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				The end is only imaginary, a destination you invent to keep yourself going, but a point comes when you realize you will never get there. You might have to stop, but that is only because you have run out of time. You stop, but that does not mean you have come to the end.

				Paul Auster, In the Country of Last Things

				I’ll go through it all again

				Watch their doubtful smiles begin

				But the visions that I see believe in me.

				The Weakerthans, “Bigfoot!”

			

		

	
		
			
				
					Prologue

					The Finish Line

				
				She knew she wasn’t going to win. In fact, she often introduced herself this way: I’m Liz White, I’m running for office, and I know I’m not going to win. This would be delivered with an apologetic smile, maybe a gentle laugh, as if she were letting you in on a joke. As if to underscore the foolishness of what she was saying. The person she was addressing, standing on their porch or leaning against a scuffed door frame, might tilt their head, like a puppy hearing an unfamiliar command, unsure if what they heard was, in fact, what Liz had said. But, yes, it was true. Liz was under no illusions when it came to success; the riding in which she was campaigning, composed of mostly well-to-do neighbourhoods on the eastern edge of downtown Toronto, would go to the incumbent Liberal—maybe the New Democratic candidate if things broke just the right way. But the Animal Protection Party of Canada, of which Liz White was the long-time leader? It was not going to happen. It had never happened. It would never happen.

				Onward. One house, then the next. Up a few steps, knock on the door, back down to the sidewalk, then do it again. She called it her workout: “You get in good shape doing this, let me tell you.” It was just past noon on a gorgeous late-summer day. The park across the street was overrun with dogs and babies, and commuter trains occasionally rumbled down the adjacent rail path, hurtling towards or escaping from the city’s core. Campaign signs clung to fences, grew from flower beds, and peeked through front windows like nosy neighbours. The election was only a few days away, but it wouldn’t matter if it was held the following year or in a decade’s time—the results would be the same.

				A snapshot of Liz on this day, from bottom to top: black walking shoes, a white skirt adorned with a black flower pattern, black sweater over a white collared shirt, a black backpack slung over her shoulders, black-framed glasses, grey hair in a bob. She looked like your favourite high school English teacher.

				Her knocking or ringing of the doorbell often went unanswered or ignored, and so she would slip a brochure into the mailbox or place it inside a screen door, where it was likely destined for the blue bin along with the rest of the junk mail. Once in a while a person might answer, albeit cautiously or irritated—one man said he’d worried Liz was a Jehovah’s Witness. Who else showed up unannounced at your home at this time of day?

				She was always gracious, and grateful, when given the opportunity to explain herself. She kept it brief; her pitch usually lasted less than twenty seconds—I’m Liz White, I’m running for the Animal Protection Party of Canada, and I know I’m not going to win—but, sometimes, a conversation would follow. She was especially happy when a dog came to the door; she seemed more comfortable with pets than people.

				“My kind of voter,” Liz said, bending down to meet a small scritch-hunting mutt named Bunny as the owner looked on approvingly.

				“She likes you—she knows you’re on her side,” the woman said, then apologized for already having cast her ballot in advance.

				It didn’t matter. Liz White was not going to win. And she was okay with that.

				

				—

				Having reached the end of the street and the last of the houses, Liz and I retreated to a nearby café. We hadn’t seen each other in about a year and a half, so we found a table outside and made small talk for a while, catching up on one another’s lives over the racket of passing streetcars. I told her how work was progressing on my book—or not progressing, to be honest—and she told me about how the campaign had gone so far. A wasp flew figure eights around my coffee cup; I had to stop myself from swatting it away, unsure of the party’s views on violence towards insects, even the stinging kind.

				I’d first met Liz more than a dozen years earlier, in the summer of 2008. I was a staff reporter for a Toronto-based national newspaper, only a couple of years out of university and way out of my depth. The Great Recession, coupled with the fact nobody wanted to pay for news, had pushed an already precarious industry to the breaking point, and I figured I had another year or two before I found myself in law school or following in my parents’ footsteps to teacher’s college. I might as well spend what little time I had left writing stories that interested me.

				As that year’s federal election approached, I pitched one of my editors the idea of profiling a no-hope candidate—someone running for office who had absolutely zero chance of winning. To me, it was a story about motivation: I was interested in what compelled a person to devote themselves to a goal they knew they’d never accomplish, to knowingly pursue failure. Who does that? What was the point?

				I don’t remember why I chose Liz; maybe it was the fact that she wasn’t the usual Marxist-Leninist or lonely Communist one found on the ballot, or maybe it was the fact that hers was basically a single-issue party, and that issue barely resonated with voters. Sure, people liked animals, but they liked a robust economy even more. I was also living in her riding, so knew full well she had no shot at being competitive, let alone winning. She had a better chance of being eaten by a tiger. In any case, she agreed to be profiled, and I spent a few days with her in the lead-up to the election, hanging out at the party’s rescue cat–adorned headquarters near the city’s East Chinatown, accompanying her to an all-candidates debate, and following her on the campaign trail. I especially recall one Sunday spent knocking on doors in an apartment complex in St. James Town, a diverse vertical neighbourhood in the city’s downtown. She showed up on her bike with a knapsack stuffed full of campaign literature destined to remain unread. Before we went inside the first building, she excitedly recounted how, the previous day, she’d stopped canvassing in order to chase down an injured baby squirrel; after catching it (the ungrateful rodent bit her four times), she stuffed the creature into her bag and took it down to the Humane Society, where she’d once worked. She was hopelessly devoted to the cause.

				“It’s just something I have to do,” she once told me. “It’s just something I can’t turn my back on. I just can’t.”

				It was easier for people to turn their back on Liz; I saw a lot of it that day in 2008. The party was still relatively new—this was only her third time running for office—and, unfortunately, it didn’t seem to be garnering much support. It could simply have been that she was canvassing in a low-income neighbourhood, and voters living there had more pressing concerns than the seal hunt and the thorny ethics of testing products on animals. Then again, the party platform could have been pretty much anything. It was one thing to run for an established political party; it was an entirely different matter to run as a fringe candidate. But that’s what it took to bring about change, she said. “It doesn’t happen in the old, staid, dried-up, burnt-out parties. That’s not where change happens. Change happens on the edge.” She didn’t consider herself to be a fringe candidate, she added. “I think of myself as change.”

				Change took a long time, as Liz knew well. She’d been involved in politics since she was a teenager, in the 1960s, when she volunteered for the campaign of a politician running in Willowdale, where Liz grew up, on Toronto’s northern boundary. Her interests soon expanded beyond her neighbourhood: Later that decade, she joined the protests against the Spadina Expressway, a proposed freeway that threatened to cleave the city in half. She took to the streets alongside a motley group of activists that included the urbanist Jane Jacobs, who’d recently moved to Toronto.

				While her activism went back to her childhood, her devotion to animals came later in life. Liz landed at the Humane Society in the late eighties. She took the job at the insistence of a friend, not out of any particular concern for the plight of animals. It’s not that she was ignorant—years earlier, she’d been given a tour of a slaughterhouse where an uncle worked: “It wasn’t that I wasn’t horrified when I was there,” she told me, “but I didn’t say, ‘Oh my God, I can’t eat meat anymore.’ ” She admitted that she once considered vegetarians “kooks.” But her time at the Humane Society changed her; she began to understand the threats animals faced, and how it was up to people, people like her, to protect them. Looking back on the person she used to be, she sometimes sounded like a born-again Christian reflecting on her life before finding Jesus: “I don’t know what kind of person I was before.”

				Working at the Humane Society was a memorable experience, though perhaps not always a good one. She’d arrived at a tumultuous time in the organization’s history. “It was a wild place to work,” she recalled. “People appeared and disappeared. You’d come in and a desk would be cleared.” Eventually, it was her turn to disappear, which turned out to be a blessing in disguise. “The best thing that ever happened was that I got fired.” She regrouped with some other exiles from the organization, and plotted their next move. “We all sort of gathered and decided that we wanted to do things differently,” she told me. The Animal Alliance of Canada was founded in August 1990, and Liz White became its first director. She was forty years old.

				The Humane Society, with its multi-million-dollar budget, and finely tuned fundraising machine, it was not. The staff went unpaid for the first several years. “Everybody bit the bullet and did what they had to do,” she said. There were victories, but it often felt like one step forward, two steps back. Still, Liz and her colleagues were both stubborn and like-minded, a dangerous combination; they shared the same goals, no matter how difficult they’d be to achieve. For most of them, Liz said, ensuring the welfare of animals was “a passion. You wake up in the morning thinking about it, you go to bed at night thinking about it, you work all day thinking about it. It’s who you are, as opposed to what you do.” But they wanted to do more. After spending more than a decade lobbying and working behind the scenes, it was clear to Liz that they had to become directly involved in the electoral process in order to achieve their goals.

				The Animal Alliance Environment Voters Party of Canada, as it was originally called, became a registered political party on December 10, 2005. It was the first political party in North America that focused on animal rights. Liz ran in her first election six weeks later—the party’s sole candidate. She received 72 votes, 30,802 fewer than the winner. Most people would be discouraged, but not Liz. She ran again two years later, and was doing so yet again, when I came across her story.

				I returned to the newsroom and wrote it all down—thousands of words. My article was published a few days before the election, under the headline “Who Are You Calling Fringe?” The subhead read: “Canadians will not wake up to an Animal Alliance Environment Voters government on Wednesday, and Liz White will most assuredly not be our prime minister. That’s not stopping the Toronto-Centre candidate from giving this election everything she’s got.” A photo of Liz appeared on the front page of the section. I was proud of the profile, and I was also right: She received 187 votes.

				Still, she continued to run, election after election, year after year, in different ridings across the city. Her life, or at least the second half of it, became about the pursuit of what she called “improbable change.” She might have described it as impossible.

				In the end, I didn’t leave journalism—improbably, I managed to survive multiple waves of layoffs before jumping to a larger, more financially secure newspaper. And even as I wrote hundreds more stories, I never forgot her story.

				And the morning after each election, I’d dutifully look up the results in whichever riding Liz had run. The vote totals she mustered—215, 233, 159—did not come close to the amount of work she had put in, countless hours for a vote total easily counted. But she was not discouraged. “Change is really hard for most people,” she once told me. “It’s like a ship going through the water, and you’re trying to get it to turn around and go in the opposite direction. It’s a huge effort to make that happen.” She’d be working towards this change for the rest of her life, this she knew. “I’m going to die at my desk,” she said. And so, onward.

				

				—

				This book is about people who have devoted their lives to things that might never happen. This book is about people, like Liz White, who are pursuing goals that seem impossible to achieve, or goals they know will never be reached in their lifetime. They are living to see a day that will likely never come.

				Think about it like this:

				When you open a book, you know how many pages it contains.

				When you sit down to watch a movie, you’re aware that it will eventually end.

				When you listen to a song, you expect a final note to sound.

				When you are waiting at the starting line, before beginning a race, you know its length—not only the actual distance, but roughly how long it will take to finish. The people you will encounter in this book—artists and astronomers, fortune hunters and physicists, and one man pushing for the end of us all—are running a race they know they might never finish. In some cases they are unsure where the finish line is located. In some cases they are unable to say whether there even is a finish line.

				In other cases, to strain the metaphor further (although it’s one I heard several times over the years), they are running a relay race—presently gripping the baton but ready to hand it off to the next person, who might never cross the finish line, either, but hand it off to someone else, again and again and again, into the distant future.

				And yet, when the starting gun sounded, they all took off.

				Let me put it another way: Would you keep reading this book if you didn’t know how long it would take you to finish? Would you keep reading this book if you knew you’d never reach the final sentence? That you’d have to pass it along to someone else, who would continue on from the comma or period on which you stopped? Of course not.

				My interest is not scientific, but human. What makes someone strive for something—in many cases the thing they want more than anything else—knowing they’ll only be disappointed in the end? Why would someone devote their life to a dream they know will be impossible, or at least very unlikely, to achieve? It’s as if I dedicated myself to writing this book knowing I’d never finish. Which, admittedly, I often felt over the past six years.

				I’ve long been interested in exploring the strange ways people spend their lives. You only live once, so how we choose to fill our precious days—what to do with your time on earth until the sand runs out—is one of the most interesting questions there is to answer. Why become a doctor, why become a chef, why become a boxer? Why become an unelectable politician? What does it mean to spend a lifetime straddling the line between perseverance and delusion, between tenacity and obsession? Who devotes their future to a future that will probably never come?

				I thought I’d try to find out.

				This book is the culmination of hundreds of interviews and more than 100,000 kilometres of travel across several continents, from the deserts of Arizona to the forests of Norway, from a possibly civilization-saving space mission launched on the edge of the Pacific Ocean to a remarkable gathering of rocket scientists who want to take the human race beyond the stars.

				What follows is not exhaustive or meant to be all-encompassing. There are many other people I could have profiled in the following pages. This book is simply a chronicle of my abiding interest, as a journalist, in people who have displayed incredible devotion. Who have refused to quit. Or who are starting an adventure others will one day finish.

				I’ve thought a lot about a conversation I had at the outset of this project. One of the first people I spoke to was Seth Shostak, a senior astronomer at the SETI Institute, the American organization that leads the search for extraterrestrial intelligence. I’m captivated by the idea of life outside our solar system, and have often told people that my own hope is to live long enough to reach the day it’s confirmed that we are not alone in the universe. But mine is a childhood fascination; Shostak had devoted most of the eight decades he’d spent on the planet to something he might never witness. And yet, he told me, he had no regrets. What he did was part of something far larger, far greater, than a single life could contain. He knew doctors who had spent their careers researching a cure for cancer. Did the fact that there was still no cure mean they had wasted their lives? Of course not.

				“It’s like building cathedrals in the Middle Ages,” he said, the first utterance of an analogy I heard many times over the years. “It might take four, six, ten generations to finish the darn thing. You might think there isn’t much incentive to get started because you’ll never see the completed project.”

				This book is about the people who start, finish be damned.

				

				—

				The election to select members for the 44th Canadian Parliament was held on September 20, 2021. The next morning, I went online to check the results of my riding. Liz White received 183 votes. It might be a breach of journalistic ethics to admit this, but I was one of them. Standing in the polling station, looking at her name on the ballot, it was the least I could do. It brought her one step closer to a finish line she would never cross. And when I spoke to her next, there was no point even asking if she planned to run again. I already knew the answer. Onward.

			

		

	
		
			
				One

				The Listeners

			
			The centre of the search for intelligent life in the universe was a nondescript two-storey building in a nondescript commercial park in a nondescript section of Mountain View, California, a nondescript city about an hour south of downtown San Francisco. I arrived at the SETI Institute around lunchtime one Monday in late January. It had been drizzling on-and-off all morning, and the parking lot was mostly devoid of life. The neighbouring companies had names (CaaStle, Kaleidescape, NeuCyte) that didn’t betray their work, but, to be fair, if you weren’t familiar with the institute’s decades-old mission, you’d probably be confused by its name as well. The logo was stencilled on a window next to the main entrance—the first letter a backward S that had been fashioned into a question mark. It represented uncertainty, a guess, a riddle without a solution: Are we alone?

			It was, in my humble opinion, the greatest question we can ask ourselves, and I’d long been interested in the work done at the institute to answer it. All my life I’ve been fascinated with outer space and the mysteries it contains—what other civilizations and species might be out there, waiting for us to find them. When I began writing this book, I knew that I’d end up at the institute, that it was a necessary pilgrimage to make. Now that I was here, I could hardly believe it. I took out my iPhone, snapped a photograph of myself reflected in the logo, and went inside.

			I climbed the stairs to the second floor—the institute shared the building with a robotics company that made, from what I could tell, souped-up versions of the Roomba vacuum-cleaning robot—and presented myself at reception. It was pin-drop quiet; only a handful of employees were working in the office on this day. Nearby stood a cardboard cut-out of the pioneering astrophysicist Frank Drake, the institute’s patron saint. On the wall behind him, in bright white neon, was the equation, formulated to estimate the number of detectable civilizations in our galaxy, and widely considered to be the second-most famous in all of science, that bears his name:

			[image: ]

			A few moments later, I found myself face to face with Seth Shostak, the institute’s senior astronomer, and one of its most visible public figures. He’d been involved in the search for several decades, and was probably the institute’s longest-tenured employee. Not that his job had changed much over the years.

			“What we’re doing now is basically the same thing as we would have done twenty, thirty years ago, except the equipment is a little more sophisticated,” he told me with a shrug. “You’ve got better electronics, better computers, better software, but the idea is still the same: Let’s see if we can eavesdrop on the aliens.”

			His cluttered office was a testament to the peculiar path his career had taken. Among the awards and citations hanging on the walls were illustrations of extraterrestrial landscapes; photographs of radio observatories; a sign pointing the way to Roswell, New Mexico’s “UFO crash site”; a “registered claim & deed for lunar property”; a bust of a bug-eyed grey alien; and a framed Time magazine cover asking the same question he’d spent the last several decades contemplating: “Is Anybody Out There?” To Shostak, it was an obvious yes. But, lacking concrete proof, it was now up to people like him to gather evidence and present it to the world, a messenger of the stars.

			When I’d entered his office, my eyes were immediately drawn to a framed still from Destination Moon, which had been released in 1950, and which tells the story of America’s first trip to the lunar surface, and to a vintage poster of the 1951 sci-fi classic The Day the Earth Stood Still, in which an alien visitor named Klaatu, accompanied by a giant robot named Gort, arrives to deliver a warning to our planet. Shostak, who served as a scientific advisor on the less-than-classic 2008 remake starring Keanu Reeves, had spent much of his life trying to find Klaatu.

			The posters also told Shostak’s origin story; it was cinema that first sparked his interest in space. As a boy growing up in Arlington, Virginia, he spent his free time making 8 and 16mm films with a friend. Kubrick he was not. They were “intended to be science fiction,” he recalled, “but people laughed at them. And since they laughed at them we decided we were making comedies.” It’s easy to imagine a life spent in movies, but his father, who headed up the electronics branch of the Office of Naval Research, would not have approved of his son going off to film school, Shostak told me somewhat wistfully: “It would have disappointed him greatly.” Instead, he studied physics at Princeton, then earned a doctorate in astrophysics at Caltech. After graduation he spent a few years as a research associate at the National Radio Astronomy Observatory, where his hunt began. In his quasi-memoir Confessions of an Alien Hunter, Shostak recalls aiming the observatory’s Green Bank Telescope, during the brief moments it wasn’t in use, at nearby stars in the hopes of getting a signal. He compared these attempts to “feeding pocket change to a slot machine on the off chance of hitting the jackpot.” He later spent about a dozen years in the Netherlands, working at a small university and conducting research at a state-of-the-art radio telescope spearheaded by the pioneering Dutch astronomer Jan Oort.

			Not long after his return to the United States, Shostak joined the SETI Institute at the behest of Jill Tarter, one of its founders, whom he’d first met in Holland when they’d used the Dutch telescope to probe the heart of the Milky Way for artificial signals. He’d never left.

			“SETI addresses a question that everybody is interested in, not just a handful of academics,” he said. “Whatever the reason, everybody wants to know if there’s anybody out there.”

			That included me. It had been almost five years since we’d first spoken, when Shostak was one of the initial people I’d interviewed for this book. At the time, he bet me a donut that we’d “find ET” in the next few decades. He was now eighty years old—his voice was softer than I remembered; he spoke a bit slower—but he remained optimistic: “We have equipment now that can find a signal produced by a society that was, more or less, at our technological level. So we can find our peers, if you will. We haven’t yet, but on the other hand, it could happen tonight.”

			A moment later the phone on his desk rang, the third time in the last hour someone had tried to reach him. Once again, he ignored the call.

			

			—

			
				One summer day in 1950, over lunch in the cafeteria of the Los Alamos National Laboratory, near Santa Fe, New Mexico, the Italian-American physicist Enrico Fermi posed a simple question to his colleagues that, decades later, had proven stubbornly difficult to answer: Where are they? His namesake paradox—that the universe should be teeming with civilizations, many of which are likely older and more advanced than our own, and therefore might have achieved the capability of interstellar travel, yet we still lack any evidence of their existence and, as far as we know, have not been paid a visit—was the question those in the field of SETI (Search for Extraterrestrial Intelligence) have spent their lives trying to answer.

			Later that decade, in the September 19, 1959, issue of Nature, the Cornell physicists Giuseppe Cocconi and Philip Morrison, the latter of whom had worked on the Manhattan Project at Los Alamos with Fermi, published a short article called “Searching for Interstellar Communications.” In brief, it argued that advancements in radio telescopes meant scientists now had the tools to probe for alien civilizations. “[T]he presence of interstellar signals is entirely consistent with all we now know, and that if signals are present the means of detecting them is now at hand.” They concluded that “a discriminating search for signals deserves a considerable effort. The probability of success is difficult to estimate; but if we never search, the chance of success is zero.”

			“It was obviously not an article that could be easily put into an astrophysical journal or something like that because we didn’t have results,” Morrison, who died in 2005, later recalled. “It was a speculative thing.” This speculation divided his colleagues. “Most felt it was not a good idea, probably rather foolish, certainly completely speculative, and hardly worth discussing. On the other hand, a number of people were much intrigued by it.”

			At the same time Morrison and Cocconi were preparing their article for publication, Frank Drake was preparing to conduct what is widely considered to be the first modern SETI experiment, Project Ozma. Beginning on April 8, 1960, at the National Radio Astronomy Observatory in Green Bank, Drake used a recently built twenty-six-metre radio telescope to “listen” for signals from two nearby stars, Tau Ceti and Epsilon Eridani—which coincidentally had been identified by Morrison and Cocconi as among the first stars that should be probed. His ground-breaking research, which took place over the course of several months and lasted a grand total of two hundred hours, found nothing.

			The following year, the National Academy of Sciences organized its first-ever SETI meeting; scientists who made the trip to Green Bank included Drake, Morrison, and Carl Sagan. (The group became known as the Order of the Dolphin after the work of one of the attendees, the neuroscientist John C. Lilly, whose research involved communicating with these aquatic mammals.)

			A few days before it began, mostly as “a way of organising the meeting,” as he later put it to an interviewer, Drake wrote an equation on a blackboard. The Drake equation told us that the number of possible civilizations in our galaxy depended on myriad factors—from the fraction of stars that have planets, to the number of planets that could support life, to whether that life became “intelligent,” to whether that intelligent life developed technology that we on Earth could detect, to the length of time a technologically advanced civilization actually produced detectable signals. Drake’s original estimate put the number of such civilizations in the Milky Way anywhere between 1,000 and 100,000,000, though later in life he settled on 10,000. If Fermi was asking where they were, Drake was reassuring him: Don’t worry, they’re out there, somewhere.

			This kind of speculation is instinctive—we look around and think “Why am I here?” Then we look up and wonder: “What’s out there?” Even though SETI has not existed as a scientific discipline for that long, it might be considered one of the oldest sciences, as it attempts to address a mystery that has been troubling humans for as long as we’ve been aware there exists a vast world beyond our own.

			And as long as SETI has been around, there have been people questioning whether or not we should pursue this line of research. Almost a year after Morrison and Cocconi’s article appeared in Nature, and a few months after Project Ozma began, the Nobel Prize–winning physicist Edward Purcell delivered a lecture at the Brookhaven National Laboratory, on Long Island, New York, entitled “Radioastronomy and Communication Through Space.”

			Said Purcell of the search for extraterrestrial life:

			“[I]n my view, this is too adult an activity for our society to engage in, on a large scale, at the present time. We haven’t grown up to it. It is a project which has to be funded by the century, not by the fiscal year. Furthermore, it is a project which is very likely to fail completely. If you spend a lot of money and go around every ten years and say, ‘We haven’t heard anything yet,’ you can imagine how you make out before a congressional committee.”

			Purcell had no idea how right he would be.

			

			—

			
				When I asked her to share the story of how she came to devote her life to the search for intelligence elsewhere in the universe, Jill Tarter, the SETI Institute’s co-founder, told me about Florida.

			Her family would regularly travel from their home outside New York City to see relatives who lived in Manasota Key, on the Gulf of Mexico. Sometimes, late at night, when the world had gone dark, Tarter and her father would take a walk by the water. He’d worked in an observatory as an undergraduate, and mulled a career in astronomy at one time, and so would point out the various constellations, Tarter told me, as they looked up at the army of stars.

			“I just remember thinking that there would be some other little creature with a parent, walking along some ocean on some other planet around one of these stars. And the sun would be a star in their sky.”

			Years later, when she was a graduate student at UC Berkeley in the early seventies, a colleague handed Tarter a copy of Project Cyclops, a landmark 1971 report about how to best search for intelligent life. Spearheaded by Barney Oliver, another Green Bank Dolphin, it recommended that SETI become “an ongoing part of the total NASA space program, with its own budget and funding.” A suitable budget, it was estimated, would be $6 billion to $10 billion, with no promise of success.

			“The search will almost certainly take years, perhaps decades and possibly centuries,” its authors wrote. “To undertake so enduring a program requires not only that the search be highly automated, it requires a long term funding commitment. This in turn requires faith. Faith that the quest is worth the effort, faith that man will survive to reap the benefits of success, and faith that other races are, and have been, equally curious and determined to expand their horizons. We are almost certainly not the first intelligent species to undertake the search.”

			Reading the report, it dawned on Tarter that the little girl walking along the beach had not been the only person on Earth looking up at the stars, wondering what else was out there. “I realized that this is the question that humanity’s been asking itself forever.”

			I thought of Tarter now, sitting in a small conference room adorned with a full-size mural of her standing in front of the institute’s Allen Telescope Array (ATA), in northern California, the construction of which she championed and which I planned to visit later in the week. A plaque near the door read: “Jill Tarter directly or indirectly impacted almost every SETI endeavor underway today.” (She was also the inspiration for the radio astronomer Ellie Arroway in Sagan’s 1985 novel Contact, one of my all-time favourite books, about the discovery of a signal from an advanced extraterrestrial civilization. It was later turned into a just-as-great film starring Jodie Foster, the viewing of which, when I was a teenager, was a formative experience in my own burgeoning interest in SETI. Tarter retired from the institute in 2012, and at the time we spoke was now in a role she described to me as “chief cheerleader for all things SETI.”)

			I was here to interview Bill Diamond, a goateed, bespectacled man in his sixties wearing a SETI-branded fleece. The current president and CEO, Diamond arrived at the institute in 2015 after a successful career in business and tech that had taken him across the United States and around the world. Growing up in the Boston area, he’d always had an interest in space: He’d studied physics and astronomy, owned all of Sagan’s books and watched Cosmos, read the sci-fi classics. So he knew how fortunate he was to be in his role. It wasn’t that running the institute was the best job on Earth; it was the only job like it on Earth. “I’m not aware of any other entity in the world with more or less the same mission,” he told me. That mission was to explore a subject once “confined to the realms of philosophy and religion” but now “solidly within the domains of science to answer. And that question is: Are we alone in the universe? Is there any other life out there as we look up at the stars? That quest, the answer to that question, is what we do at the SETI Institute.”

			But it’s always been an arduous quest, and perhaps never more so than when he joined the institute. It was a time of turmoil, though Diamond diplomatically described the period as “some upheavals, some financial struggles and other issues.” To be fair, SETI and financial struggles are synonymous, as Edward Purcell had predicted.

			NASA began funding SETI in 1975, though not at the Cyclops-like levels those in the field wanted; the initial program was a rather tiny affair, operating out of the federal space agency’s Ames Research Center, which I’d driven past on my way into Mountain View the previous day. It was a small team and money was tight; indeed, the program was actually defunded for a spell in the early eighties. (Funding was restored thanks in part to the lobbying efforts of Sagan, who, in the October 1982 issue of Science, published a letter urging “the organization of a coordinated, worldwide and systematic search for extraterrestrial intelligence” that was co-signed by a number of Nobel laureates and other leading scientists; even Purcell added his name.) This haphazard, precarious existence, one reliant on the whims of oblivious politicians, was not conducive to what should have been treated as the greatest search in human history. Which is why a group that included Frank Drake, Barney Oliver, and Jill Tarter joined forces to form a separate, independent, non-profit organization. The SETI Institute was founded on November 20, 1984; Tarter wrote the charter, and was named its first employee.

			The institute still relied on NASA grants, however, which meant oblivious politicians still controlled much of their funding. The darkest day in the institute’s history came in 1993, when the United States government, led by an overzealous senator, Richard Bryan of Nevada, eliminated all SETI funding—axing tens of millions of dollars that had been promised for the rest of the decade. Few wanted to fund a program that was literally turning up nothing. “[M]illions have been spent and we have yet to bag a single little green fellow,” said the senator, proving he had no clue what SETI actually did. “Not a single Martian has said ‘Take me to your leader,’ and not a single flying saucer has applied for FAA approval.”

			It was a catastrophic turn of events for the field, and for those who had made it their life.

			“When Congress cut funding to the field in 1993, the final nail in the coffin, when Richard Bryan and all of that happened, it didn’t just terminate a project,” said Andrew Siemion, the Bernard M. Oliver Chair for SETI Research at the institute. “The effect of that was far, far more expansive than just that one program ending. It ended the progression, the continuity of research, the continuity of knowledge within the field broadly—it ended all of that.”

			“After Senator Bryan terminated the funds, I told my husband not to leave me alone with any sharp objects,” Tarter told me. With the taps shut off, the institute had to find new ways to survive. “We’ve been raising money since ’93 to keep this going.”

			The institute, at the time of my visit, employed 138 staff, including scientists and educators and administrators, on an annual operating budget of $28 million. But what was often described to me as “pure SETI”—the actual search for extraterrestrial intelligence that gives the institute its acronym—had become just a small part of their larger mission, and remained the one area that received no government funding.

			“Pure SETI is funded entirely through philanthropic resources,” Diamond said, seemingly both proud and irked that the researchers in this field had to fend for themselves.

			And yet, the people I spoke to said SETI’s future was brighter than at any time since federal support had disappeared. Yes, funding was still an issue, and probably always would be, at least until some evidence was found. But there had been an injection of resources in recent years thanks to a few deep-pocketed benefactors, most notably the Russian-Israeli billionaire Yuri Milner, who in 2015 announced a $100 million initiative called Breakthrough Listen to help find intelligent life elsewhere in the universe, and the American tech entrepreneur Franklin Antonio, co-founder of the semiconductor giant Qualcomm, who’d become a huge supporter of SETI before he passed away suddenly in May 2022. The word huge might not be strong enough: It was announced, a couple of months before my visit, that Antonio left $200 million to the institute.

			“It’s really a game-changer,” said Diamond, who appeared to be still wrapping his head around the sum. “The long-term financial sustainability of the institute itself is secured in many ways.”

			I said goodbye to Diamond and made my way back to reception. Before leaving, I went over and snapped a photo of the neon Drake equation. When Drake had devised the formula, more than a half century before my visit, only the R variable had been known: the yearly formation rate of life-supporting stars. While progress had been made in the subsequent decades, the equation had still not been solved. True, astronomers had become confident in the value of fp, the fraction of stars that have planets—it’s likely most of them—while observations made by NASA’s Kepler space telescope suggested that between 20 and 50 percent of these planets might be capable of supporting life, bringing us closer to answering ne.

			We also, unwittingly and unfortunately, might have been on the verge of solving L, too—the length of time that a technologically advanced civilization, like ours, lasts. As humans proved with every passing year, L could be a rather small number. There might have been hundreds or thousands of such civilizations—long, long ago, in a galaxy far, far away—that already died out. Or perhaps another space-faring species will come looking for us only after we’re gone. SETI was not just a search for who, or what, but a search for when.

			Humans don’t last long, in the grand scheme of things. I never had the chance to talk to Frank Drake, for instance. I’d been given his email, and sent him a note during the early stages of researching this book. “I’ve spoken to many, many of your peers in the community, but, ultimately, it’s you I’d most love to talk to,” I wrote. He never replied. My heart sank when I learned of his death, in September 2022, at the age of ninety-two.

			A couple of months later, the institute arranged a celebration of his life. The two-hour service was filled with speeches from his family and colleagues, including Seth Shostak, who’d first met Drake in 1974. Even Bill Nye the Science Guy sent in a tribute video.

			People told stories about his childhood in Depression-era Chicago, tales from his time at Green Bank, the early days of SETI, and anecdotes from his years at the institute. He was remembered as a devoted father, a quiet and kind man who adored ice cream and wine and orchids and opals, a man who had a deep love for “all things wondrous and mysterious in our universe,” in the words of his daughter, Leila.

			One of the tributes came from Jonathan Lunine, chair of the astronomy department at Cornell, where Drake studied and taught, who called him “a visionary who saw the search for extraterrestrial intelligence not as a curiosity but as an essential demonstration of humankind’s coming of age in the cosmos.” He recalled attending one of Drake’s public lectures, back when Lunine was in high school, which had cemented his own interest in astronomy. Now, more than forty-five years later, Lunine was recording his remarks from his office, which had once belonged to Drake. The blackboard behind him was filled with chalk equations, figures and graphs, the mad language of science. If I looked at it just so, I could almost see the faint traces of Drake’s handwriting, like the light of a distant star.

			

			—

			
				After a couple of days in Mountain View, I drove north to Berkeley. On my first morning in town, I had coffee with Dan Werthimer on the edge of the UC Berkeley campus, at the eclectic home he shared with his wife and their son. When I’d asked for directions, Werthimer, chief scientist at the Berkeley SETI Research Center, told me to look for a bright green house with an elephant in the yard. I thought he was joking, but it turned out there was a reason he’d once been featured in an article titled “How Quirky Is Berkeley?” Inside, a lot of the decor was Star Trek–themed, and specifically Spock—there was Leonard Nimoy on plates in the kitchen, on a clock, on a cookie jar, even on a pillow on the couch where I sat, drinking coffee, as the family’s two dogs pawed around my feet.

			“A lot of us watched Star Trek,” Werthimer said by way of explanation. By “us” he meant those in SETI, which had become obvious early in my research. Whenever I interviewed someone in the field, and asked how they’d first become interested in outer space and the question of extraterrestrial life, rarely did they fail to mention Gene Roddenberry’s pioneering series and its portrayal of a universe brimming with intergalactic species. (Preference for the original seasons or The Next Generation—a beloved part of my childhood—was pretty split, though I was pleasantly surprised when someone finally chose Deep Space Nine.)

			Werthimer’s story was similar to others I’d heard: Star Trek and Carl Sagan and Isaac Asimov; days spent pondering the all-consuming question: Are we alone? “But I didn’t really know how to address it until I got good at electronics and computing.” He added: “You can’t really do much in SETI unless you know how to build stuff.”

			When he was in high school, Werthimer was a member of a group that called itself the Homebrew Computer Club, an oddball collective of tech geeks and Bay Area misfits who got together to show off their DIY CPUs, trade parts, and swap tips. The club’s ranks included Steve Jobs and Steve Wozniak, the future co-founders of Apple, among other eventual Silicon Valley luminaries. “Everybody in that club got pretty much filthy rich,” Werthimer told me the first time we spoke. “Except me.”

			There’s a universe in which Werthimer followed his peers from the club into the tech world. He sometimes thought about the life he might have led. He was a scientist, after all, and what was this alternate timeline other than a hypothesis left untested—what could have been, what might have been, what never was. He would never know.

			Instead, he went into SETI. Perhaps it had not brought Werthimer unfathomable riches, but he’d enjoyed as successful a career in the field as is possible, short of finding proof of an advanced civilization. Besides being Berkeley’s chief SETI scientist, he’d co-founded and served as principal investigator for SETI@Home, which harnessed a worldwide network of personal computers to help process data harvested by the Arecibo Observatory in Puerto Rico, a ground-breaking project that came to an end not long before the radio telescope, for many decades the world’s largest, collapsed in 2020. It was SETI@Home that had introduced me to the field: When I was perhaps twelve or thirteen years old, while visiting family friends, I spotted a strange screensaver on their desktop monitor. What is this? I asked. We’re helping look for aliens, I was told.

			After a couple of coffees, Werthimer and I headed for UC Berkeley, home to one of the only SETI research programs in the world. It was still fairly early in the morning, and students were just beginning to emerge. As we walked through campus, Werthimer played tour guide, pointing out various landmarks and regaling me with stories of his time as a student. “It’s got a great history. I came out here in the sixties to get tear-gassed.”

			We arrived at Campbell Hall, the home of the school’s physics and astronomy departments; outside the entrance was a row of parking spaces reserved for Nobel laureates. Werthimer took me up to the roof—we could see all the way to San Francisco; the Golden Gate Bridge and Alcatraz in the distance—and we then headed downstairs to one of the labs. He flicked on the lights.

			“So, this is where we build the SETI equipment,” he said. The room was empty. “Astronomers are not up yet.”

			There were electronic parts on shelves, cluttered desks, old spectrometers, wires and circuit boards and all sorts of things whose use I would never understand. Looking at the mess, it struck me that Werthimer had never really left the Homebrew Computer Club.

			“The way that I go about doing astronomy is trying to figure out: Is there some new instrument that we could build to probe some new parameter of space that nobody’s looked at before where you might find something? I’m not very good at doing astronomy. There are these theoretical astronomers that do a lot of math and work out the theory behind black holes. I can’t really do that. But I’m good at building instruments. So I figured out that I could combine my skills in electronics and computing with SETI.”

			To demonstrate this, Werthimer showed me a project he’d been working on in South Africa’s Karoo desert, an array whose 350 telescopes were constructed “out of plywood and PVC plastic pipe.” I expressed incredulity that such a scientifically advanced project could be built out of items found at your local hardware store. “These are low-frequency telescopes,” he explained. It was not specifically a SETI array, he added, but rather one looking into how the first galaxies and stars were formed.

			Elsewhere in the room was a jumble of parts from his PANOSETI (Pulsed All-Sky Near-Infrared and Optical) project. The idea was to set up “100 telescopes poking out in different directions,” he said, showing me one of the devices, so that they could “cover a big chunk of the sky.” This would allow them to “make a movie of the sky at a billion frames a second—so every nanosecond we take a picture,” which would enable them to look for laser flashes and other hard-to-find signals that might be out there. No one had explored the sky at such short timescales before. “What’s kind of cool about astronomy is if you just probe the universe at some new timescale or some new wavelength […] there’s phenomena to be discovered.”

			“That’s one way to make a discovery in astronomy—just probe something that nobody’s looked at before,” he added. “Maybe we won’t find ET, but we’ll find something.”

			SETI, when it came right down to it, was a shot in the dark. Or, listening for a shot in the dark. Werthimer agreed. Despite almost a half century of experience, which culminated in being awarded the Drake Award in 2021, he remained unsure what he, and his peers, were accomplishing.

			“There’s this problem in SETI: We probably don’t know what we’re doing,” he admitted. “We don’t know where to point our telescope. We don’t know if they’re sending radio or optical or invisible or gamma rays. We have no idea what might come out of another civilization. There’s thousands of different ideas! We don’t know when they might be sending a signal, what kind of modulation. There’s like eleven different unknowns. And there’s no way that humans can even scratch at that.”

			After some more time in the lab, we went to the nearby offices of Breakthrough Listen, where Werthimer had served as founding director. It had recently been announced that the project was moving its headquarters to Oxford, though it was keeping this outpost at Berkeley, which, between the university and the SETI Institute, had long made the region the epicentre of the field.

			That said, not everyone involved in SETI lived in the Bay Area. There was Jason Wright, who’d founded the Penn State Extraterrestrial Intelligence Center in 2020, and Shelley Wright (no relation to Jason Wright) at UC San Diego. There was Michael Garrett at the University of Manchester, who’d told me “the thing that gets me out of bed in the morning is looking for extraterrestrials.” At Harvard you had Paul Horowitz and Avi Loeb, the latter a talented self-promoter who’d made a name by theorizing that ‘Oumuamua, the first interstellar object known to have visited our solar system, which had been identified in 2017, might be a spacecraft. (Loeb, who later published a book about it, Extraterrestrial, did not think much of the SETI community: “They have an inferiority complex,” he told me. “They’re trying to keep as quiet as possible. And every time they collect data they’re doing their best to report that there is nothing in it.” Many of his peers, I suspected and some confirmed, did not think much of him.) In all, Seth Shostak guessed that “the total number of people in the world who are looking for intelligent extraterrestrials might be a dozen. Maybe two dozen. That’s it.” Werthimer thought that was an overestimate: “You can count the main people on one hand.”

			Part of the reason for this was that, for many years, SETI was an object of ridicule, even among fellow astronomers. Horowitz, a professor emeritus in Harvard’s Department of Physics, told me about a book that came out in 1995, a few years after Senator Bryan successfully cut funding, written by a SETI believer-turned-skeptic named Ben Zuckerman. It was called Extraterrestrials: Where Are They? At one point during our conversation, Horowitz put me on hold, found the book on his shelf, opened it to its title page, and read the inscription: “For Paul, to help you see the light.” He laughed. “The light was we’re not going to find them.”

			Andrew Siemion, who in addition to his work at the institute served as director of the Berkeley SETI Research Center and principal investigator for Breakthrough Listen, recalled getting funny looks as a grad student when he said he was pursuing SETI: “There was snickering. Like, well, you know, he’s not really doing science.” Things have improved over the years, he said, but “working in SETI requires a certain resignation towards any kind of normal, professional career in astronomy.”

			The history of SETI was one of frustration. It was not simply that nothing had been found. (Unless you believe the Earth had already been visited by aliens, which, in SETI circles, was not exactly a popular opinion.) Those in the field could live with the silence—most expected it, in fact. It’s that the people and organizations orbiting them, whether colleagues in academia controlling their careers or politicians controlling their budgets, had never felt the same devotion to the field as they did.

			Training the next generation of SETI researchers—those more likely to witness a breakthrough—had proved especially daunting. They left for more stable jobs, more stable funding, better opportunities. “Only a few of my students have stayed in SETI,” said Werthimer. “And I don’t blame ’em. How are you going to get a job just saying, ‘I did my Ph.D. looking and I didn’t find anything’?” As painful as it was to hear, his advice for students was to pursue SETI on the side. “SETI is fragile,” he said. “It’s not a good thing to go into for a career. You’re not going to get promoted. People just think it’s kind of wacko.”

			Fortunately, not everyone took this advice to heart. In the Breakthrough offices I met one of his former students, Sofia Sheikh, likely one of the youngest SETI researchers in the world. Originally from a small town in South Carolina, she’d gotten involved in the search while an undergrad at UC Berkeley, when Breakthrough Listen was first getting off the ground. (“I read about it on Reddit.”) There were a lot of students interested in going into the field these days, she said, there just weren’t enough jobs or funds to go around.

			“From my perspective, being able to do SETI is purely a curiosity-driven question,” she said. “It’s kind of a privilege to work on this as a topic and a job. I think we try to link it to some big overarching question about the importance of humanity, or these religious questions about ‘Why are we here? Can we make connections with other beings?’ All of these deep human questions. That’s true for some people. For me, it’s more like: This is really cool.” She laughed. “It’s cool that we have sort of reached a point where we can have people just thinking about these weird, wacko topics like SETI. And I get to be one of them.”

			

			—

			
				They were born into a world whose greatest mysteries were in the stars. They listened to the sky and the fact they heard nothing, loudly, was a siren song they couldn’t resist. They were obsessed with Isaac Asimov and Arthur C. Clarke, Stephen Hawking and Carl Sagan, Star Trek—but never Star Wars. Some of them were children of the space race. Others were simply taken by the enormity of the cosmos. Sometimes it was just a voice in the back of their head, wondering.

			“Somehow, the universe has given rise to an entity that can ask questions about the universe itself—the universe that gave rise to that entity,” Andrew Siemion said, the first time we spoke. “Ultimately, do we live in a universe in which intelligent life has arisen only once? Or do we live in a universe in which intelligent life has arisen, and is arising, many, many, many, many times?

			“It was just so incredibly obvious to me that that was the biggest question, the most interesting question, most exciting question, that you could possibly explore in astronomy.”

			What drew them together was what separated them from everyone else: While the rest of the world went about their days, wondering what they could do here on this planet, they wondered what they could find out there, on other planets, in the vastness of the universe. What drew them together was the fact they knew they might never find a thing, and still they searched, intergalactic beachcombers looking for a single, specific grain of sand.

			“You might not succeed in your lifetime,” Jill Tarter told me, “so it takes a certain kind of person that enjoys the process of getting there—waking up in the morning to try and figure out how you can do the search better today than you did yesterday.”

			She was comfortable with the fact she would not live to see her life’s dream come true, as were most of her peers. SETI, as a scientific pursuit, was in its nascency. There was still so much work to be done. I was constantly reminded that we’d only looked at a trivial cross-section of the universe. How trivial? Tarter wanted to find out, so, years ago, she commissioned a study. If the universe was the same size as all the oceans on Earth, she said, we would have searched the equivalent of a hot tub. (When she first ran the numbers, it was only a cup. “That should have sent us all screaming away from this,” she told me.)

			Instead, they were running towards it. Would they find success? Seth Shostak, of course, was endlessly optimistic. (“Seth Shostak always says it’s going to be a few years away,” Werthimer told me. “But he’s been saying that, also, for forty years.”) Sofia Sheikh, younger than most of her peers, told me that “if there’s a radio beacon pointed at Earth, I think we will find it in our lifetime. Now that’s a pretty big if.” But there were so many different ways of detecting other civilizations, she knew, and the odds suggested we would still be looking decades, if not centuries, from now.

			“People have been thinking about this question for thousands of years, and it’s kind of naive to think that your generation is somehow special compared to the generations that have gone before you,” said Werthimer. “It might be a generation a billion years from now.”

			Even if they’d begun their work knowing they’d likely never see an end, I felt a deep sadness whenever I read old interviews with the field’s pioneers, almost all of whom are gone. Someone told me a story that, before he died, Carl Sagan was asked to name one thing he’d regret not having lived to see. His answer? Finding life elsewhere in the universe. I felt the same way. When I read Contact for the first time, it wasn’t awe I felt; it was envy. His characters knew the answer.

			When I asked Bill Diamond what kind of people are attracted to the search, what commonalities they shared, he said that it wasn’t just an “unrelenting curiosity”—everyone involved in SETI possessed that in spades. Rather, it was that they were “motivated enough by their curiosity to pursue questions to which there may not be any near-term answers,” he said. “Questions that they realize they may not be able to answer, or at least anytime soon.”

			“The people that have worked in this field generally have some kind of pathological situation that permits them, or encourages them, to continue to do it,” said Andrew Siemion when I asked him a similar question. “We all weigh the relative probability of making some detection or getting some sort of payoff with what we individually view as the importance of the question. Thankfully, I think, for the human species, at least a few of us in the subject of SETI do that calculation and think it to be an important thing to continue to work on, even in the face of the reality that we probably won’t succeed.”

			I didn’t understand how it wasn’t considered even more important. How there weren’t hundreds—thousands!—of young scientists entering the field; how NASA wasn’t breaking its budget on SETI missions; how the world didn’t come together to forget about our problems down here and unite to focus on out there. It was silly, of course. I knew the answer, but still I asked. It was strange: Sometimes I felt I wanted to know the answer more than the people I interviewed. How did the search not drive them crazy? I was usually embarrassed to ask this outright, so I’d couch my questions around ideas of motivation and disappointment and uncertainty, hoping they’d pick up on what I was really asking: How didn’t they let the search take over every part of their life?

			“In order to stay sane in this,” said Penn State’s Jason Wright, “you have to focus on the search and not the discovery.”

			“If you define success as finding ET,” Dan Werthimer told me, “then that would make your life pretty miserable, I think.”

			

			—

			One morning, I arrived at the gates of the Hat Creek Radio Observatory, about twenty miles outside the town of Burney, in the Cascade Mountains of northern California. The gates were unlocked, and partially open, but I wasn’t sure if anyone was here; I hadn’t received a response to my last email asking what time I should show up and where I should go. It had taken me more than four hours to drive here from Berkeley, a long way to go for nothing.

			Outside the main gate was a large blue-and-white sign, adorned with the SETI Institute’s backward question mark, ordering visitors to put their mobile phones in airplane mode and to shut off Wi-Fi and Bluetooth. Paranoid, I even turned off the car radio, then proceeded slowly down the winding drive, unsure what I’d find at its end.

			For a long time, humans thought more about communicating with aliens than listening. Previous generations of scientists devised different ways to alert the universe to our presence. Centuries ago, long before we designed telescopes that could detect faint radio signals floating through space, it was suggested we dig enormous ditches—perhaps twenty miles across—that would then be filled with kerosene and set alight. The thinking, rudimentary as it was, was that ET would see the flames and come calling. Earlier, the mathematician Carl Friedrich Gauss proposed the construction of giant geometric shapes—three squares and a right triangle—that would be visible from space, and would signal to any advanced civilization that the residents of this planet understood mathematics. Another idea involved manufacturing giant mirrors, which would catch the sun and reflect its rays back into the solar system, where the massive beam of light would hopefully be spotted by another civilization.

			“They were all cool ideas at the time, and now we kind of laugh at them,” said Werthimer, who’d outlined these various attempts to me. “So what that means is that what we’re doing now, two hundred years from now, people are going to say, ‘Dan was such an idiot. Why didn’t he use tachyons?’ There will be some new physics, or some much better ways to do this kind of stuff.”

			In more recent years, both the Pioneer and Voyager missions sent probes outside our solar system containing information meant for intergalactic eyes: at the insistence of Carl Sagan, Pioneer 10 and 11 (launched in 1972 and 1973, respectively) carried gold-aluminium plaques that showed renderings of human bodies and a map to the planet from which the craft originated; Voyager
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