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            To my early readers Chris, Bernadette, and Matt…

             

            and to the beautiful, blue planet we all share

         

      

   


   
      
          

          

          

         
            “Sooner or later there will be one with our name on it. It’s just a matter of when, not if.”

             

            —Alan Duffy, lead scientist at the Royal Institution of Australia

         

         
              

            Allyson Chiu, “‘It Snuck Up on Us’: Scientists Stunned by ‘City-Killer’ Asteroid That Just Missed Earth,” Washington Post, July 26, 2019.
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            PROLOGUE

            Tohono O’odham Nation, Kitt Peak, Arizona

            July 30

         

         NONE OF THE SPACEWATCH personnel could later remember if it was Jeff or Jim who discovered it; they were such similar individuals, and neither wanted the credit. Both men were postdoctoral students in their late twenties at the University of Arizona’s Lunar and Planetary Laboratory. They each arrived early at the lab on the morning of July 30 dressed in cargo shorts and Birkenstock sandals. After rubbing sleep from their eyes, they settled at their computers to review results from the previous night.

         Jim and Jeff were asteroid hunters, and like most hunters faced with a crowded field of vision, they used movement as a means to track. Automated software controlled the university’s two telescopes at the summit of Kitt Peak for twenty-four nights each lunation. Images of the same slice of night sky were captured minutes apart in order to detect changes in position. These digital images looked like photographic negatives with the dark, light-flecked universe converted into something that looked like white static.

         Reviewing fainter solar system objects from the larger 1.8-meter telescope took priority, as these were less likely to be observed by other asteroid hunters at stations around the globe. Jeff and Jim worked side by side, but one of them must have seen it first: a new object that wasn’t visible the night before—a very large object recently emerged from the blinding edge of the sun’s glare. Am I seeing this, or am I crazy? the one man probably called out to the other. Because I’d rather be crazy…

         It must have been worse for the owner of the second set of eyes. Once he rolled over in his ergonomic chair and leaned in until his bearded face was several inches from the computer screen, he would have to confirm the faint black dot located out by Jupiter’s orbit. Realizing what he was seeing, and what that meant, he must have jumped back and knocked over his chair.

      

   


   
      
         
            ONE

            Out from the Shadow

of the Sun

            Pasadena, California

            July 31

         

         ONE WEEK BEFORE the discovery of dark comet UD3 went public, Dr. Ben Schwartz’s phone rang in the middle of the night. No caller ID. Ben sent it to voicemail, but his phone rang again minutes later. Who’s dead? he wondered. Aunt Rachel? Mom or Dad? Ben scrambled to put on his glasses and answer the call. A creaky, accented voice asked for him by name.

         “From NASA’s Jet Propulsion Laboratory,” the man added.

         No one from the lab bothered with a full pronunciation. They used “JPL” along with all the other acronyms for the verbally efficient. Was there an emergency at the lab? A security breach? An explosion?

         Ben’s girlfriend, Amy, groaned when he flipped on the punishing overhead lights. She shielded her face, flashing the peacock feather tattoo tickling the soft underside of her forearm. Amy’s hair was now platinum blond, but it had been flame red and tucked behind elfin ear-tip prosthetics when they met at a CosCon sci-fi/fantasy convention. Eat your heart out, Tolkien! It had also been black during a steampunk phase but never brown. Brown was too normal, and Amy had no interest in normal.

         “This is Ben,” he confirmed. “And you are?”

         The names of famous old masters are dropped all the time in scientific circles, so it took Ben a few groggy seconds to realize that he was actually speaking to one.

         “Holy shit! Really?” he asked.

         Amy cursed and hurled a pillow. If anything heavy or sharp was within reach—an alarm clock, a lamp, a mace on a chain—she would surely have knocked out his teeth. Ben shut off the bedroom lights and moved to the hallway, stepping barefoot across wall-to-wall carpet the color and texture of oatmeal. His 655-square-foot condo was suitable for the bachelor years of his twenties and early thirties but was now cramped with two people. Amy required space. Ben wished for a larger condo, but South Pasadena real estate was crazy, and he worked for the government, not Google.

         “Sorry,” Ben said, “but do you mean Tobias Ochsenfeld the astrophysicist? Like, the astrophysicist?”

         “Yes,” the man said. “I dabble in writing books as well, but no one seems to give a damn.”

         Actually, the old bugger had won a MacArthur with his collections of essays on symmetry. Born in Austria and tenured at Oxford, he was as brilliant in mathematics as one can be without losing too much ground on the autism spectrum. Rumor had him as both a lover of Proust and Fermat’s Last Theorem.

         “I can’t believe this,” Ben said with a flat laugh. “I studied your theories in school. I mean, when I picked up this phone, I’d never have guessed you were on the other end.”

         The famous octogenarian turned gravely serious. “That’s unfortunate. I heard you’re rather good at guessing.”

         Dread returned. It sat heavily in Ben’s belly and restoked his imagination. He started asking questions but didn’t get very far.

         “I’m going to interrupt you, Ben—May I call you Ben?”

         “Sir—”

         “And you may call me Professor, if you like. I’ve worked in academia most of my life, and I’m older than dirt. Now, Ben, you need to get to the airport in Los Angeles. Immediately.”

         Ben halted and spoke the only word that could pull sense from the situation.

         “Why?”

         “Because the UN is arranging your flight to French Guiana,” the Professor replied. “You’ll need a yellow fever vaccination before you clear security.”

         Ben took a tentative step into his combined kitchen and living room.

         “Why—”

         “I’m calling from Brussels,” the Professor interjected, “but I’ll be boarding my own flight before the day is over. I promise to brief you in person. Now, there is a car waiting outside your residence. It will drive you straight to the airport. All you need is your passport.”

         After a moment of shock, Ben lowered his phone and crept over to the sliding glass door leading to his second-level balcony. The property’s front lawn looked just as it did when he bedded down for the night; Astroturf blanketed everything but a concrete walkway lit with spotlights.

         When Ben first moved in, there were perennial gardens and grass lawns with automated sprinklers, but California’s historic drought and water conservation measures made such decorations unpopular. Replacement pebble gardens and flowering cacti washed away afterward in flooding from El Niño. Astroturf was the best surrender to such erratic climate conditions, according to the homeowners’ association. They couldn’t help complaints that the property could double as a miniature golf course with the addition of a few holes and putters lying about.

         Ben spotted a sedan parked at the curb. Under the streetlights, he saw shadow movements behind the driver’s-side window. Goosebumps puckered his skin. Then everyone started shouting: Ben shouted questions; the Professor shouted that there wasn’t time for questions; Amy shouted from the bedroom for Ben to shut the hell up so she could sleep.

         “I’m not going anywhere,” Ben insisted, “until I know what this is about.”

         “I can’t have you losing your head,” the Professor warned. “Because I need that head.”

         “Just try me.”

         Ben crossed to the center of his living room for a better thinking position. He stood in boxer shorts and a white undershirt, looking at his wall-mounted flat screen. Central air kicked in with a whirring sound as he regarded the narrow chest and bony appendages of his own five-foot-nine silhouetted reflection. Ben’s extraordinary brain was housed in a less substantial vehicle.

         “A dark comet was discovered yesterday,” the Professor said. “It just rounded the sun on an eccentric orbit—”

         “I knew it!” Ben shouted.

         In autumn of 2014, the subject of comets earned Ben his fifteen minutes of fame. Comet Siding Spring had just whizzed past Mars at less than half the distance between Earth and its moon. Astronomers in Australia discovered the comet only twenty-two months beforehand. As manager of NASA’s Center for Near-Earth Object Studies (CNEOS) at JPL, Ben gave a press conference and used the opportunity to discuss the dangers of “dark,” or unseeable, comets. For the first time in his life, Ben’s warnings got picked up by mainstream media.

         “Congratulations,” the Professor said with a note of hostility.

         Ben sobered and tried to keep his mouth shut so the old man could continue.

         “The comet has no name, only its label, UD3. No one at Spacewatch wanted to put their mark on it.”

         “Hang on,” Ben cut in. “You mean those guys in Arizona called you first?”

         “No. They called the NASA administrator first. He called your executive office.”

         Ben waited only a couple beats.

         “And?”

         “And your country’s leadership wanted certainty,” the Professor said. “They wanted proven trajectory, definite odds of impact…all things we don’t have with an initial sighting. What they didn’t want was any early estimations that might be wrong and only cause a nationwide panic.”

         He made a sound, a mix of a sigh and a harrumph.

         “I suppose extinction is…inconceivable,” the Professor added. “Not just to the creationists in the administration but to the others as well. I guess we’re each the center of our own universe—”

         “Extinction? How big is the comet?”

         “Eight kilometers.”

         There was silence on the line.

         “So,” the Professor continued, “that’s why the NASA administrator called me. I was able to connect with the United Nations and the European Union. We have their cooperation.”

         Ben gasped for breath, just realizing that he had been holding it.

         “Did you say eight kilometers?” he asked.

         “Yes. Most unfortunately.”

         Ben could hear his own panting. With less than twenty-four hours of tracking, not much could be determined outside of the comet’s size and speed, which were terrifying enough.

         “What’s the plan?”

         “That’s why I called you,” the Professor said, losing patience. “You manage NASA’s Center for Near-Earth Object Studies. You are the expert, are you not?”

         “Well, yes,” Ben stuttered, and stood up straighter. “Asteroids and comets have been my life’s work.”

         Ben often ran out of breath talking about cosmic impacts. Even Amy, a Star Wars follower, fantasy gamer, manga reader, and arguably the hottest ticket on the sci-fi convention circuit, had to ask, Do you ever shut up about asteroids and comets? In a word, no. And Ben would argue, how could anyone?

         His first love had been dinosaurs. At six years old, he collected their miniature plastic likenesses and orchestrated epic battles on his parents’ shag rug. As Ben grew older, he learned of a much greater force of nature. The terrifying teeth of a Tyrannosaurus rex were no match for a ten-kilometer asteroid. The 150-million-year reign of dinosaurs ended after an impact generating more than a billion times the energy of an atomic bomb. Nothing posed a greater threat to complex life on Earth than cosmic impacts…aside from humans, anyway.

         “And I’m chair of the IAA Planetary Defense Conference,” Ben added. “We’ve played out one hundred twenty-two hypothetical cosmic impact scenarios—”

         “Good. Because we need to plan for the worst-case scenario. Now, unless you’d like to waste more time, I suggest you get on that plane and draft up names for your core team.”

         The Professor cleared the moths and cobwebs from his throat and concluded, “I’ll be seeing you at the equator.”

         The line went dead. Ben returned to his bedroom in a daze and flipped on the lights.

         “Jesus,” Amy hissed. “I’m trying to sleep. I have work in the morning.”

         Ben flipped off the lights and stood in the darkness. He wasn’t sure how much time passed before he flipped the lights back on.

         “What?” Amy yelled. “What’s so damn important about space? It’s not like it won’t be there in the morning!”

         Ben’s lips and eyelids fluttered with mental-processing overload. Seeing him struggle, Amy threw off the down comforter and jumped to his side.

         “Sorry, babe,” she said. “Tell me what’s wrong.”

         There was no way Amy could force her way into his head. She had to gently draw him out of it.

         “Ben?”

         Amy took his small hand in her smaller hands. Ben had long, delicate fingers, which he hated and she loved.

         “Ben!”

         “Do you remember some years back when comet Siding Spring did a flyby? You got pissed because I was sleeping at the office while we corralled all the Mars orbiters on the other side of the planet—”

         “The duck-and-cover maneuver,” Amy finished for him.

         Ben’s small smile disappeared, soon as it reached his lips.

         “There’s another dark comet,” Ben said slowly.

         Amy tried to interrupt and demand the estimated trajectory, probability, and date of impact, but Ben cut her off.

         “They got a first glance yesterday—and it’s fucking huge.”

         There was never a question of talking straight with Amy. Ben never assumed superiority with age, he being forty-two to her thirty-four, or with intelligence. Ben told Amy everything for the plain reason that he always wanted to. At his core, he was a lonely, nervous person. Amy added brass and steel to his intricate mettle.

         “I have to go,” he said. “There’s…a car waiting outside.”

         They stared at one another in silence before Amy asked where he was going.

         “Airport. South American equator. We have to plan for the worst. That’s where they’ll launch an intercept vehicle, if it comes to that. Or, should I say I? That’s where I’ll launch. I’m the one who has to make a plan.”

         He paused and let his imagination step into a room with seemingly endless rows of options, only to have it freeze with indecision. Bile crept up Ben’s esophagus and soured his mouth. Blind spots grew in the corners of his peripheral vision. He neared that part of a dream when he fell and lost equilibrium, only to jolt awake.

         “He warned me. I can’t lose my head.”

         Ben sat down on the bed and closed his eyes, but it wasn’t enough. Stumbling, he made it to their adjoining bathroom and vomited into the toilet bowl. Amy tiptoed in as he finished a round of dry heaving. She pulled a toiletry bag out from under the sink and dropped in her toothbrush, floss, deodorant, and tampons.

         “Wait,” Ben said. “What’re you doing?”

         He sank to the cool tile floor and wiped his mouth and jutting chin.

         “Packing,” Amy said, ducking into their shower. “I’m coming.”

         Ben shook his head and wobbled. When he tried to argue, Amy whipped around and glared with her gray eyes.

         “You’re not leaving without me.”

         Amy was a military brat raised on several bases until she got her GED and became a legal adult at eighteen. She worked several different jobs and lived with several boyfriends while taking night courses at several community colleges. Every time Ben mentioned that he wanted to move to a larger living space, Amy leveled her eyes at him and said, I’m done with moving. She wanted her idea of a settled home where Ben was a permanent fixture.

         “Cap it.”

         “What?”

         “Cap your razor,” Ben said, pointing to the pink disposable in her hand. “Or you could cut yourself.”

         Amy towered above his crumpled form, wearing a ratty Mystery Science Theater 3000 T-shirt and a stolen pair of his boxers, which he hated for the sole reason that they fit better on her flat navel.

         “C’mon,” Amy said, not ungently. “You need to get over your shock and get dressed.”

         She left the bag of toiletries on the sink and grabbed Ben under the arms. Leveraging her weight, Amy leaned back and stood Ben up.

         “Now, go find our passports,” she prodded.

         Ben usually knew where things were because he was the one who put them away in the first place. Using walls for support, he followed Amy back into their bedroom. Two empty suitcases were already on the bed with unzipped mouths gaping open. Amy grabbed armfuls of clothes from their closet and dumped them into the suitcases with their plastic hangers. Ben pulled on a pair of jeans and tucked his wallet and their passports in his back pockets. A car horn sounded briefly from the street.

         “Cool your fuckin’ jets!” Amy hollered.

         Ben flinched at the loud noises. His hands were shaking, but hers were steady and determined. All those hours she spent alone in her tiny bedroom reading science fiction novels and comics had prepared her.

         “Amy, you know this is for real, right?”

         She nodded. Amy had been waiting to save Earth since the fifth grade.

         “Everything we know and understand is at stake.”

         “Yeah, I got it,” she said, and grabbed their suitcases by the handles.

         Ben watched her struggle. A braver, simpler man would have rushed to help, but Ben was neither brave nor simple. His mind was still reeling.

         “My God,” Ben whispered. “What’s gonna happen when the world knows what’s coming?”

      

   


   
      
         
            TWO

            Dark Comet

            Pacific Northwest

            August 7

            T-minus 178 days to launch

         

         JACK CAMPBELL WAS on layover in Seattle on his way to Alaska when his eyes caught “dark comet” on an overhead monitor. The news ticker looped as Jack blew steam off the surface of his franchise coffee. His pursed mouth froze when the full headline came into view: SPACEWATCH DISCOVERS DARK COMET UD3. He didn’t know why it sounded ominous, so he googled it.

         Online articles described dark comets as those that are out of sight from Earth’s perspective. UD3, according to a NASA report, was a long-period comet that approached from the other side of the sun and slingshotted around the massive star, hurtling into the view of telescopes. NASA stated that there wasn’t enough information to estimate the comet’s trajectory or provide comment on probability of impact. Jack looked up from his phone and studied the other travelers waiting at gate 36. Danger felt more real when shared with others, but everything appeared normal. Men, women, and children were either bent down toward phones, laptops, books, or magazines or cat-napping until a flight attendant flipped on her microphone and welcomed all passengers—especially American Airlines AAdvantage program members.

         Jack boarded the plane and secured his camera bag in the overhead compartment. He was a photojournalist headed to an assignment aboard an Arctic expedition. It was an opportunity of a lifetime, and he should have been over the moon with excitement.

         “What do you think about this comet?” Jack asked the silver-haired passenger in the window seat. “The one that was just on the news?”

         He tried to show her the screen of his phone, but she waved it away.

         “Oh, I don’t follow news, honey. Too depressing. Are they giving us food on this thing, or do we have to pay for snacks?”

         
            *  *  *

         

         THE PLANE LANDED in Anchorage just after three p.m. Alaska daylight time. The faces of other passengers were set with a sense of urgency as they hurried on to jobs, family, or more travel. One boy studying his phone and likely hunting for Pokémon bumped into a wall, rebounded, and continued on his way. He was another reminder that life was mostly keeping your head down, only catching fleeting glimpses of the great wide open and all its implications.

         Jack’s editors at National Geographic had arranged for a driver to take him the remaining leg of the journey to Seward. Travel schedules for his profession were grueling, but at thirty-two and with no strings attached, it was a price Jack was willing to pay for a job he loved. He kicked off his sneakers and stretched his lanky six-foot-two body across the back seat of the town car, and he was on his way.

         During the flight from Seattle, Jack had web surfed and discovered that cosmic impacts were nothing new. It was the larger bodies that were rarer. For the last 70 million years, Earth had had a lucky streak…but luck could run out. Probability said it would.

         Jack pulled out his phone and ignored all the new emails and texts from friends, colleagues, and ex-lovers from all over the world. He didn’t answer his mother’s latest emails, so it was no surprise when she called at the end of his three-hour drive. She asked about the flight and other niceties, but Jack was only interested in discussing the comet.

         “You shouldn’t believe everything you read,” his mother advised.

         “Mom, it was on CNN.”

         “Exactly!”

         He knew where this was headed.

         “Why would this be fake news?” Jack asked. “There’s no political gain in scaring people…” But he knew there was, so he switched tack. “There was an asteroid the size of a school bus that came closer than the moon back in March,” he countered. “It was discovered five days before it zipped past. And back in 2014, there was another of these dark comets called Siding Spring. It came out of our blind spot from behind the sun and almost hit Mars.”

         “I never heard that.”

         “Me neither, until I read about it today. Just because we’re not paying attention, it doesn’t mean these things don’t happen, Mom.”

         “I can hear you sighing. How would you like it if I sighed every time you gave an opinion?”

         “These are facts. Facts are not opinions.”

         “I didn’t call to argue.”

         Jack heard his own sigh too late to stop it.

         “Are you still leaving?” she asked.

         It was the question his mother always asked.

         “Because if you change your mind, your father and I could come visit…”

         Jack tapped the speakerphone button so he could listen while checking what was trending online:

         
	Red Sox vs. Yankees

            	Taylor Swift concert

            	Autism and antidepressants in utero

            	FIFA World Cup

            	Hair loss from shampoo

            	…

         

Comet UD3 came in at number 16, bumping Manchester City Football Club. It appeared that Jack’s mother wasn’t the only one who missed its headlines.

         “We wouldn’t take up all your time,” she assured him. “We can do a matinee and then meet up for dinner. It’s been so long since we took a trip up to the city…”

         “I gotta go, Mom. With all the flights, I’m beat.”

         It was true. On some things, his mother didn’t argue. Jack said he loved her, which was also true, and ended the call.

         As his town car reached Seward, Jack made one more Google search. Some of the articles he read on the flight referenced an official document released several years ago by the outgoing executive administration. Jack typed a few of the words he could remember and clicked on the first auto-fill option: National Near-Earth Objects Preparedness Strategy. The top link sent him to an unavailable webpage on the current whitehouse.gov site, one of several removed indefinitely.

         Thank you for your interest in this subject, Jack read. Stay tuned as we continue to update whitehouse.gov. In sharp focus, contrasting with a blurry American flag in the background, were twin microphones atop a lectern with the presidential seal, as if any minute someone important would step up with something to say.

         Jack’s driver parked at the Seward waterfront and unpacked his bags onto the concrete. Jack didn’t move when he came around and opened his passenger door. Never had he felt such hesitation before a long assignment. Not when his father needed heart surgery, not when an on-again-off-again girlfriend called him sobbing, not when an old sports injury acted up and left him limping in pain with heavy camera bags. Jack wasn’t one to believe in premonitions, and yet he had one even as all the people he encountered continued to function with an expectation of normalcy.

         The driver ducked down, confused, but then saw Jack’s face.

         “I could drive you back to Anchorage. I’m sure they’ll understand,” he added, nodding over his shoulder to the massive ship in port.

         Jack quickly thanked the driver for his patience and shook his hand. He stepped into moist air that smelled of salty rot. The mist billowing down the snow-veined mountains surrounding Resurrection Bay was thick as smoke. Jack hoisted the weight of his bags onto both shoulders, ever mindful of his camera, and walked across the long and narrow dock with his head bowed.

         He felt that all his assignments were of great significance, and documenting the last Arctic expedition by the US Coast Guard cutter Healy was no exception. There were only two guest slots available, and Jack had practically begged his editors to pull strings to secure one. They had all met at Washington, DC, headquarters back in June to discuss the magnitude of such a mission. It’s like you’re capturing the Yangtze River dolphin, one editor told Jack. Aboriginal Tasmanians. The Javan tiger. The Bo of the Great Andamanese peoples. Passenger pigeons whose flocks could blot out the sky…The editor winced and shook his head. All beautiful and extinct. All that’s left are fossils and pictures. Jack was assigned to capture the beauty of the Arctic with his camera before it was gone.

         It wasn’t until he neared the water’s edge that Jack could see more than fifty large, feathered carcasses floating in the bay. He walked up to the edge of the dock, stood beside a piling wrapped with ropes thicker than a man’s wrist, and gaped at the dead dark birds of prey. A large young man walking several yards behind suddenly dumped his duffel bag and joined Jack to stare at the awful sight. He wore a navy brimmed cap and hooded sweatshirt with HEALY CREW in yellow block letters stretched across his wide shoulders.

         “These are eagles,” the young man said, frowning in surprise. “It’s only been murres before.”

         He scanned the water and pointed to the carcass of a penguin-like bird.

         “There’s a murre. With the global weirding and all, things got out of whack and they starved. Thousands of ’em.”

         Jack asked about the eagles, but the younger man shrugged and said he didn’t know.

         “Maybe they saw the headlines about the comet,” Jack said, squinting up at the sky, now empty of eagles. “Or know something we don’t.”

         “Aw, I heard that comet was a conspiracy. But enough of politics—I’m Ned Brandt.”

         The beefy Coastie had the jaw, neck, and torso of a quarterback. His cheeks were flushed in the damp wind, and his face held an honest, open expression. He was handsome in a Chris Pratt kind of way. Ned was a Coast Guard lieutenant and helicopter pilot returning from mid-patrol break.

         Jack gave his own name and a handshake.

         “I’m one of the guests,” he explained.

         “The poet?”

         “No, I’m the other one. Photojournalist.”

         “Yeah? Well, if you’re looking for aerial shots, I can take you out in the helicopter,” Ned offered. He suddenly smirked. “Unless that comet of yours leaves us SOLJWF.”

         “What?”

         “Shit outta luck and jolly well fucked,” Ned explained. “We’ve got lots of acronyms in the military.”

         He jogged back to his duffel bag and lugged it over his shoulder like a sack of potatoes. The two men continued on together to the end of the dock. Looming ahead was USCGC Healy, the country’s most technologically advanced polar icebreaker. The ship was longer than a football field and nine stories high, and for all the eye could see, there was another thirty feet of ship below the water. Despite this, Jack felt sure it would become claustrophobic on their late-summer deployment. Everything familiar became claustrophobic.

         The two men approached Healy’s 420-foot hull, painted bright red for visibility on ice. Ned elbowed Jack in the ribs and nodded for him to follow as he cut ahead of the long, single-file line of civilian scientists waiting to check in with their luggage. A Coastie stood by the bottom of a steep gangway greeting the new arrivals. She gave a bright smile to Ned and checked Jack’s name off her passenger list. When she handed him a pager, Jack snorted a chuckle at the outdated equipment.

         “Last time I saw one of these, it was hanging off the shorts of my freshman year pot dealer.”

         The woman also handed Jack a welcome aboard packet and a new passenger card held together with a paper clip. The card listed his emergency life raft, pager number, and stateroom assignment. Jack was to share quarters with the other guest passenger, a poet and Nobel laureate in literature. A poet was an unusual pick for the expedition, as guest slots had previously gone to wildlife surveyors, filmmakers, photographers, and Indigenous community observers. Jack wondered if the selection committee was more sentimental in this final round and wanted the Arctic preserved inside the immortality of the written word.

         Ned led the way as the two men lugged their bags up Healy’s metal gangway and into the red belly of the ship. Immediately on the right was a ladder well labeled MAIN DECK. Ned bounded up like a mountain goat, but Jack had to be cautious on the steep and shallow stairs while balancing the weight of his bags and camera. He turned down the passageway of 02 deck and found the door to his stateroom closed. Jack knocked and entered the dark, windowless room. After flipping on the lights, he jumped back, cursing. There was a small man sitting at a desk.

         “Sorry,” Jack said quickly, “but you scared me.”

         The other man stood, only as tall as Jack’s collarbone. Deep crescent lines arced from the inner corners of his black eyes down around gaunt eye sockets and into broad cheekbones. His hair—chopped bangs in the front and long and straight in the back—was still black and thick, though the skin of his face was weathered. Jack guessed the man was somewhere in his late forties to early fifties, but it was difficult to tell.

         “Jack. Nice to meet you.”

         “Gustavo,” the man said without a smile.

         His sagging denim jeans were cinched up high on his frightfully thin waist with a leather belt. It was no surprise when Gustavo quickly excused himself for being unwell. Jack stood aside to let him pass; it was difficult to get out of the way in such a small room. Gustavo kicked off worn leather shoes and unbuttoned his linen shirt. Stripping down to jutting bones and dingy white underwear, the poet climbed nimbly up to his top bunk and drew its curtains for privacy.

         Jack glanced around their stateroom, but there wasn’t much to see. The boxy cabinets, bunk beds, and closets were made of cheap sheet metal. On the wall to the left of the door hung a phone with a pager directory. Farther along, there was a small sink with a cabinet and vanity mirror and then a couple of desks and chairs. Jack saw nothing on Gustavo’s desk—not a phone, laptop, book, magazine, or journal. The poet must have been sitting in the dark at the mercy of his own thoughts.

         Jack dumped his bags in the closet that stood open and empty. He was still jet-lagged from all the travel and followed infantry wisdom: Never miss an opportunity to sleep, eat, or shit. Jack took off his sneakers and jeans, climbed into the bottom bunk, and drew its curtains closed.

         
            *  *  *

         

         JACK WOKE AFTER three in the morning. He turned back and forth in his narrow bunk, but the same premonition of danger kept him alert. Outside his stateroom, Healy’s corridors were lit with red light like the darkrooms from Jack’s earlier days developing film. A network of exposed cables and pipes ran along the ceilings. In the red light of after hours, they looked like arteries or intestines inside a great beast, like Jack was Jonah in the whale.

         In his restless wanderings, Jack found the science lounge on 02 deck. It had long tables with computers and chairs, cheap couches, and widescreen TVs. There was only one other person: a youngish woman hunched over the keyboard of a Mac Mini workstation against the wall. Her straight black hair was gathered into a thick ponytail that stopped just short of the floppy hood of her dark sweatshirt. After the woman didn’t turn to acknowledge him, Jack walked to one of the inferior HP laptops on a long table in the middle of the room.

         He signed in to a guest account and pulled up a browser. His fingers strummed with impatience as each webpage loaded slowly until the woman cleared her throat in annoyance. Jack searched “conspiracy UD3” and skimmed the reader comments sections beneath online articles. One user posted:

         
            Fake news! Photo made with CGI!

         

         Jack scrolled up to the image accompanying the article and saw a caption beneath it that read, Artist rendering of a comet in space.

         The only plausible conspiracy theory was that the comet was invented by NASA after its Asteroid Redirect Mission was defunded back in March. Jack finally logged off and looked to the woman sitting by the wall. If he could have a real conversation about the comet and exorcise that topic from his head, then he might be able to sleep.

         The woman didn’t hear him approach but remained mesmerized by the white-blue glow of her screen, which washed out her skin and reflected in the lenses of her glasses. Jack apologized for startling her but couldn’t help glancing at her screen at the negative image of stars. The largest black splotch was circled in red and labeled UD3.

         “Doesn’t look too intimidating,” he admitted. “But isn’t it weird that NASA hasn’t released any details?”

         She sighed and turned her body toward him. Block letters on the front of her sweatshirt spelled out BERKELEY.

         “I don’t know,” she admitted with the shrug of one shoulder.

         “But you’re worried?”

         “I wouldn’t be sitting here instead of sleeping if I wasn’t worried.”

         She wasn’t trying to be rude, just stating a plain fact. The woman added that there had been quite a few scientists reading into the night but they left one by one to try to sleep before sunrise. Jack wished her goodnight and let her be.

         He left the science lounge and wandered farther down Healy’s corridors. The crew lounge was delightfully noisy. Jack ducked in for a peek and blinked at the harsh fluorescents. A few computer workstations lined the walls, and several laptops rested on long tables, but none of the Coasties were using them. The mood was lighter and friendlier as a dozen graveyard-shifters enjoyed downtime.

         Two men stood in front of a large flat screen, swinging their arms as they watched their Mario Tennis Aces avatars on Nintendo Switch. More lounged on couches in their socks or played cards at a table. Three women gathered in a corner knitting and chatting about work in a good-natured stitch ’n’ bitch. The crew already had the company of friends and familiars. Jack wished he could just walk in, sit at the table, and ask the dealer for a hand of cards.

         Back in his stateroom, Jack tried to be as quiet as possible as he returned to his bunk. In the silence before sleep, he heard muffled sobbing from the man lying parallel less than five feet above him.

      

   


   
      
         
            THREE

            Arrival

            Kourou, French Guiana

            August 2

         

         AMY MADE THE BEST of a jet-lagged, early morning. She had just finished ironing her best silk blouse when there was a knock on the door of her hotel room. Amy peeked through the door’s fisheye lens and saw Ben’s colleague Chuck Maes. He had accompanied them on the flight from Los Angeles to French Guiana and now stood yawning in the hallway, wearing rumpled khaki shorts, thong flip-flops, and a T-shirt. Ben emerged from their foggy bathroom moments after she opened the door. Like Chuck, he dressed in the same anti-style of someone who didn’t need to give a shit about appearances. In less than five minutes, Amy changed into a denim skirt, sandals, and one of Ben’s science conference T-shirts knotted at her slender waist. When in Rome, do as Caesar does.

         The three of them piled into a courtesy shuttle before dawn, armed with their laptop bags and paper cups of coffee. Their hotel was on the edge of the town of Kourou, less than five minutes’ drive from the Guiana Space Centre. Chuck asked Ben if he had received any updates.

         “Nothing,” Ben said, reflexively checking his phone again. “I assume the Professor wants to debrief me in person.”

         There was a nervous silence before Ben launched into their continued discussion of the plan. Amy opened her laptop and put on her tortoiseshell cat-eye reading glasses. She listened to Ben and googled terminology, organizations, and especially people until motion sickness forced her to look out the shuttle’s windows at the moving landscape.

         On the flight, Ben told Amy that an equatorial launch at the European Space Agency’s spaceport would leverage the rotational velocity of the Earth and provide extra speed. There wasn’t much knowledge of world geography between the three Americans, however. Amy stared at her laptop keyboard a bit before giving up and typing “Where the hell is French Guiana?” into a search engine.

         The French region was on the northern coast of South America, bordered by Suriname to the west and Brazil to the south and southeast. The elevation was low, and most of the thick vegetation had been cleared, leaving only scraggly palm trees, grass, and clumps of bushes along the road. Everything was remarkably green compared to California’s rain-starved terrain. The tropical temperature was already 88°F, but the interior of the shuttle felt like an icebox. Amy considered asking their driver to turn down the air-conditioning, but Chuck was heavyset and Ben was a nervous ball of energy; both were sweating at the temples.

         Amy rubbed the goose bumps of her pale blush skin and massaged a biceps still sore from vaccination. She caught Chuck staring and gave a friendly smile. He was a sarcastic sweetie who tried to be discreet and never openly leered, like a handful of other NASA trolls. Chuck smiled sheepishly and turned to Ben, who was using him as a sounding board for a roster of engineers and physicists. Amy tried to keep tabs on the names dropped in between technical speak.

         “Who is Ariane?” Amy interjected.

         “Not who,” Ben clarified, “but what. Ariane is a brand of rocket, like Dr Pepper is a brand of a soda.”

         Ben explained that a carrier rocket was needed to launch a spacecraft past Earth’s gravitational field.

         “The Ariane rocket at this spaceport is the first part of our plan,” Ben said, already arranging props for his full explanation.

         Amy was the one student Ben lived to teach, and he took great care not to talk down to her smarts or over her head. It was a bit of a tightrope, but it was one he was willing to walk. Ben pulled two green bills out of his wallet and crumpled them in his left fist, which he called the “spacecraft” for the purposes of demonstration. Next, he waved his empty right hand and called it the “Ariane rocket carrier.” In one motion, Ben grabbed hold of his left fist with his right hand and made like he was throwing it up like a fly ball.

         “At a sufficient altitude, the Ariane rocket carrier jettisons our spacecraft,” he said.

         Chuck watched the demonstration in stupefied silence, no doubt shocked by Ben’s sudden show of patience as he held up his left fist and pulled out one of the paper bills.

         “This is the leader impactor,” Ben said, giving the single dollar bill to Amy. “Our spacecraft is gonna shoot this at the comet and blow a crater into its surface. Then the spacecraft will ram into that crater and detonate a nuclear explosive for optimal disruption.”

         Ben held out his left fist and opened his palm, revealing a twenty-dollar bill. Amy pocketed the bill before asking how Ben knew that this was the right plan when they knew so little about the comet. Ben started to shake his head and winced. Over the last forty-eight hours of vigorous planning and no sleep, Ben mentioned headaches. His habit of shaking his head was made all the worse by these heightened stakes. I feel my brain bruising, he joked. In the final hours before landing in South America, he gripped a fistful of his thick, dark waves and held his head still with one hand while the other gave Chuck’s ideas a gladiatorial thumb up or down.

         “The worst-case scenario is that we have a high probability of impact with less than ten years to deflect it,” Ben said in rapid staccato. “A nuclear impactor would be the only viable option for a comet this large and fast. Modeling has shown that an existing nuclear weapon could deflect a one-kilometer near-Earth object. I mean, with all the impact scenarios…”

         Amy knew about the 122 impact scenarios, some played out in person at the biannual Planetary Defense Conference and some played out virtually within an online forum. The scenarios helped prove what would fail—in theory—with computer simulations, probability, and human role-playing. Ben had already experienced the majority of all imaginable actions, reactions, and outcomes. Of course, the scenarios weren’t real, nor were they current enough to account for the world’s newer leaders and administrations.

         “It’s the right plan,” Ben insisted.

         But he looked suddenly ill and full of doubt. And who could blame him? If there was a high probability of impact, not even Amy would want to voice the question, What if you’re wrong? The answer was obvious anyway: Ben might fail to prevent an extinction event, that’s what.

         “We’re here,” Chuck nearly whispered.

         The three-mile drive was over before they even finished their coffees. The shuttle driver turned onto a European roundabout with colorful flags and a large WELCOME TO THE GUIANA SPACE CENTRE sign in French and English. He drove past the tourism entrance on the right and continued parallel to a long security fence topped with barbed wire. Amy had read online that the spaceport facilities stretched across an area nearly the size of New York City.

         Through the windshield, she saw a checkpoint ahead with five armed guards in dark uniforms. Ben had had to throw a fit over the phone with UN headquarters to get Amy on the flight out of Los Angeles. Gaining security clearance on premises would likely be more difficult. They had strategized together on the plane until Amy grew frustrated: You can tell that Professor Och-Ochsss—. The name didn’t exactly roll off the tongue. Ben quickly interjected with the right pronunciation. Him! Amy picked back up: You tell him that one of our presidents got his daughter and son-in-law security clearance to the frickin’ White House. Take a lesson: the big man calls the shots—and right now, that’s you, Ben.

         The checkpoint’s metal gate slid open as guards waved them forward several yards and then held their palms out flat, motioning them to stop. A guard spoke to their driver in French and had him exit the vehicle so that he could step up and take the wheel. The shuttle’s side door opened, exposing them to bright sunlight and hot air. Amy saw a woman in professional dress approaching, her high heels rapping the asphalt.

         “Welcome,” the woman said, leaning into the interior. “I’m Marielena Acosta with the United Nations. I understand there is an extra passenger?”

         Her dark eyes focused on Amy.

         “Perhaps she would like to wait inside with me at Security?”

         Amy opened her mouth, but Ben was quicker to respond.

         “This is Amy Kowalski,” he said calmly. “I asked your headquarters to distribute her resume ahead of our arrival. Ms. Kowalski has her own corner office in Modis Burbank because she’s one of the best tech recruiters on the West Coast—and the only one I trust. The Professor said I could pick my team. Well, here’s my HR director, and she takes her coffee black.”

         The woman nodded, considering.

         “You selected Ms. Kowalski,” she clarified.

         “Every day,” Ben replied with utmost confidence.

         She nodded again and then waved to the guards. Amy clasped Ben’s hand as their shuttle accelerated past a one-story building labeled SÉCURITÉ and entered an administration complex of tall buildings labeled with names of celestial bodies. A lone woman was waiting by the entrance of a building named Janus. She was very tall with a broad forehead and short, ash-colored hair. The woman barely paused for an introduction before ushering Amy, Ben, and Chuck indoors.

         “Director Durand and Professor Ochsenfeld are expecting you in the Janus meeting room,” she said, overtaking them with wide strides on square-heeled pumps.

         It had been three days since the Spacewatch discovery of UD3. Several sober-faced staffers stared at the three newcomers like rubberneckers passing a traffic accident in the hallway. These men and women certainly knew something.

         “Dr. Schwartz!” one of the staffers whispered, and rushed out to intercept the group. “We’ve met,” he told Ben in a thick German accent. “I worked for NASA on a visa. I was there when you led the Mars orbiters duck-and-cover maneuver for comet Siding Spring!”

         Their tall guide gave sharp looks of disapproval as she reminded everyone that they were expected to report directly, but Ben stopped her.

         “I’m sorry, I don’t remember all of my colleagues,” he said, shaking the man’s hand. “That flyby was nuts, and I didn’t get a lot of sleep.”

         It was the truth, but it was also true that Ben was unobservant when it came to meeting new people. That was Amy’s strength.

         “You were incredible,” the man said in awe.

         Ben beamed with pride and then thanked the man for reaching out, but really it was for recalling a moment in time when Ben was exceptional. Nothing could take away or change that triumphant piece of the past. It was Ben’s forever. He seemed to breathe easier as they continued down the hallway to an elevator. Their guide used her security badge to gain clearance to the top floor. Amy was able to read “Assistant Director” before it retracted on its lanyard. The elevator doors shut behind the group, forcing them to stare at one another in awkward silence.

         “I can’t place your accent,” Amy said to fill the silence.

         The woman’s eyebrows lifted and rippled her broad forehead. Amy had a voice like rusty knives that gave strangers pause. She had suffered from croup as an infant and screamed until she scarred her vocal cords. Then she smoked like a fiend from the age of thirteen until she moved to California and dropped the habit cold turkey.

         “Dutch,” said the assistant director.

         “Ah, I’m sure it’s a pretty language.”

         “Not at all.”

         The elevator slowed to a stop, but Amy wasn’t giving up.

         “Speaking of language,” Amy added, “what does Janus mean?”

         Ben was quick to blurt out that Janus was a moon of Saturn, but the assistant director added, “This is the first building in our headquarters facility. We bring heads of state to the meeting room.”

         The elevator doors parted with her synchronized exit.

         “Janus was the Roman god of gateways…Also of beginnings and endings, and duality. He was depicted with two faces, one young and one old.”

         There were closed, double doors at the end of a short corridor. The assistant director opened the doors and nodded to the newcomers. Ben was the first to step into a large conference room with long tables forming a square studded with chairs around the sides, all facing center. Two of these chairs were occupied by men sitting side by side. Both rose, but only the man on the left was quick about it. The man on the right battled gravity as he fought to stand. Photos of him on the internet were all dated by several decades. Amy wasn’t prepared for Professor Ochsenfeld’s current state of steep decline.

         “Sir,” Ben said. “I mean Professor. It’s such an honor…”

         Ben blathered on. Amy had never seen him offer such respect to the living. The Professor had to be a true legend—not that he looked the part. The dapper cane with mother-of-pearl handle that supported his stooped weight was the only outward sign that he was an eminent Oxford don. Otherwise, his clothes were drab and dated.

         “Professor, let me introduce you to Chuck Maes,” Ben said, motioning back to his friend. “Chuck is from my JPL crew.”

         Chuck nodded with a nervous smile and fidgeted. Ben looked to Amy next. He had to fight for her inclusion.

         “Amy Kowalski,” she said, walking over to the men.

         Introductions were important; she always handled her own with a smile, direct eye contact, and a firm handshake—but not too tight. As Amy got close, the smell of sickness hit her nostrils. Some organ or internal process had gone foul, but Amy still took the Professor’s gnarled hand into her own. Old age and sickness were absent from the army bases where she spent the first eighteen years of her life. While these mortal reminders were still strange and frightening, Amy would never let them get the better of her.

         “It’s such an honor,” she repeated, following Ben’s lead just as he followed hers in the right situation.

         Thick spectacles magnified red-veined eyes draped with lids like unfolded origami. The Professor’s face held no expression but moved with an occasional tremor. It was only his pause that spoke to his momentary surprise; no one would pick her out of a lineup to be Ben’s girlfriend.

         The assistant director stood beside Director Durand after securely shutting the doors. Amy found him handsome for his age; sixties with a strong body, thick white hair, and startling blue eyes. It was only as she studied his expression very closely that she sensed danger.

         “What’s wrong?” she asked immediately.

         The director took a halting breath and introduced both himself and the assistant director as Marcel Durand and Anneke Janssen.

         “But what’s wrong?” Amy demanded.

         The Professor cleared his dry throat and announced, “The comet is accelerating even faster than expected.”

         Ben was no longer smiling, no longer giving deference. He was back in crisis mode. He stood protectively by Amy and stared into the Professor’s unblinking eyes.

         “How many years do we have, Professor?”

         Ben could well have said decades, that was his hopeful estimation, but the Professor shook his head.

         “What do you mean, ‘No’?” Ben asked, raising his voice.

         They didn’t have years, the Professor explained. JPL’s Sentry impact monitoring system and the European Space Agency’s CLOMON system had calculated three very approximate, possible trajectories between them. The shortest of these estimated a potential impact as early as June.

         “June,” Ben repeated. “As in this June?”

         The Professor wrapped his cane on the thin carpeting and yelled back.

         “Yes, this June! You must initiate your plan. Now!”

         Ben took a breath and made several mental calculations with the speed and accuracy of a pocket calculator. He told the room they needed a February 1 launch for a spacecraft with solar power. Both of the spaceport directors protested at the same time.

         “Is it even physically possible?”

         “We’ll find that out, won’t we?” Ben said. “Now set the clocks.”

      

   


   
      
         
            FOUR

            The Arctic West Expedition

            Seward, Alaska

            August 8

            T-minus 177 days to launch

         

         SLEEP GRANTED JACK a reset. Worrying was tiresome, after all, and he needed a break from it. The curtain to Gustavo’s top bunk was still fully closed, so Jack quietly grabbed his towel, toiletry bag, and a pair of flip-flops. The shower in the passageway bathroom was the size of a small closet and had a printout taped up on the wall with instructions. All passengers had to make do with a “sea shower” no more than once a day using only two bursts from the showerhead: one to get wet and one to rinse. Jack understood that heated, drinkable water on demand was still a luxury to the majority of the world’s population. On top of that, he didn’t mind getting dirty and smelling like the mammal he was; it was another form of freedom and truth.

         At 0730 hours, freshly shaved with his short, light hair gelled up in stylish tufts, Jack found the cafeteria-style galley. Crewmembers and scientists sat in the mess deck at long tables chatting and chewing. It was easy to spot which group was which: the Coasties wore navy sweatshirts or work shirts, and the scientists sported plaid button-downs, jeans, facial hair, thumb rings, and fleece vests.

         As a guest passenger, Jack was the odd man out. He helped himself to a stack of chocolate-chip pancakes and sat alone. Flipping open the welcome aboard packet, Jack read an introduction by the ship’s own Captain Weber:

         
            Welcome aboard Healy. Please review the enclosed materials. The inherent hazards of life at sea require that we all understand and follow the basic safety practices which are described…

         

         Jack skimmed the rest. Mostly, he looked for instructions on getting access to his Healy email account. Once the ship reached 75°N latitude, bandwidth would be so limited that only the bridge would be authorized to access the internet. The computer labs in the lounges would only provide email through Healy’s server onboard.

         The Coasties and scientists surrounding Jack made more haste with their breakfasts. Their mornings were booked with scheduled activities listed on the plan of the day posted throughout the ship. Safety drills occupied the crew and one unlucky man-overboard dummy named Ralph. The scientists were to split their numbers in half to inventory equipment lockers and lab spaces while also testing the cranes on deck. Jack was left to his own devices.

         The weather was warmer than he expected; high sixties, set to creep up to 73°F, according to plan of the day posts. Jack stuffed his hat and gloves into the pockets of his parka and thought it unusually warm for Alaska. Or maybe not so unusual, considering that the previous year brought the hottest global temperatures on record by the largest margin to date. The current year was already set to break more records. Jack often remembered the allegory of the frog plopped in water that was slowly brought to a boil—no cause for alarm until you’re already served up on a plate with garlic and lemon.

         The mist had burned off, and Jack could see Seward’s mountains clearly. He walked aft and back again to the bow, checking different vantage points with the viewfinder of his camera. There were more dead eagles in the water, many more, and yet the air was full of healthy, obnoxious gulls that swooped and drafted large ships in the bay.

         Jack craned his head up to the three boxlike structures rising from Healy’s hull.

         The structure closest to the bow housed living quarters: staterooms, lounges, mess deck, gym, laundry, and so on. It was the widest and tallest of the three structures with small, evenly spaced portholes dotting its sides all the way up to a crown of windows and satellite antennae at the bridge, Healy’s central command. Sprouting from the bridge, like a mast and crow’s nest, was a small lookout. No doubt those windows afforded the best panoramic view.

         Jack ducked into the closest ladder well and encountered two Coasties loping down single file.

         “Wrong way, sir,” one of them called out.

         “What?”

         “Yah have to go to the starboard side if yah want to go up.”

         The reasoning was immediately apparent as they squeezed past each other. Jack climbed to the bridge four levels up at the height of a six-story building. He stood and gaped at the view over the tip of Healy’s bow and onto the slate-colored horizon. A crewmember approached and introduced herself as Ensign Sokolov. Stocky, formal but helpful, she offered a tour of the bridge that Jack gladly accepted.

         The other crewmembers were all patient, and each took a moment to give their names, ranks, titles, and assigned tasks. They tried to explain various functions of a long control console with clunky buttons, lights, and radar screens. Captain Weber even walked over to give a handshake. He was tall and lean, like Jack, but with a chiseled profile that belonged on Mount Rushmore. His eyes were blue as worn denim, but unfocused with distraction. After excusing himself, the captain walked up to the windows of the bridge and lifted a pair of binoculars. He didn’t look out to the horizon but down at the dead eagles floating in the water.

         Jack’s pager sounded. He pulled it from his waistband and squinted at the display.

         “What’s this code mean?” he asked Ensign Sokolov.

         “Abandon ship.”

         “We’re still in the harbor!”

         Her eyebrows lifted as she stated that safety drills were explained in the welcome aboard packet and his assigned emergency location was listed on his new passenger card.

         “Yes, it is,” Jack agreed, pulling the card from his back pocket and using it to salute her.

         The abandon ship locker was halfway up Healy’s starboard side. A group of scientists were gathered by the doorway. Jack recognized the woman he had spoken with in the science lounge. She had light brown skin in the true light of day and barely came up to his shoulder in height.

         “Might as well introduce ourselves,” Jack said, and approached with a smile.

         He studied her oval face with rounded cheeks, nose, and chin. Her mouth had soft, mauve-colored lips, as if lightly stained by red wine. Sunglasses and gloves concealed her eyes and ring finger.

         “Maya,” she said, after a pause. “Dr. Maya Gutiérrez. And this is one of my bunkmates, Dr. Nancy Stevens.”

         She motioned to a tall woman standing beside her with paint-spatter freckles and red hair that curled and fluffed around her jawline.

         “I’m Jack,” he said, shaking their hands. “Mr. Jack. Definitely not doctor.”

         A Coastie holding a clipboard walked to the center of the group and called out above the wind.

         “Good morning, life raft number five!”

         They mumbled good morning and each raised their hands when he took attendance.

         “Gustavo Wayãpi?”

         Jack swiveled his head around but didn’t see his bunkmate.

         “Gustavo Wayãpi going once? Going twice?”

         The Coastie made a mark by Gustavo’s name. After roll call, he explained Healy’s abandon ship procedure: what supplies each individual had to bring along, what to wear, and how food would be rationed. Jack scrolled through his email, trying not to count all the new messages from his mother. He was subtle, but the Coastie was watching his audience carefully.

         “You gonna remember all this?” he asked Jack.

         “It’s okay,” Jack assured him. “I can’t die. I’m an only child.”

         The man wasn’t amused.

         “Doubt your mother can save you out here.”

         “You haven’t met my mother!” Jack said, but he tucked away his phone and made a better show of listening.

         “Any questions before we get you all fitted for immersion suits?”

         The Coastie was quick to add that no one knew why the eagles were dying, but the EPA had been alerted days ago. Dr. Nancy Stevens raised her gloved hand.

         “What if the ship needs to turn around?” she asked. “Because of the comet?”

         The Coastie asked Nancy to repeat her question before looking at the rest of them for assistance. He hadn’t heard of any dark comet, but the scientists wouldn’t let him off the hook so easily. The Coastie finally radioed his supervisor, who joined the group ten minutes later with a reply that wasn’t an answer.

         “We hear not much is known ’cause they just spotted the thing,” the supervisor explained.

         The thing still didn’t have a name, only the label UD3.

         “And this is Healy’s last scientific mission,” he added, visibly affected, “so we’re gonna see it to the end.”

         Healy’s Arctic West expeditions had been recently defunded. Climate change wasn’t considered a factual threat by many in the administration. Those who did accept the science still understood that the Coast Guard’s budget had to be slashed where it could in order to fund a multibillion-dollar wall along the country’s southern border.

         As life raft number fivers peeled off to head toward the next station of the abandon ship drill, Jack sidled up to Maya. Here was a new person in a totally new environment, and Jack lived for assignments that dropped him like a paratrooper into unfamiliar territory that required his full focus. Nancy looked back to her bunkmate with an arched red eyebrow, but Maya gave a subtle nod for her to go on ahead. Jack was not unaware of this exchange. Men were trouble, no doubt about it. Jack was nothing if not self-aware and avoided sex with women near his apartment in Brooklyn because there could be no exit plan. (Of course, he still had occasional, messy slip-ups when alcohol or a nostalgic birthday was involved; drunken, nostalgic birthdays were always calamitous.)

         Jack meant to play it safe on this assignment. My stash of emergency condoms is exactly that: for emergencies, Jack promised Nancy in his head, because there can be no exit plan on a ship in the middle of the Arctic. While Jack loved the intensity of new friendships and infatuations, the maintenance of long-term relationships hadn’t proven worth the effort—not yet, anyway.

         “Can I take your picture?” he asked.

         Maya immediately shook her head, sweeping her black ponytail across her shoulder blades.

         “I hate cameras.”

         Jack mimed a punch to the gut. He would have made a great class clown if he had ever felt the need for attention. Maya’s upper lip curled under her teeth as they caught up with the rest of the group: a barely suppressed smile.

         Immersion suits were stored in the helicopter hangar at the top of Healy’s second boxlike structure. The hangar complex was the largest room on the ship and housed two helicopters parked by a folding metal wall leading to the flight deck. Ned Brandt, Healy’s pilot, looked like a solid bench-presser in a short-sleeved navy shirt. An even bulkier Coastie named Malcolm flanked him with large, brown biceps and raised veins like cables.

         Once the stragglers had all gathered, Malcolm held up an immersion suit that Ned called a Gumby. Malcolm demonstrated how to step into the floppy booties, pull on the big-fingered gloves, pull over the hood, and zip up the front. There was even a face flap leaving all but the eyes, nose, and brows safely sealed. Ned pointed to shelves where the immersion suits were stored and told the group to “have at it.”

         Some of the scientists donned the suits, laughed, and waddled around. Others took a more sober stance to the idea of floating in the Arctic Ocean and waiting for rescue. Jack had both feet secured in his Gumby booties when Ned ambled over and playfully poked Jack’s average biceps. He passed an open invitation to the CrossFit classes he taught with Malcolm on Saturday afternoons.

         “There are more dead eagles today,” Jack said suddenly.

         Ned nodded but said nothing.

         
            *  *  *

         

         JACK KNOCKED QUIETLY and entered his stateroom. Gustavo was seated at his metal desk but with the noticeable improvement of overhead lights.

         “You missed the abandon ship drill,” Jack said, with a smile he hoped was disarming. “The Coasties took attendance. You’re gonna get busted.”

         Gustavo continued to stare straight ahead.

         “Look, I know these close quarters aren’t easy,” Jack offered. “I’m sure you’re not used to having another man stuck to you like glue.”

         Gustavo blinked rapidly, like he was coming out of a dream or the daze of a head injury.

         “I am used to it,” he said. “Or, I was.” Gustavo struggled to say the simple words: “I had a twin.”

         As he leaned forward to stand, a chain spilled free of his shirt collar and dangled from his neck. Attached to the end was a crushed piece of metal: a spent bullet. Gustavo crossed the small room, climbed into his bunk, and drew the curtains closed.

         Jack couldn’t imagine the loss of a twin sibling, but he could understand the need to retreat into grief.

         In the silence that followed, tugboat engines revved as they pulled Healy away from the dock. The last Arctic West expedition was underway.

         
            *  *  *

         

         HEALY SAILED OUT of Resurrection Bay and into the Gulf of Alaska. Keeping land in sight, Captain Weber navigated coastal waters until Healy reached the base of Alaska’s long-tail archipelago at Katmai National Park. Jack was on deck for a few hours before sunset. Coasties bustled about but were friendly about interruptions. One pointed to the view from Healy’s starboard side and said that the park drew lots of tourists with its brown bear population. Jack stood by the deck railing and trained his lens at dark volcanic rock, emerald forests, and blue-toned mountains crowned with snowcaps. He was all business with landscapes, like a jeweler inspecting a diamond. People were another matter entirely. He fell in love with everyone behind the camera: women and men, old and young. The day he didn’t love and empathize with his subjects was the day he had to quit photojournalism.
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