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FOREWORD



The trajectory of human history has frequently been changed by major events which redirected that path of history for good: for example, the rise of major religions, and the impact of major wars. In modern times, examples are the rise of Hitler and communism, and the development of antibiotics and nuclear energy. Sometimes these events required time to develop, as in the case of the industrial revolution, with the eventual consequences not recognized as the event transpired.

This book explores such a major world-changing event, which is in progress right now. Its eventual impact is largely unknown and thus largely unappreciated, although intuition tells us that the impact will be enormous and all to the good. It is the discovery of life in outer space, and of intelligent life in particular.

The idea of life in outer space is a very old one, going back to the Greek philosophers. The existence of other inhabitable worlds and extraterrestrial life has for hundreds of years been one of the few very prime questions in science. Not only would their discovery provide a bonanza of new scientific information, it would provide great insights concerning the significance and destiny of humanity: Where did we come from, are we unique, what is our place in the cosmos, and what might our future be?

The first major steps in learning of extraterrestrial life have occurred in little more than the last decade. Most important has been the detection of not just one, or a few, but hundreds of other planetary systems, some containing planets resembling the Earth, although not yet near twins to the Earth—those are undetectable with current telescopes. History will judge this development to be one of the greatest milestones in the history of science. Yes, the best is yet to come. In the next few years, new instruments, such as the Kepler spacecraft, should tell us of the existence and abundance of Earthlike planets. This will usher in a wave of great discoveries about the abundance and detailed nature of Earthlike planets.

For more than 40 years, searches for signs of extraterrestrial technology, a surrogate for extraterrestrial intelligent creatures, have been taking place using the instruments of optical and radio astronomy to search for radio and light signals from other worlds. The rate of improvement in these systems is astonishing and will continue, perhaps even at an increased rate.

All of this progress has been the product of a limited group of ingenious and dedicated people, a characteristic typical of previous major forks in the path of history.

Seth Shostak has been fortunate to be an active participant in this group as it grew from a very small size to the large cohort of today. His description here of this history, and the remarkable people involved, comes directly from much firsthand personal experience, and can be counted on to be true.


Searching for extraterrestrial signals is one of the most challenging tasks ever taken on by mankind. There are more than a hundred billion stars which might, according to our limited present knowledge, be the source of such signals. The radio and optical spectrum allows the existence of perhaps billions of signal channels. We are faced with exploring a multitude of combinations of stars and channels for an elusive signal, whose actual form we can only guess. We are challenged to use logic to predict what another civilization, probably much older and more advanced than us, might adopt as a technology we might detect. Here we have no choice but to enter a realm of ill-informed speculation about the abilities and motivations of advanced civilizations. To reach an answer, we have to become futurists, reaching far beyond our usual comfortable world of telescope technology to arrive at possible scenarios for the distant future. This becomes an exercise of intellect reaching far beyond the usual bounds of science theory. It is the provocative theme of the latter part of this book. Is the future of sapient creatures to become symbionts with computers of unimaginable capability? To become, in a way, immortal, through our machines, and to be intelligent beyond our wildest dreams? If so, what will the signals be? What will the messages be? Will we even be able to recognize them, let along understand them? History is not encouraging—our signals of today are very different from the signals of 40 years ago, which we then felt were perfect models of what might be radiated from other worlds of any state of advancement. We were wrong. If technology can change that much in 40 years, how much might it change in thousands or millions of years? Our powers of prediction so far have not been up to the task of answering this question.


So we must assume that the search will be long and demanding of time and resources, both material and human. We will be groping in the dark. Realism demands that we accept this scenario. But to Seth Shostak, and the others who join him in the search, it is all worth it because the end result will be discoveries leading us along a new and incredibly rich fork in the long road of terrestrial history.

—Frank Drake








1

NEWS THAT WOULD CHANGE THE WORLD




It felt as if I was sweating on the inside. I was anxious and nervous, confronting a disturbing, if melodramatic, thought: This might be the most important day in the history of Homo sapiens.

The clock was easing past 3 a.m. on June 24, 1997, and we hadn’t left the institute. On most nights, this room would be forlorn, just another bit of office space in the Silicon Valley, passively waiting for morning like a garaged car. But tonight the ceiling fluorescents hummed and flickered, while a half dozen co-workers sat in a line like Easter Island maoi, gazing at computer monitors. All that could be seen on the screens were a few lines of text and a graphic display. But they had our full attention.

Hour after hour the hushed vigil continued, while on the far side of the country a radio telescope paced a dim star across the sky. Hundreds of millions of people were asleep in the landscapes between this room and that telescope, and they knew nothing of this. Not yet. But there was a chance—and we thought it a good chance—they would soon face a world that had changed forever.


I looked again at a small, luminous pane of gray dots on the screen in front of me. To one side was a faint lineup of brighter dots, a white slash across the gray. That was the signal; that was the cosmic static mesmerizing us at this wee hour. There wasn’t any sound (we had never bothered to hook up audio equipment to the computers), only the slowly marching phalanx of white dots. This signal, which we had picked up early the previous morning, had galvanized my colleagues at the radio telescope in West Virginia. Now, nearly a day later, we were watching it by remote control in California.

The possibility of discovery was making me fidgety. My immediate worry, ironically, was about trivial matters. If the signal turned out to be real—if it was really beamed from aliens—then my schedule for the week was going to be completely messed up. Everything would need to be canceled or postponed—every appointment, every meeting, every lunch and dinner. It also occurred to me that this disruption was going to persist into the following week. And the week after that. I couldn’t sit down. I kept pacing the length of the office, occasionally taking photos as a justifiable diversion. At no point did it occur to me, or to any of the others in the room, that maybe someone should go out for food. Or just go home and sleep.
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Monitoring the candidate signal at 3:30 a.m., June 24, 1997

This was too important. We were on the verge of proving that humankind had company, that other intelligence dwelled among the stars. But I wondered if we were ready to hear from beings that would make Homo sapiens look like an also-ran.

 

If you grab the next dozen people off the street and ask them if they believe intelligent beings inhabit worlds beyond our own, the chances are good that more than half will smile at your question and then nod affirmatively. A 2005 poll commissioned by the National Geographic Channel and conducted by the University of Connecticut’s Center for Survey Research and Analysis found that 60 percent of Americans believe that “life exists on other planets.”

The poll question was vague, of course, because “life” might mean no more than the type of microscopic, single-celled entities that, despite their widespread prevalence, get short shrift in most people’s minds (unless they’re either pathologists or in the yeast business). But many people presumably interpreted the survey question as an inquiry about intelligent life—the type of complex, self-aware beings that routinely show up in science fiction stories to either befriend or beleaguer us Earthlings.

Although pollsters haven’t specifically asked scientists, I suspect that the majority would also agree with this premise, confiding their own belief that sentient extraterrestrial life exists. Most of the literati I encounter are convinced that “someone must be out there.” Of course, my academic colleagues perhaps are being kind, taking pains not to offend my delicate sensibilities by suggesting that the search for other intelligence among the stars is futile. Then again, maybe they feel a need to demonstrate their appreciation of astronomical history, to stand with Copernicus and Galileo against the Earth-centered cosmology of Aristotle. For the last half millennium, it’s been both fashionable and a pleasant demonstration of modesty to decry any suggestion that our world is special.

Be that as it may, there’s good and growing reason to expect cosmic company. The past hundred years have witnessed a slow but inexorable spring tide of discoveries that encourage the idea that Earth may have many, many analogues—even within the provincial confines of our home galaxy. The prospects even in our local neighborhood are more promising than they used to be. We once reckoned that among the hundreds of planets and moons of the solar system, only the Earth and Mars were endowed with the conditions that would permit life to endure (and we weren’t sure about Mars). However, thanks to reconnaissance by many tens of spacecraft and a handful of landers, we’ve recently identified a half dozen other members of the Sun’s household that might have liquid water, and therefore should be added to our list of habitable locales.

That list of wet worlds is not restricted to planets. In the late 1990s, NASA’s Galileo spacecraft detected changing magnetic fields in the vicinities of Europa, Ganymede, and Callisto—three of Jupiter’s largest moons. Magnetic fields can result from electric currents in salty water, and the Galileo data imply that massive oceans hide beneath the thick, frozen skins of these satellites. In principle, such perpetually dark, saline seas could have spawned an indigenous flora and fauna, although it’s unlikely they would contain anything as sophisticated as a squid or a tuna.

Even frigid Titan, Saturn’s largest moon, might be home to biological life. NASA’s Cassini spacecraft has recently mapped lakes on the surface of this smoggy world. But these are not lakes of water. A thermometer on the surface of this forlorn moon would read -290°F (-179°C)—a temperature so abysmal that water freezes like rock. However, beneath Titan’s gelid epidermis lies a reservoir of ammonia-laced water that—on occasion—might burst forth in a sort of low-temperature volcano. Recent studies hint that the brief mixing of this regurgitated liquid with surface hydrocarbons might foment the type of chemistry that underpins life.

We still don’t know if these worlds—or any of the other possible locales for life in our solar system—are truly host to biological activity, but our concept of habitable worlds has become much broader in just a few decades. Life is surely wondrous, and, for most of us, the most interesting activity in a universe filled with interesting activity. The fact that we’ve uncovered habitats for biology that were thoroughly unanticipated only a generation ago suggests a scenario in which life is not just decorative scrollwork on the cosmic edifice but part and parcel of its basic structure. Life may be sacred, but it might also be commonplace.

WORLDS AROUND OTHER STARS

Although our space programs have revealed unexpected venues for life nearby, ground-based researchers have made an equally remarkable discovery: They’ve found new solar systems in our galactic backyard. In 1995, two Swiss astronomers accidentally tripped over evidence of a Brobdingnagian planet that is frenetically orbiting a rather ordinary star 50 light-years away. Since then, hundreds of additional worlds have been found. We now suspect that the majority of stars have planets. This is, without a doubt, one of the most dramatic astronomical discoveries of the past two decades.

We still don’t know how many of these distant orbs will prove to be the type of worlds where complex, cogitating life might rear its brainy head. Many of those we’ve discovered so far are “hot Jupiters”—big planets in sizzling, star-hugging orbits. But recent results from these same Swiss researchers and others suggest—to no one’s surprise—that small planets will turn out to be more plentiful than large ones. This is pleasant news because jumbo worlds are often swathed in smelly, thick atmospheres of methane, ammonia, and other heavy gases. These ingredients are more suitable for fueling buses or making fertilizer than powering biology. Small planets, on the other hand, are the sort that might be wrapped in the thin atmospheres and watery seas that seem so evidently suited to life as we know it. Small worlds have a chance of being Earthlike worlds.

That the universe contains an abundance of planets seems certain, but does that prove that living things—big-brained or pea-brained—are out there? Of course it doesn’t. But that caution should be balanced with a remarkable fact: Astronomers haven’t found any reason not to believe life exists in space, even though it could have been otherwise. They might have learned that planets were uncommon, or that worlds where oceans could exist were rarer than steak tartare. The former is simply untrue, and recent research strongly suggests that the latter is quite unlikely. In addition, planets are no longer the only qualifying real estate that could sustain life. Large moons, once regarded as mere planetary accessories, are now acknowledged to be perfectly legitimate candidates for habitation.

So the universe promises to have many niches where life could begin and evolve. A rough estimate is that more than a hundred billion such planets and moons pepper our own galaxy. If that’s an insufficient number to encourage your faith in cosmic company, note that nearly a hundred billion other galaxies are visible to our telescopes.

Not only have we learned that the cosmos could be rife with life, we’ve bettered our techniques for finding it. Much of that improvement derives from our ability to travel to other worlds. In 1920, a New York Times editorial writer ridiculed the idea of rockets sailing through space, saying that such craft would fail to work because the engine would lack “something better than a vacuum against which to react.” Less than a half century after that uninformed remark, men brought by rockets were driving golf balls on the moon.

Today, we shoot hardware and the occasional human skyward at Mach 35, or more than ten times the speed of a rifle bullet. That’s fast enough to reach the moon in days, Mars in months, and Pluto in a decade. These rockets are enabling us to uncover life—if it exists—on the idiosyncratic worlds of our solar system in the most straightforward manner possible: by finding it in situ. Such a discovery could happen at any time—possibly even before your next dental appointment.

But given the brutal conditions on these nearby moons and planets, any life we uncover in our solar system won’t be any bigger—or brighter—than a paramecium. If our goal is to find intelligent aliens—the type that can reason as well as (or better than) we can—we’ll have to search much farther afield.


We won’t be doing that in person. The rockets that routinely slip the bounds of Earth run on high-test fuels such as kerosene or hydrazine. That gives them enough zip for excursions within the solar system. But chemical rockets are far too pokey to take us or our robotic proxies to the stars—the presumed locales of other advanced, intelligent beings. Our fastest spacecraft would take 25,000 years to traverse a single light-year. Suppose, in a fit of bravado, we were to launch a probe seeking clever aliens in one of the star systems of Orion’s belt. Assuming all went well and the craft successfully found and photographed a planet carpeted by extraterrestrials, the news wouldn’t reach our descendants (assuming there were any) until the year 20,000,000.

ANOTHER APPROACH

That’s a tedious wait. But nearly a half century ago, two scientists at Cornell University realized that it was feasible to send signals between star systems at the speed of light. Radio waves are especially practical in this regard, because they’re easy to generate, require relatively little power, and slice right through any intervening gas and dust. Indeed, radio is such an efficient method of interstellar telegraphy that many astronomers have come to the conclusion that, whatever else might occupy the minds of extraterrestrials, they’ll surely be emitting radio signals for space communications.

This immediately led the Cornell scientists to urge astronomers who study the natural radio static from space to use their antennas to hunt for artificially produced interstellar broadcasts. Quick and simple calculations had shown that our best radio receivers are sensitive enough to pick up our most powerful transmitters at enormous remove—the distances of the stars. If we could hear ourselves from light-years away, then presumably we could hear advanced aliens. This was equivalent to a realization along the lines of “Hey, our wooden ships are good enough to cross oceans. Maybe we should look for new continents.”

It was a remarkable idea whose brilliance has been dulled by long familiarity: Hardware that we’ve already built for other purposes, accessible right here on the ground, could discover sentient beings living on unseen worlds. We could find cosmic company with no more effort than turning a dial.

Of course, scientists can cite manifold reasons why a reconnaissance for alien signals, an enterprise now known as SETI, the Search for Extraterrestrial Intelligence, might come up empty. Even aside from the many technical uncertainties (where on the dial would the aliens broadcast? At what power level? Would it be a continuous radio whine, or just an occasional “ping”?), there are many ways that SETI could fail no matter what level of effort is expended in its pursuit. For example, while many biologists are comfortable with the premise that life will commonly spring up in suitable habitats, they will wrinkle their forehead at the suggestion that life-encrusted worlds will inevitably, or even occasionally, produce intelligent beings. As evolutionary biologist Stephen Jay Gould took pleasure in noting, Homo sapiens is no more than an evolutionary fluke, and if we could “rewind the tape of life” and play it again with slightly different circumstances, neither you nor Gould would ever have trod the planet. His point of view is not shared by all biologists, but it resonates with more than a few.

Other researchers note that advanced aliens could long ago have colonized every star system in the galaxy—the universe has afforded more than enough time for such a venture. And yet our solar system doesn’t seem to be part of any interstellar imperium, a discordant circumstance known as the Fermi paradox (physicist Enrico Fermi pointed out this conflict between expectation and observation in 1950). For many people, this is strong evidence that no one else clever enough to build rockets or radio transmitters calls our galaxy home. They conclude that we’re the smartest species within a few hundred thousand light-years or more, a thought that should simultaneously flatter and dismay you.

These considerations, together with others, provide ample fodder for those who maintain that any search for sentient life beyond Earth is quixotic. But in the end, these arguments are akin to banter about the existence of giant squids. The classical Greeks talked about them, as did medieval mariners. But were these supersize cephalopods mythical or real? The discussion was settled when parts of the creature were actually snatched from the seas by a French gunboat 150 years ago.
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A radio signal from the distant Voyager 1 spacecraft (faint line at right) is representative of what a true SETI signal would look like.


Debate is entertaining, but exploration and experiment are definitive. So SETI researchers have decided to tune out the arguments and try to tune in the extraterrestrials. They’ve also steadily improved the tools they use. In 1960, astronomer Frank Drake conducted the first modern SETI search using an antenna smaller than a baseball infield and a receiver that could monitor one radio channel at a time. He searched for signals from two nearby stars. By the late 1990s, the most sensitive SETI experiments boasted a custom-built receiver able to monitor 56 million channels simultaneously, and were conducted on large antennas such as the 140-foot radio telescope in Green Bank, West Virginia, and the Arecibo radio telescope in Puerto Rico. The latter has a metal dish that could easily swallow the entire Rose Bowl.

It was during SETI observations using the 140-foot Green Bank antenna that the signal of June 24, 1997, was found.

 

The small crowd staring at the computer monitors shifted restlessly in their chairs. It was now nearly 4 a.m., and the star at which our antenna was doggedly staring—YZ Cet, in the constellation Cetus (the Sea Monster)—continued its climb above the southeast horizon, dragged upward by the slow spin of Earth. YZ Cet was, as far as we knew, not an especially promising neighborhood for sentient life. A dwarf flare star, smaller and dimmer than the Sun, it was prone to periodic hot flashes that would be discomfiting to any planets in close orbit. But YZ Cet had one overriding good quality: It was only 12 light-years away. Our present search, Project Phoenix, was scrutinizing all stars within 15 light-years, no matter what their character. And YZ Cet might have planets; who knew? Flares or no, one of those planets might have technically sophisticated beings. A transmission from this star system was possible.

The 140-foot antenna swiveled smoothly on its massive ball-bearing mount, keeping the star in its radio sights. At the telescope, directing the observations, was Jill Tarter, the SETI Institute’s lead researcher in the hunt for alien signals and the prototype for the Ellie Arroway character in astronomer and author Carl Sagan’s novel (and film) Contact. Early the previous morning, Tarter had welcomed a television crew to the observatory. They had come to shoot a segment for yet another documentary about extraterrestrial life. Thanks to the endless popularity of aliens, such TV crews are not infrequent, and in my experience, when they arrive at various telescopes, they inevitably believe that a message from the stars will arrive as well. It’s an appealing arrogance. We’ve been searching for years without success, but these guys figure that on the one day they show up for a photo op, so will an alien signal.

Ironically, it seemed possible that this crew might, indeed, have hit the bull’s-eye. With the scientists buzzing about the signal from YZ Cet, the crew switched on their Betacams and started burning tape at warp speed. No one in the control room had time to talk to them.

A long 22 hours had elapsed since the radio bleep had been found. Clearly, it was far louder than the confusing background surf of receiver noise. But what sort of signal was it? We could pick from only two plausible choices: It was either a false alarm—static from a man-made transmitter causing a useless adrenaline rush—or it was the real deal. No middle ground.

Despite the roiling confusion, we tried to figure out what we were measuring. For a modern SETI experiment, signals are like graffiti—commonplace and mostly uninteresting. This antenna, this hulking metal mirror, was outfitted with a 56-million-channel receiver. Every few minutes it examined another swath of the radio spectrum, angling for the jackpot. With that many channels, each of these short observations was the statistical equivalent of pulling the handle on a Las Vegas slot machine day and night for 30 years.

If we couldn’t rule out an extraterrestrial origin and turn this signal into just another false alarm—if we couldn’t prove that this was merely the hand of man—Tarter would be under increasing pressure to call up another observatory and sweet-talk them into double-checking our find. Of course, the call could be embarrassing if the frenzy turned out to be caused by nothing more than unrecognized interference, equipment malfunction, or a software bug. The SETI enterprise is regarded by most astronomers with respect: It’s scientific, it’s serious, and it’s diligent. But if you break into someone’s observing run with an urgent request to stop what they’re doing and check out a suspected alien signal, well…that’s getting astronomers where they live. They’re busy doing research that might lead either to some breakthrough in their field or, maybe, to tenure. While any astronomer would be pleased to take part in a truly momentous discovery, they’d be less sympathetic to a disruptive wolf cry. Nonetheless, Tarter had already begun scanning her list of observatories, noting those that might be able to certify our signal.

The previous day, the SETI team in West Virginia had tried all the usual tests for discriminating human broadcasts from those made by extraterrestrials. They were hampered in this effort by an unusual problem. An auxiliary telescope in Georgia that would normally be used to check suspected signals was on the sidelines, taken out of action by a broken axle bearing. It wouldn’t be repaired for weeks.

So the Green Bank team made do. They tried swinging the 140-foot antenna to and fro, between the star’s position and a sector of sky that was nearly seven degrees away. The signal alternately appeared and vanished, suggesting that its source was fixed at one spot on the sky. They did this repeatedly, proving that the spot moved with the stars as the Earth turned. This is a rigorous test, and few signals pass. Telecommunications satellites—a frequent source of interference—don’t spin with Earth’s rotation. They’re either at low altitude and dance across the sky in minutes, or else they’re in geosynchronous orbit (your favorite television satellite service, for instance), hanging fixed and forever at one position.

John Dreher, a supple-minded physicist working alongside Tarter, decided on a second test. Rather than shift the antenna quite so far off YZ Cet’s position, he wanted to try nodding it a mere 0.1 degree away, the width of a knitting needle held at arm’s length. Much as a searchlight beam falls off in intensity near its edges, so too does the sensitivity of an antenna decrease when a transmitting target is not dead center. At 0.1 degree, any signal coming from YZ Cet should be reduced in strength by half. If the radio dimming was actually observed, Dreher reasoned, then he had yet another strong argument that the signal was coming from somewhere near the dwarf star. Presumably a planet. An inhabited planet.

The test required that special commands be sent to the SETI Institute software driving the antenna. That code had largely been written by Jane Jordan, a software engineer back in California. So Dreher rang up Jordan at 6 a.m. California time and asked her to arrange for the new test. Jordan set this up using some backdoor code in her software that allowed her to reprogram the telescope from her home computer. The test was made, and the results were…odd. The signal was just as strong 0.1 degree away from YZ Cet as dead on.

“I announced these facts at our stand-up meeting at the institute that morning,” Jordan said years later. “But people either didn’t understand or didn’t listen. Some continued to think that this star was still a candidate, possibly ET’s broadcast.”

Indeed they did. Tarter, who regularly worked the night shift, had been planning to fly back to California that morning, turning the observing over to others. But the drama of YZ Cet was too compelling. She left a 5 a.m. voice mail for her assistant, Christine Neller, asking that her flight be rescheduled. Tarter was determined to stay and check out the signal. Meanwhile, John Dreher had begun to suspect that the bright line of dots lined up on the computer screens might be caused not by ET, but by a European research satellite.

On the West Coast, not all of what was happening at the telescope was either obvious or comprehended. At about 6 a.m., YZ Cet dropped below the wooded West Virginia hills flanking the observatory to the southwest. It would be out of sight for 16 hours. In California, the sleepy crowd pushed back their chairs and leaked out of the room. I briefly considered finding a couch in the upstairs office and getting some sleep. But my mind was still whirling with questions. In particular, what if this signal kept passing the tests? At what point were we going to let others know?

In some sense, this last question was already irrelevant. There’s no secrecy in SETI, and I was sure that everyone in the room had already spoken to many people about what we had found. Indeed, I was surprised that no one from outside had yet called or otherwise shown interest. It brought to mind a recent television interview in San Francisco where I had been paired with Don Ecker, editor of UFO Magazine. The first question the host posed to me was what would happen if SETI found a signal. I responded by maundering on about verification, notification, and similar niceties.

Ecker, clearly agitated, broke in by claiming that, if we found a signal, the military would show up at the observatory door and shut us down.

Shut us down? I didn’t believe Ecker then, and I certainly didn’t believe him now. Nobody was shutting us down. Heck, the mayor of Mountain View, the Silicon Valley city that’s home to the SETI Institute, didn’t call, and I knew him personally. Neither did any other local officials, let alone the Feds.

But what were we going to say? Should we hold a press conference?

That was one possibility. Full disclosure. But another possibility was to follow the lead of the Cambridge University team that had discovered pulsars, the enormously regular cosmic clocks that accidentally came to light in 1967. For months the British scientists kept back the news of these tantalizing ticks because they weren’t sure what they were. The research staff referred to the strange emitters as LGMs (little green men) in a backhanded reference to the possibility—the possibility—that they might be signals from an alien civilization.

Ascribing a greenish hue to the putative broadcasters was tongue in cheek, of course, but the idea that this was an artificially produced signal was not. No one had yet thought of a way by which a star might emit such a precisely repeated train of radio pulses. Only after the astronomers had found two more flashing radio sources located elsewhere in the sky, thus strongly indicating a widespread and natural origin, did the Cambridge team go public.

Maybe this was the right strategy: Keep mum until we had proof, one way or the other. But philosophically I disliked this approach. My long experience with UFO believers had made me acutely sensitive to their claim that SETI would keep secrets. I was opposed to keeping secrets, but on the other hand, a premature announcement that we’d found ET followed by later analysis showing we’d made a mistake would surely tarnish our enterprise. We didn’t want to cry wolf, but we also didn’t want to keep silent if the wolf was wandering the halls.

I was back at my desk shortly after nine o’clock when the phone rang. It was William J. Broad, science writer for the New York Times.

“So, Seth,” he said, “what about that signal you’re following?” My first thought was, how did he know? But I didn’t ask that, and I didn’t consider pretending that we weren’t following a signal.

“Well, we’re continuing to track the star,” I replied. “But you know, these things often turn out to be man-made interference. We’re checking out a lead on that right now.” I waited for a reaction, and when there wasn’t any, I continued: “But I think we’ll know more in three hours or so. Can I call you back then?” Broad assented.

As I hung up the phone, I was suddenly aware of a dead-obvious insight. Everyone who had given any thought to how an extraterrestrial signal would be detected always assumed it would be like in the movies. Some nerdy-looking, bored SETI scientist would be monitoring a receiver when suddenly the signal would pop up on the screen. The scientist would shout “Eureka!” like Archimedes stepping into the bathtub. The people who accepted this scenario—and they included the SETI scientists themselves—planned on press conferences, alerts to the astronomical community, and other such punctilious procedures on the basis of a sudden revelation, a jump from “no, no, no” to a delirium-inducing “yes!”

Clearly, it wasn’t going to happen that way. More than 24 hours had elapsed since we had first twisted the 140-foot antenna toward YZ Cet, and we still didn’t know whether to shout “Eureka!” or “Nuts!”

Within two hours, the jury returned to the courtroom. The evidence was overwhelming and the verdict was clear: This was not ET. One tip-off was the bizarre 0.1-degree test—inconsistent with a transmitter at the position of YZ Cet. But the clincher was the fact that the transmission perfectly matched the telemetry signal from SOHO—the Solar and Heliospheric Observatory—a joint European and American mission to study the Sun from space. This billion-dollar satellite had been launched in late 1995 and was orbiting slowly a million miles from Earth, in the Sun’s direction. A ten-watt onboard transmitter radioed SOHO’s data back to NASA’s antennas, and, as it happened, to ours as well. By chance, the way the signal bounced around the steelwork of the 140-foot had mimicked the behavior of an extraterrestrial source. If that second telescope down in Georgia had been operational, we wouldn’t have been fooled.

Before lunch, I called back the New York Times and told Bill Broad that the signal was man-made. Much later, I figured out how he learned of the detection. Broad had been working on a biographical story of Carl Sagan, who had died six months earlier. As part of that effort he called Sagan’s widow, Ann Druyan. Her secretary had already been in touch with Christine Neller, looking for Jill Tarter. The secretary was told that Tarter was still in West Virginia, postponing her flight to check out a signal. That innocuous tidbit was passed to Druyan, who passed it to Broad, who called me. There truly is no secrecy in SETI.

The finding was disappointing, but the discouragement was temporary. After all, there were hundreds of billions of other galactic stars we hadn’t examined. In addition, the search was bound to get faster because of the steadily expanding power of computers.

I was also buoyed by a recent dramatic series of discoveries. Astronomers had just learned that planets were commonplace, and space scientists had found other possible habitats lurking in our solar system—watery locales that were unsuspected previously. I was suffused with the feeling that a hunt for life beyond Earth was now an enterprise with a real chance of success. In the history of humankind, this was something new.
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