heads—no matter how many hearts they were held in—in their own hearts they would remain three men sitting in a bucket, forever far from home.


1 SIMPLE MACHINES

For this one dream, men had turned chimpanzees into crash test dummies, gone through a thousand pink enema bags to make sure their own plumbing was ready to withstand the trip, and finally been launched like artillery shells—in corrugated-tin capsules held together by hardware-store screws—deep into the black. Not much later, they were balancing themselves on top of six million pounds of rocket fuel and lighting it on fire. Today the insanity physics continue. Astronauts blink down the risk that a rubber O-ring on one of the space shuttle’s solid rocket boosters might give way, spraying a flame laced with powdered aluminum, ammonium perchlorate, and iron oxide onto the external fuel tank, igniting its cargo of liquid oxygen and hydrogen, and having their cockpit turn into a coffin.

All to cross the gap between home and away, to cross a distance that, on land, any old rust bucket could fart across in a couple of hours. But the gulf between earth and space is, and always will remain, a wider divide: it’s a chasm without walls, and plenty of men, as well as a couple of women, have died trying to string their way to the other side.

·   ·   ·

Captain Kenneth Bowersox had survived the trip four times, twice as a pilot in the space shuttle’s forward right seat, twice as commander in the forward left. Now he played the unaccustomed role of cargo, staring at rows of storage lockers instead of the beckoning sky. The pilot had become the passenger, one of three men crammed below decks like ballast, waiting to be shuttled on Endeavour to the International Space Station.

Despite having been shunted downstairs for launch, Bowersox had been looking forward to his fourteen-week-long mission the way the rest of us look forward to a much-needed vacation. Although he had visited space four times, none of his previous shuttle missions had lasted more than sixteen days, and he had never been to the International Space Station. He had always felt that he had been asked to come home too soon. This time, however, he would have time to linger. He and his colleagues would conduct a range of scientific experiments and busily maintain station—astronauts rarely bother to slip the in front of station, thinking of it as a place rather than a thing—but their principal assignment would be to make themselves and the men and women who would follow them content living in orbit. Even before launch, Bowersox was confident that, as far as finding happiness went, he would succeed. He might have been flying steerage, but space was still his island in the sun.

For all that Bowersox tried to focus on the destination, he couldn’t help wishing he was up above for the journey. He wished he was alongside the two men in the front-row seats—in his seats—able to take in the view and, more important, see the fifty control panels and nine monitors that flashed before Commander Jim Wetherbee and Paul Lockhart, the pilot. Against his life’s habit, Bowersox had ceded control, and now he shifted in his seat and fiddled with his straps. At least Wetherbee had been in space five times already, and like Bowersox, he was a Naval Academy man and okay by him; Lockhart, in contrast, was making just his second trip, and only five months after his first, back in June 2002.

Also, he came out of the air force.

Worse, Lockhart wasn’t meant to be flying today. Had everything gone to plan, Lockhart should have been in Houston, watching NASA TV, trying to get out from under the private jealousy that runs through every grounded astronaut forced to watch another man’s dreams come true.

The man stuck watching television this time around was Gus Loria of the marines, who had thrown out his back in August and been scratched from the mission, which would have been his first. Instead, Lockhart’s vacation plans had been canceled, and he was pressed into emergency service, jammed into the same seat on the same shuttle he’d occupied just that past summer. It was still set for his height, and he settled right in.

Loria was less comfortable on his perch back in Houston, and he wasn’t alone among the unhappy spectators. Joining him was Dr. Don Thomas, a four-trip veteran and the science officer who had been expected to join Bowersox and the Russian cosmonaut Nikolai Budarin—a former engineer who had logged nearly a year in space on Mir, the International Space Station’s burned-up predecessor—for their stay. Over two years of training, at home and in Russia, in simulators and classrooms and T-38 jets, they had become Expedition Six.

Thomas had also undergone a more sinister indoctrination. Without the apron of earth’s atmosphere to protect them, astronauts are exposed to higher-than-usual amounts of solar radiation. Because little is known about exactly how much exposure will trigger cancer, and rather than risk its astronaut corps becoming lumpy with tumors, NASA has set an arbitrary radiation “red line.” If an astronaut approaches that ceiling, he’s grounded and stuck behind a desk until his cancer-free retirement (fingers crossed). Extensive medical investigation had revealed that Thomas, for whatever reason, had come unacceptably close to NASA’s red line. Another four months in space and he would have gone over it. He would have carried too much of the universe home with him.

The flight surgeons had passed on their findings to Mission Control and, in turn, to Bowersox. As the commander of Expedition Six, he had been left facing down three possible outcomes following the unsettling news: he could choose to ignore the evidence and fight to allow Thomas to fly; he could see Thomas scratched from the mission and replaced with his designated backup, a chemical-engineer-turned-rookie-astronaut named Don Pettit; or Bowersox could ground himself, Budarin, and Thomas, and order all three members of Expedition Six replaced by their reserves. He had taken the options to bed with him and been surprised by how much time he spent turning them over.

Through training and by nature, Bowersox had acquired a certain cool. He carried a sense of detachment with him almost always: a pilot’s life, if he wants to see the end of it, doesn’t hold a lot of room for romance, and Bowersox had mastered the hard art of bottling up his feelings. Confronted with a dilemma that would keep most men up at night, he’d hold it under the light like a clinician, pulling it apart without emotion. The walls he’d built carried clean through his eyes, which were the same hard, glacier blue that had become a trademark of the best pilots, like Chuck Yeager’s drawl or a strong chin. (Bowersox, who grew up in Indiana, owned the chin but not the accent.) Since Norman Mailer had pointed out that all but one of Apollo’s first class of sixteen astronauts boasted blue peepers, that genetic fluke had become a virtual requirement of the astronaut corps. It was as if the color of a man’s eyes revealed the tenor of his heart, cold and colder.

But here Bowersox struggled, even though the facts were plain. Thomas’s health presented a risk, and a trip into space was marbled with enough risk already. That should have been all there was to it. And yet, for one of the few times in his life, it was finally his turn to lie awake, allowing the data to be clouded by late-night sentiment. He had grown to like Thomas—a quiet, hardworking, serious-minded man, the sort whose hands never shook. Bowersox’s affection for him, when viewed through the peculiar prism of space travel, was a particular kind of love: it meant that he was both comfortable in his company and confident in his abilities. They had developed an abiding faith in each other, and now Bowersox was confronted with a decision that, in an instant, might break what had taken years to build.

He didn’t want his friend killed with kindness, however, and he began casting his mind toward switching out the entire crew. It didn’t take him long to shake off that option like a shiver. The clean sweep would have crushed Budarin and brought Thomas no closer to space. And in the honesty of his private company, Bowersox had to admit that his own itching to fly bordered on a sickness. Through the semidarkness, he stared down the prospect of spiking what might be his last stab at it. He was forty-five years old, almost forty-six, growing long-toothed by astronaut standards; he’d lost his ginger hair a long time ago. Deep down, he knew his time was running out. He also knew there were dozens of astronauts lurking in the wings behind him, first-stringers their entire lives who’d found themselves in the unnatural position of waiting, sometimes for seven, eight, nine years, hoping that their phone would finally ring with the call that gave them the go-ahead. No part of Bowersox wanted to put a line through his own name in exchange for one of theirs; no blue-eyed pilot would ever volunteer to give up the stick.

All of which had left him with a single option: replacing Thomas with Pettit, exchanging one Don for another, and, in the process, learning how to think of a friend as though he was just another part of the machine.

·   ·   ·

At Star City, an hour north of downtown Moscow, down a road cut through a green forest, a contingent of exiled Americans had gathered in the small cottage occupied by Don Pettit. He had been in Russia for more than a year, mostly going through the motions. Although he took his training seriously, he knew that, as a reserve, his chances of getting called up to join Expedition Six were close to zero. Really, his agreeing to a semipermanent exile was part of a grander plan he had drawn up for himself. For a rookie astronaut, clocking in as a backup was viewed favorably by those few, untouchable men in Houston who put together crews. So long as Pettit performed well enough in training, and providing he didn’t do anything that might make the Russians wary of him, he would earn a better than average chance of one day making the trip to station. Until then, he would uncomplainingly do his chores, biding his time as though serving a prison sentence, pushed along by the hope that perhaps Expeditions Nine or Ten or Eleven might include him, front and center.

Pettit looked the part, at least, every inch the science guy—glasses hiding brown eyes (not blue), curly dark hair, an affinity for cargo pants held up by a belt full of tools. He was a chemical engineer, an inventor, a veteran explorer of molecules and optics rather than of space, a man who couldn’t help wondering how engines worked, why clouds formed, what lived in the hearts of volcanoes. In his endless quest to understand more about the inner workings of the universe, he had tried and failed to become an astronaut three times; the fourth time around, he was finally given the chance to dissect the stars.

To fill the hours until he made the jump from reserve to prime, he hosted loud parties in his cottage, especially when his wife, Micki, and their tiny twin boys made the flight over for a spell. She was a singer, and along with some of Pettit’s astronaut colleagues—including Chris Hadfield, the amiable Canadian guitarist—had formed a band. Late one night in August 2002, they had taken seats wherever they could find them, on the floor and the couch, and they had played and sung and laughed until they were interrupted by the phone ringing, not long before midnight. The noise in the room stopped. Pettit answered, and after he had listened to the calm but serious voice on the other end of the line, he hung up the phone, shot Micki a look, and rushed out the door.

He had been told a few days earlier that there were “anomalies” in Don Thomas’s medical evaluation, but nothing more specific. The news had been passed along as a courtesy more than anything else. Hiccups were not unusual, and Pettit had never thought, at least not for more than a moment, that this minor tremor might become an earthquake. But by the time he had returned to his cottage—by the time Micki had the chance to lay her eyes on him again—she knew what he knew: in three months, both of their hearts would thump through their chests, counting down the seconds to liftoff and a long time away.

·   ·   ·

Ken Bowersox’s decision was not clean in its consequences; one dilemma begot a dozen others. First, Thomas’s clothes and food had been shipped ahead to station. His set of embroidered blue golf shirts had the right first name stitched on their pockets, but the taller Pettit would need to pack along his own pants and sneakers. More troublesome from Pettit’s perspective, Thomas—like Bowersox and Budarin—had forgone coffee in his food allowance, a hand-picked menu served on an eight-day cycle. Pettit, who liked to kick-start his day with a jolt of caffeine, begged for permission to carry up some coffee. After threatening tears, he was allotted about one hundred bags of freeze-dried instant; because the cost of shipping cargo into space runs about $10,000 a pound, he was lucky to get that much. (A fan of spicy food, Pettit was also permitted a dozen cans of New Mexican green chiles to dress up Thomas’s humdrum choices.)

Pettit’s more immediate concern was Thomas’s emotional health. His grounding had left him gutted. Thomas had fought the findings as soon as they were announced; the scientist in him had always loathed the “red line” that ultimately did him in, railing against it as so much hokum theory. He believed in evidence, in hard arithmetic and indisputable sums, and now, in his mind, all of the time and hope that he had invested in this mission had been wiped away by calculations fraught with doubt. In the weeks that followed, after he had returned to Houston and sat alone with the lights out, his mood had continued to swing from anger to upset, the spaces in between occupied by a kind of disbelief, those sad moments when he tried to convince himself that he could change his fate and win his return to space.

Switch-outs for still-living crew are rare, much rarer than replacing the recently deceased—a grim reminder that pushing the limits of astronautics is usually an all-or-nothing proposition. Their scarcity had made them the ultimate bad omen, even in a profession routinely beset by metaphorical broken mirrors and black cats. Over the course of space travel’s voodoo history, the next man in line had replaced Elliot See, Charles Bassett, David Griggs, and Sonny Carter after each had been killed in an air crash before his scheduled launch. But before Thomas and Loria had lost their spots, bad news had been delivered to an astronaut rather than to his wife only twice. Deke Slayton’s irregular heartbeat bumped him from Mercury’s flight order in 1962. And more famously—thanks to the blockbuster film—Tom Mattingly was replaced by Jack Swigert after he had been exposed to the measles before the ill-fated flight of Apollo 13 in 1970. Bowersox had seen flashes of the movie in his head when he had dropped the bomb on Thomas. He marveled at how much harder real life played out than it did on film, all the while trying not to fixate on the fate of the last crew broken up so close to launch.

Swigert had joined Jim Lovell and Fred Haise, and they had been none too happy for his company. Unfortunately, he also happened to be the man who flicked the switch to stir the oxygen tanks in Apollo 13’s service module on its way to the moon. Because of an earlier, long-forgotten mishandling of the No. 2 tank—it had been dropped and replaced during Apollo 10’s kitting out—exposed electrical wires shorted and lit the tank’s Teflon insulation on fire. The oxygen was slow-boiled, the fire spread along the wires to an electrical conduit, and the tank blew up. The explosion damaged another oxygen tank and the inside of the service module, and it ejected the bay No. 4 cover into space: in terrible sum, it put a hole in the machine. Although the crew of Apollo 13 somehow managed to limp their way home on courage, they were destined to become part of astronaut lore for different, darker reasons. Their preflight drama, coupled with their mission number, meant that their lessons were the kind passed on in whispers. When it came to catapulting yourself into space, there was no such thing as superstition. There were only signs.

·   ·   ·

For Expedition Six, the signs continued to suggest that they might be better off staying home. On October 7, their sister shuttle Atlantis had a close call when a set of explosives—designed to blow apart the eight giant bolts that pin down the vessel until launch—failed to detonate. Atlantis still lifted off because another set of explosives had done its job, but the misfire raised alarms and caused onboard computers to seize up, forcing controllers on the ground to override automatic systems. More worrisome, no one could figure out in the aftermath why the charges hadn’t tripped. Workers went to the trouble of replacing wiring harnesses and electrical connectors on the launchpad, but in a lot of ways, that work was helpless. It was a blind stab at solving an unknown problem. When it came time to let loose Endeavour, no one could guarantee that the right kind of blast was about to take place.

A little more than a week later on the other side of the world, the wrong kind happened. At the Plesetsk Cosmodrome in northern Russia, an unmanned Soyuz-U booster became a fireball about twenty seconds after liftoff, killing a soldier on the ground and injuring eight others. An investigation found that metal contamination in the rocket’s hydrogen peroxide system had triggered the disaster. Russian officials wondered openly whether the fatal flaw had been the work of terrorists. At the least, the accident delayed the launch of a Soyuz taxi mission to the International Space Station, which pushed off the ferrying of Expedition Six from the early morning of November 10, 2002, until shortly after midnight on November 11.

Then and there, cast in spotlights, Endeavour would be waiting for them, looking from a distance like a monument to miracles and up close like a bottle rocket.

Always, it had been a little bit of both.

·   ·   ·

The space shuttle is a complex jumble of bones and arteries, but at its heart, it’s a gas tank. The majority of its juice is bottled up inside the massive rust-colored external tank strapped to the shuttle’s underbelly. At 153.8 feet long and with a diameter of 27.5 feet—the size of a Boeing 747, the plane that the shuttle sometimes hitches a ride on—the tank dwarfs the vehicle it fuels. A car’s gas tank is about 5 percent of its total mass; a fighter jet’s is about 30. The shuttle, including the two solid-rocket boosters locked to its sides, is 85 percent propellant. It’s 1,107,000 pounds of powdered aluminum mixed with oxygen off-gassed by ammonium perchlorate, and, in the external tank, it’s another 143,060 gallons of liquid oxygen and 383,066 gallons of liquid hydrogen, good for an additional 1,585,379 pounds of spark. Upon ignition, they combine in dual pre-burners to produce high-pressure gas that drives turbopumps in the shuttle’s three engines. The rest of it is torched in the main combustion chamber, which reaches a temperature of 6,000 degrees Fahrenheit.

In the anxious hours before that last button is pushed, the hydrogen and oxygen will have been supercooled and pumped, very carefully, into the tank. Exhaust vents work at preventing rupture, but even with every precaution and an inch of insulating foam at work, the tank’s aluminum housing creaks and groans under the pressure, sounding like an icebound lake breaking up in spring, like whale music.

·   ·   ·

On November 10, at 9:35 p.m., Endeavour’s seven-man crew answered that call.

Wetherbee and Lockhart had readied themselves to fly. For Wetherbee, the first American to command five space missions—by the end of this voyage, he was scheduled to have logged more than 1,500 hours in space—the preparation for launch felt close to routine, or as close to routine as rocketing into space ever could. It helped that he had completed a nearly identical mission in March 2001, having ferried Expedition Two to the International Space Station and brought Expedition One back to earth.

Despite Lockhart’s late substitution, he had also found comfort in his unexpected mission, and not just because of his custom-fit chair: his single previous shuttle flight had exchanged Expeditions Four and Five.

In addition to helping Wetherbee guide the shuttle toward station, Lockhart was charged with coordinating the space walks planned for the two men seated immediately behind him. Mission specialists Mike Lopez-Alegria (the third Naval Academy graduate on board) and John Herrington (the first tribally registered Native American tapped to fly into space) would need to head outside three times after docking, continuing the construction of the still-expanding station. Along with his tools, Herrington carried with him six eagle feathers, a braid of sweet grass, two arrowheads, and the Chickasaw Nation’s flag. A native of Madrid, Spain, Lopez-Alegria—“Mike LA” to his crewmates—also had the hopes of an entire people resting on his shoulders. Like Wetherbee and Lockhart, he had visited station once before, becoming something like a celebrity after his appearance in Space Station 3D, an IMAX documentary narrated by Tom Cruise.

Meanwhile, Expedition Six—Bowersox, Budarin, and Pettit—had finished resigning themselves to disappearing mid-deck, hiding out like stowaways, like kids sneaking into a drive-in by getting locked in the trunk of a car.

Assigned seating aside, the seven men remained equals in the most important respects. All of them shared the burden of foreboding during the traditional prelaunch supper that had been prepared for them, one last meal off plates. The heroes of Mercury and Gemini and Apollo would tuck into something suitably stout, steak with liquid centers and eggs over hard, but on that day, not everyone had an appetite. The less that went in, the less that could come out, and no one wanted to be the first to throw up.

Next they returned to their private quarters. Outside of their rooms, a flight diaper and what looked like long underwear—a full-body garment strung with hoses that would be filled with cold water to wash away the heat of the moment—were waiting for them, and they put them on. Then they each walked to a room lined with burgundy recliners.

There they were helped into eighty-six pounds of spacesuit, not including their helmets and gloves. All of it was designed to improve their chances of survival, with or without an accident, and it was hard to escape the feeling that they were dressing for danger. Their armor and shields included an integrated exposure suit, a parachute harness, and flotation devices; the big pockets on their legs were stuffed with survival gear; even the bright orange color of the suits was a nod to safety, because it would make the astronauts (or their bodies) easier to spot if they were ditched into the ocean.

The spacesuits were relatively new inventions, changed up and bolstered after Challenger had come apart seventy-three seconds into its flight on January 28, 1986—and after Joseph Kerwin, a former Skylab astronaut and a biomedical specialist in Houston, determined that the crew might have survived the initial explosion. “The forces to which the crew were exposed during Orbiter breakup were probably not sufficient to cause death or serious injury,” he wrote in his final report. He did leave the hopeful opening that the crew might have been unconscious had the cabin lost pressure, “but not certainly.” He regretted to note that there were several troubling signs that they were, in fact, aware of their fate, including the activation of three personal egress air packs connected to the crew’s helmets, which had to have been turned on manually. That raised the specter of the seven lost astronauts having been very much alive during their freefall into the Atlantic Ocean, killed only by the impact of splashdown.

Every astronaut who has followed their footsteps to the launchpad has imagined the two minutes and forty-five seconds it took for them to hit the water. Every astronaut has taken the time to wonder how they would have filled it.

To help Endeavour’s seven-man crew overlook the horror of their imaginations, they had the option of tucking away a good-luck charm or a talisman, but few of them did. (Most of them remembered that after the hatch had popped open on his floating capsule, Mercury astronaut Gus Grissom had nearly been pulled to the bottom of the ocean by his pockets full of souvenir dimes.) Instead they relied on deep breathing to get them through. Bowersox and Budarin, both experienced fliers, were pictures of calm. After he was dressed, Pettit tried to emulate them, leaning back in his chair and putting his hands behind his head, closing his eyes, exhaling slowly. He tried to look as though he was at home, bunking down for a nap on the couch, but there were wake-up calls everywhere he looked. Closest, a plastic band snapped around his wrist reminded him of his blood type and what medications he was allergic to. He hoped that no one else would need to know.

After everybody was suited up, together they walked down a long hallway lined with technicians and staff shouting encouragement, one last charge of adrenaline that felt as though it might have pushed them into orbit all on its own. They took an elevator down to the ground, passed through a set of metal doors, waved again to the assembled press, flashbulbs popping, and climbed into a silver bus called the Astrovan.

It was a ten-minute drive to the launchpad, almost two minutes longer than their ride into space would take. Their path was cleared by a security helicopter and armed escorts. A few of them took the time to whisper the astronaut’s prayer under the din: “God help you if you screw up.”

About a mile from the stack, with the shuttle looking huge and beautiful, lit up and calling out to them again, a security guard waved his flashlight through the gloaming, stopping the bus. He climbed on and asked the astronauts to show their security passes. Six of them pulled out laminated cards with their mug shots and authorization. Don Pettit, so close to his dream, patted himself down for a pass that wasn’t there. He hadn’t even seen one before, he thought, and besides, zipped up in his spacesuit, he was clearly supposed to be here. If his costume was a counterfeit, it was a perfect one. But with the guard working his way down the aisle, Pettit’s voice was close to cracking when he began to apologize, stammering that he’d somehow missed this step along the way. The rest of the crew turned back and stared him down, eyes rolling. After the bumps on the road to their launch, this, it felt like, was the most calamitous. The shuttle was close enough for them to run to, and here Pettit, the rookie reserve, was going to be pulled off the bus because he didn’t have this cheap piece of plastic to show some puffed-up rent-a-cop. He was stared at just long enough for him to grow frantic before Wetherbee finally cracked a smile, and then Bowersox did, and soon enough the whole bus was broken up in laughter.

Even at a time like that—perhaps especially at a time like that—there was room for a joke. Pettit, dying inside, tried to squeeze into the space under his seat until they arrived at the pad.

Once herded off the bus, they took the elevator 195 feet up the shuttle’s hull, watching all the while condensation running down the sides of the external tank, falling into the trench that would catch their fire beneath them. Finally they found themselves in the White Room, a closed-off sanctuary in which they finished the last of their waiting. (Three miles distant, their families would find them by the bright light.) One by one, helped by six technicians in white suits and ball caps, they crawled through the hatch on their hands and knees.

Ten minutes later, they were on their way back to the ground.

Earlier in the day, a valve had been opened, allowing the oxygen that would be pumped into the crew’s helmets and cabin to flow through the ship. Now routine preflight tests had found a small amount of that oxygen in the shuttle’s cargo bay. There was no good reason for it to be there. Somewhere in the bundles of flexible hoses under the floor, there was a leak.

“Tonight’s not our night,” Steve Altemus, NASA’s launch manager, had crackled over the radio. “I know you guys are going to be disappointed, but I think we want to give you a healthy vehicle before we cut you loose from the Cape.”

“Absolutely,” Wetherbee said.

And that, for the moment, was the only absolute. As with the faulty bolt explosives, no one was sure exactly what the problem was. No one yet knew how to fix it. Here was this giant, groaning stack of metal and ceramic tiles and rocket fuel, and some virtually invisible thing in it had gone wrong. It was probably something painfully small, no bigger than a pinhole. But in space—in a vacuum without gravity—small things grow into big things, and a pinhole is plenty big enough to leave seven men trapped in a box without air.

·   ·   ·

Thousands of hands guide the shuttle on its journey to liftoff. Like the fibers of a wire, more than one hundred private aerospace contractors and subcontractors across the country conspire to muster the necessary current. The Boeing Company of Chicago and the Lockheed Martin Corporation of Bethesda are the principal circuits; through their jointly owned subsidiary, United Space Alliance of Houston, they’ve been responsible for the day-to-day operations of the shuttle since 1996. Among their suppliers are ATK Thiokol Propulsion of Brigham City, Utah, which builds the solid rocket boosters; Spacehab, Inc., of Webster, Texas, which designs and manufactures the modules that house experiments; and United Technologies of Hartford, which, through its Pratt & Whitney engine divisions in Florida and California, forges the turbopumps. The external tank is welded in Michoud, Louisiana. The life support system comes out of Windsor Locks, Connecticut. The main engines were first brought to life in Canoga Park, California.

At each of those sites, dozens of processes combine to produce a single part of the shuttle or sometimes only a part of a part. For instance: the shuttle’s nose cap can withstand temperatures as high as 3,000 degrees Fahrenheit, but it doesn’t provide much insulation for the crew looking out over it, and in its hollow core, a bundle of thirty-two heat-resistant blankets must be packed into place. Every one of them is made from scratch at NASA’s Thermal Protection System Facility. Ceramic fabric is first measured and cut and coated with sizing to prevent the fibers from coming apart; the fabric is layered between insulating batting and stitched; it’s trimmed and sewn closed around its edges; the completed blanket is finally baked twice in superhot ovens and waterproofed. The process takes a team of workers two months to complete—all to produce a single critical thing in a machine born from thousands.

By barge and plane, truck and train, the pieces are shipped to the Cape and made whole in the Vehicle Assembly Building, a leftover from the days of Apollo. Its volume is almost twice as large as the Pentagon’s. To put that sort of scale in perspective, 6,000 gallons of paint were needed just to tattoo an American flag on its flank. In it, a second army of workers picks up from the first, taking the parts and making them into a whole, a machine of almost surprising fragility.

They all remember that for STS-71—the one hundredth manned flight in American space history—a small number of Northern Flicker woodpeckers had taken roost on the shuttle Atlantis, knocking holes into its external tank. Since then, fake owls have been installed around the launchpad, leaving this fantastic, $2 billion spaceship guarded by a few bucks’ worth of Taiwanese plastic. Those owls serve as a constant reminder of how close failure is, how everything and everyone here depends on everything and everyone else, the bunch of them tied together like climbers roping their way up a mountain.

And if any one of them misses a step, or if any of the thousands of others before them already has—if an O-ring gets too cold and brittle, or a detonator cable is left unattached, or a sliver of aluminum finds its way into the hydrogen peroxide system, or an oxygen tank is dropped and forgotten about and then a switch is flicked on the way into space—the shuttle and seven astronauts will be lost, probably in a ball of fire and smoke.

·   ·   ·

In the hours after the oxygen leak was discovered, workers emptied the fuel tanks as carefully as they had filled them and opened the payload doors, hoping to find the source of the oxygen leak that had sent the crew back to the ground. Bag-suited engineers climbed aboard a platform that would lift them to the front of the cargo bay to start their inspections. Just as they began to rise, a spotter on the ground was distracted, and the platform bumped into the Canadarm, the shuttle’s robotic arm. A small square of the arm’s thermal protective blanket was torn away, and now there were two problems to fix, not one.

If the arm was ruined, the Endeavour would need to be rolled off the launchpad, pried loose from its external tank, towed back to its hangar, have its arm replaced, and finally get fitted out for flight again. That kind of delay would likely have pushed liftoff into something called the beta-angle period, a two-week stretch in December when the sun and the earth conspire to leave Expedition Six’s ultimate destination, the International Space Station, without shade. While the station can rotate and shift position to protect itself from the heat, the shuttle can’t stay docked in the middle of those acrobatics. Endeavour would remain grounded until the end of the year.

For the crew, it was one more worrisome hitch. In their private quarters, still coming down from their near-launch adrenaline burst, they were called together and told that their next try would be delayed until November 18 at the earliest, and that they might as well head back to Houston. They packed up their few belongings and flew home in their trusty two-seater T-38s, feeling disappointment and maybe just a little relief. They had been granted a reprieve from deadline’s stress, if only for a short while.

They remained largely locked down in the quarantine that they had been ordered into weeks before. Contrary to the feelings of the Apollo astronauts, the enforced isolation was not just for appearances. One common cold shared among them might have been enough to ruin everything. (Already, sinus congestion is the plague of most missions, because fluids that are normally drawn down by gravity suddenly start flowing up.) But even for the toughest-nut crew members, the exile was hard to stomach. These were boring, idle hours filled with last-minute busywork and the occasional outbreak of night sweats. It was as though the men had been given their destinies in gift-wrapped packages and then were told that they had to wait to open them … and wait … and wait … and wait.

For their patience, they were each rewarded with eight hours in their private bungalows and split-levels immediately after they returned to Houston. Pettit sneaked home and saw Micki, but he made the visit late at night, when he was sure his boys were asleep. He opened their bedroom door. Their faces were barely illuminated by the light in the hall. He stole a look at them, but he didn’t dare even whisper a good night or a farewell, lest he wake them up and hear their cries for a hug. Then the father and the astronaut in him would have had to fight it out, and he didn’t like to think about who might have won.

·   ·   ·

Back in Florida, there had been no such break. A flurry of work had begun, aimed at beating the beta-angle period and putting an end to Houston’s waiting. Using ultrasound equipment, sleuths found a bruise on the carbon composite material that makes up the Canadarm’s bone. Engineers in Toronto replicated the damage on a working test arm and began running a series of experiments, trying to decide how the wound affected the arm’s structural integrity.

Meanwhile, workers at the Cape found the source of the oxygen leak: a small metal part—another one of those single critical things—had worn out and cracked a hose near the cargo bay’s forward bulkhead, just behind the crew cabin. It was replaced and the rest of the hoses were tested.

There was more good news. The Canadian engineers decided that their arm was in fine working order and needed only a patch.

With that work under way, NASA decided to open a launch window. The moonlit evening of November 22 looked like a good, safe bet.

·   ·   ·

The crew spent their last, long days before launch filling the lonely hours the way astronauts always have. They had trained as though for inevitable disaster, strapped into simulators that replicated just about every physical possibility: the motion-based simulator, which swung them through every axis to prepare for the turbulence of launch; a fixed-base simulator that left them able to sketch from memory the shuttle’s flight deck on the back of a napkin; an engineering simulator to practice the fine art of rendezvous; Shuttle Training Aircraft to make rote even the most difficult approach; T-38 flights to keep up on their instrument reading; and the Neutral Buoyancy Laboratory for space-walk training and emergency bailout practice. They’d even exited a shuttle mock-up in wire baskets and learned how to drive the tank that sits on the launchpad, its armor thick enough (theoretically) to protect the crew in the event of catastrophe, providing they made their way to it in time. But now that make-believe was giving way to reality, all of the training in the world would fail to carry them into space. Now that they weren’t just playing pretend, it was time to plumb some deeper well.

All three members of Expedition Six were married. Bowersox had three children, the youngest of whom was six; Pettit’s twins were not yet two years old; Budarin had a pair of teenage sons. After making sure their wills were written and in place, they penned letters and cards for their kids that they hoped would never be read, outpourings of sentiment that, depending on the course of the coming days, might become the only memory that sons had of fathers. Imagining those letters being carried in the wallets of boys grown into men, or folded up in their nightstand drawers, or hidden inside boxes of secret things … That was enough to make even the most sure-minded man feel a lot less like saying goodbye.

Not entirely by accident, leaving was no longer a choice. Once again, they flew across the Gulf from Houston to the Kennedy Space Center. Their families were waiting for them there, but behind a double yellow line that no one was permitted to cross in case germs came with them. There would be no more hugs, only smiles and waves. Sometimes there isn’t even a single pane of glass between an astronaut and home. Sometimes only an idea and some paint get in the way.

They boarded a bus that took them from the landing facility to the crew quarters to catch some rest, maybe even a little sleep. And then they went through the entire routine again, starting with an uneasy dinner and ending with a tight squeeze through the hatch.

Inside the crew cabin, one last hand-up was waiting for them, from an astronaut-turned-technician called the Caped Crusader. He helped each man into his seat. For each of them, one by one, four parachute clasps were done up. Four seat clasps were buckled. Oxygen hoses were attached, helmets were put on, communications lines were plugged in, and headsets fired to life. In the scramble, Pettit’s bag of coffee was taped under his seat, and Budarin managed to spruce things up a bit, tying a windup toy bee on a string to one of the locker doors in front of him. (It was strange for Pettit to see a barrel-chested man who looked like Charles Bronson, with his deeply lined forehead and head of thick hair, fumbling with a child’s plaything just then.) At last, the nervous work was done. Everybody was tucked away more than two hours before launch. Cold water began running over their bodies through their wired-in undergarments. It felt like jumping into a swimming pool on a hot day.

They were given one last wish of good luck. The hatch was closed. And that was it. That was the last of the lingering.

Except. Across the Atlantic Ocean, at two small towns in Spain, the weather was bad. In Morón and Zaragoza, clouds rolled in and the winds picked up. It wasn’t an inconvenience solely for holiday-makers. Both towns are home to air force bases; both of those have been designated Transoceanic Abort Landing Sites for the shuttle. If one of the three main engines fails, or if some other critical component breaks down and makes entry into orbit impossible, the shuttle’s commander has between eight and fifteen minutes to try to return to the launch site, to slingshot his way around the globe and touch down in California, or to set his sights on the middle ground of Spain, where about sixty pilots, astronauts, technicians, and medical emergency personnel had gathered alongside an otherwise empty runway. Just in case, they checked their watches and fired up ambulances and sent a weather balloon into the sky. On this early morning, however, they didn’t need the balloon to give them the forecast. Just as the launch window opened at the Cape, the teams at Morón and Zaragoza watched lightning flash across black skies and shook their heads.

The countdown stopped. Bowersox, Budarin, Pettit, and the rest of Endeavour’s crew were helped out of the cockpit.

Fate would have to wait once again. Better luck tomorrow.

·   ·   ·

After all of which—after all of the switch outs and misfires and delays—even the cold-eyed Ken Bowersox spent the following evening trying to keep his heart rate within acceptable levels. It hadn’t helped one bit, he muttered to himself, that their mission number was STS-113. The crew had whispered to one another about asking for a new designation, perhaps moving on up to STS-114, jumping the way hotel elevators skip that cursed floor. Maybe it was all that they needed to end their bad run, like a baseball player changing his socks to break out of a slump. But in the end, pride subsumed the talk of jinxes; they decided to swallow their ill feelings. If outsiders somehow caught wind of their conversations, they agreed that they would brush them off as a joke, a defense mechanism, a distraction to lighten a somber mood. And yet deep down, there remained an unease in them, a low, unshakable hum in the background. It wasn’t fear, and it wasn’t despair, and it wasn’t resignation. It was a creeping anxiety, a kind of shadow. Having been suited up for the third time, a few of them wondered whether they might never leave the ground. They wondered whether this whole big, crazy thing wasn’t meant to come off. Now Bowersox stared at the lockers in front of him and tried to
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