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LITTLE GREEN MEN 
by Bill Retherford 

 
 The hulking telescopes at Hat Creek Radio Observatory, spread unevenly across a 

scrubby field, seem shrouded by the emerging darkness drifting over Northern California.  Off in 

the gloom, Mount Shasta’s ghostly cap grows even more dim and distant.  Nearby, posted signs 

warn of rattlesnakes; black bears and bobcats prowl the vicinity.  The 42 radio dishes, cloaked in 

cold aluminum casings, stare at the fading sky and emit a faint communal hum.     

Collectively called the Allen Telescope Array, the dishes sit in a secluded valley near 

Lassen Volcanic National Park, a three-and-a-half hour drive north of Sacramento and 4,200 feet 

above sea level.  Hat Creek, population 309, isolated and mysterious, already owned out-of-this-

world status long before the array appeared.  Local legend claims alien creatures landed here 

eons ago, and now occupy a secret base deep inside Mount Shasta.   

 The existence of extraterrestrials may appear a tantalizing fancy.  But Hat Creek is where 

researchers at the SETI Institute listen for signals from alien civilizations.  Their venture is the 

most elaborate endeavor on Earth to discover if someone is out there.   

 The dishes do not send messages.  They are receivers only.  They explore nightly but they 

work slowly.  The science of SETI—the Search for Extraterrestrial Intelligence—is more than a 

half-century old.  But take the sum of all its searches so far and less than one percent of the sky 

has been scanned.  

 The decades-long hunt for “little green men” (a term most SETI scientists detest) initially 

accelerated, subsequently dawdled, eventually sputtered to a near-stop, and now—just in the last 

year or so—kickstarted again.  “It’s not an easy search,” said Adrian Brown, a SETI Institute 

planetary scientist.  “We’ve spent the last 50 years looking for a signal and we haven’t found 

anything.  We’ve proven it’s not easy.”   
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 Although the SETI acronym serves as a general label to identify the science, it’s also a 

generic trademark, like Kleenex or Xerox; most groups of academicians looking for E.T., 

whether affiliated with a university or an observatory, call themselves a SETI organization.  

Today, along with the Institute, only a few remain—at UC Berkeley, Harvard University, and the 

Lick Observatory near Santa Cruz, California.  Ohio State University had a long-running 

program, known as Big Ear, but lack of money shut it down nearly 20 years ago.  Big Ear, 

however, was where they snagged the Wow Signal, in 1977—the most noteworthy tease in SETI 

history: An intense 72-second spike of radio waves that jolted Big Ear’s computer printout, 

something 30 times louder than standard background space noise.  The signal fit the criteria for 

an extraterrestrial message.  But no one could find it again. 

 The SETI Institute, and its Center for SETI Research, headquartered in Silicon Valley 

and six hours south of its array at Hat Creek, persists as perhaps the most high-profile program.  

High-profile, but not particularly well-heeled: “If we ever do get a signal, then we will morph 

into something much bigger than one building and some radio telescopes,” laughed Brown.  “But 

right now, it’s a huge challenge to keep just this going.  We’re in a period of change.” 

 That change includes the sudden discovery of exoplanets, worlds orbiting stars 

throughout our Milky Way galaxy.  When the SETI search started in 1960, astronomers didn’t 

know exoplanets even existed.  But now, with thousands of newly detected exos (and here’s that 

kickstart), the Institute finally has actual targets—places to point its radio telescopes—along with 

a fresh funding pitch to Washington, which hasn’t subsidized SETI in 20 years.  “You would 

think it would make our case more compelling, more palatable to Congress,” said Jill Tarter, the 

Center’s director for 14 years.   
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 And that, at the moment, is the SETI Institute’s conundrum.  Never before has the 

possibility of finding intelligent extraterrestrials been higher.  But never before has so little 

money been available to fund the search.   

 

*  *  * 

 

 Adjacent to the Allen Telescope Array is a one-story beige building, housing the 

hardware and software that makes sense of the radio signals intercepted by the dishes.  Inside is 

Jon Richards, 51, the Center’s senior software engineer.  “I’m like Scotty on Star Trek,” he said.  

“I keep things running.”  Among other things, he interprets the signal outputs from the 

processing room, a cluttered mishmash of towers, wires and cables that, with imagination, could 

pass for a stone age, shrunken version of the Enterprise engineering bay.  Richards, with a 

bachelor’s degree in electrical and computer engineering, got the job six years ago after 

answering a Craigslist ad.  “I’d never heard of SETI before, didn’t know who Jill Tarter was,” he 

said.  He interviewed wearing a buzz cut—“I looked like a dork”—but she hired him anyway.  

Back then, the Center for SETI Research had a staff of eight.  Today, Richards is one of five, and 

that includes a part-timer and one nonpaid volunteer.  He is the only programmer left at the 

Center, and the array’s lone engineer.  

 At 6:55 p.m. Pacific Time, Richards is prepping the 42 dishes for 12 hours of 

eavesdropping on extraterrestrials.  Until the recent exoplanet discoveries, many by NASA’s 

Kepler Space Telescope, picking spots to focus on was little more than “a crapshoot,” he said.  

But now, Richards has a catalog of 2,153 Kepler planets.  Exactly 103 are Earth-like; the 

remaining 2,050, wild card Keplers.  These are the exos the dishes now target—although once in 
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a while, when there’s a moment, Richards points at the Wow Signal.  “We don’t like to publicize 

that very much,” he laughed.  “That’s just for fun.” 

 An extraterrestrial signal will land in Hat Creek by way of a radio wave traveling the 

speed of light (186,000 miles per second).  Suppose that wave arrives tonight at the array, 

perhaps originating from one of three Earth-size planets in the Kepler-42 system, 126 light years 

away.  Although this contradicts the cinematic view, Richards will not be wearing headphones to 

listen for strange and funny sounds.  Instead, if he has pointed the array toward Kepler-42, and if 

it’s tuned to the same frequency as the extraterrestrial message—he will detect the signal.   

 The dishes act as antennas to collect the incoming waves and reflect them to receivers, 

like a satellite dish on a home rooftop.  The receivers, golden and spiky, and buried in the 

innards of the dishes, amplify the signal, then transmit it through fiber optic line to the 

processing room.  There, data is scoured and junk is deleted; even in the middle of nowhere, 

interference from TV and cell phones can easily hide a communication from outer space.  “The 

skies,” said Richards, “are dirty.”   

Finally the software generates a text report identifying the signal—confirming that some 

sort of message, not earthbound racket or part of the natural cosmic clatter, is out there.  So far 

that has never happened.  In 54 years of searching, using radio telescopes all over the world, no 

such signal has been identified. 

 “But you think about it,” said Richards.  “You have this fantasy in your head about what 

you hope will happen.  Kind of like when you buy a lottery ticket.”  False alarms occur about 

twice a year: “Last time, I went ‘Whoa!’  I sent out an email and heard immediately from Jill 

Tarter.  ‘You have the settings wrong,’ she said.  She was right.” 
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 Richards listens to frequencies from 1 to 10 gigahertz, where there’s a dip in the natural 

noise of space.  With less hum, signals are easier to detect, like finding a station on your car 

radio without the static.  Besides, E.T.s looking for smart life would likely send messages to that 

spot on the dial—they too would know it’s a quiet place.  The dishes scan each star in chunks of 

20 megahertz for 94 seconds; to fully listen to one star system within the 1 to 10 gigahertz range 

requires 500 separate scans.  Covering the 2,153 Kepler planets in the SETI Institute catalog will 

take about three years.         

 “That’s all we can do right now,” said Richards.  “It’s the best the technology will allow 

us.”  Upgrades would help—for instance, a system that scans in chunks of 200 megahertz instead 

of 20.  Or adding more antennas to the array (the original plan was 350 dishes, not the existing 

42).  But a comprehensive overhaul easily could cost millions, possibly tens of millions.  That 

too is beyond the Institute’s current capabilities.     

 Finding an alien message, arguably an even more formidable task than finding funding, 

relies on two types of transmissions: An intentional contact, like a customized greeting from 

them to us—or an inadvertent communication, like alien radar, or the signals from an 

extraterrestrial TV program.  That last one, if nothing else, suggests a kind of celestial 

serendipity.  After all, here on Earth, through our sitcoms and soap operas, we’ve been shouting 

at the cosmos for decades.          

 

*  *  * 

 

 The terrible blizzard began early on Friday the 26th, the day after the Christmas of 1947, 

with the first flake falling on Central Park at 3:20 in the morning.  The Weather Bureau had 
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forecasted only occasional flurries that day, so New York City had no warning.  By early 

afternoon the snow covered cars, stopped subways, and closed Macy’s.  By nightfall, 99 million 

tons had dropped on Manhattan, the city’s largest snowstorm since recordkeeping began in 1869; 

an astonishing 26 inches were measured in Central Park on December 27.  By then, nearly every 

New Yorker was home, hunkered down.   

 How anyone got to the television department at NBC-TV’s midtown headquarters that 

Saturday, through the mountains of snow, remains a mystery.  But inside Rockefeller Center’s 

Studio 3H, they were about to do something barely done before—broadcast a television program.     

 In 1947, TV was so new, scarcely anything was on it.  True, experimental television had 

been around awhile, in the laboratory, and NBC even broadcasted the World Series earlier that 

summer.  But regular network programming was erratic.  Some nights something was on, other 

nights not.  During the daytime, NBC aired only a test pattern.  Even so, televisions were pushed 

in most New York department stores.  Sets ranged from the seven-inch Tele-Tone, at $149.95, to 

the 16-inch Freed-Eisemann, $795.   

 The country, swiftly adjusting to space age technology, was now accustomed to novelty.  

Frozen orange juice was available, along with squirtable whipped cream, dishwashers, and even 

primitive microwave ovens (the size of refrigerators).  Television, however, was somewhat 

different—a picture flying through the air, then landing inside a little alien box in your living 

room, seemed more like a miracle.  Already, 20,000 TV sets languished in homes, restaurants 

and bars along the East Coast.      

 The new program, a trifle for kids called Puppet Playhouse, was scheduled to air on the 

27th at 5 p.m., no matter what.  Even without the paralyzing blizzard, the notion was audacious.  

Television broadcasting was technically tricky, and moments before airtime, someone on the 
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Playhouse crew shuddered at the looming enormity before them.  Bob Smith, the show’s host, 

patted the staffer on the back.  “It’s gonna be fine,” he said.   

 And apparently it was.  A few viewers with TVs, assuming their electricity wasn’t 

knocked out, likely tuned in.  The trade paper Variety, presumably with a working set, gave the 

program a spectacular review.  Within months, Puppet Playhouse was on five days a week.  

Within a year, NBC changed the show’s name to Howdy Doody.  Buffalo Bob Smith, also 

renamed, became an American icon.  Like Elvis, Lucy, Marilyn Monroe, James Dean, and hula 

hoops, Howdy Doody embodied the 1950s and defined a generation.  The program drove 

millions of Americans to buy a television set for the first time.   

 But no kinescope of that historic first program exists.  No one took a Polaroid of the 

grand event.  And no one in the cast or crew—those few who are still alive—can recall a 

moment of it.     

 All that survives now of that first broadcast are hazy recollections, if there are any, from a 

handful of children, stranded at home by a snowstorm, who happened to watch TV that Saturday.  

A ten-year-old who saw the December 27, 1947 program would now be 77 years old.  Fading 

memories are all that’s left. 

 Well, that—and one other thing.   

 From the moment Bob Smith was on air, and throughout that first Puppet Playhouse 

program, a constant, countless cascade of pictures and sound, squashed into invisible signals—

radio waves—blasted out of the NBC transmission antenna, perched on the roof of the Empire 

State Building, then the tallest skyscraper in the world. 

 From a quarter mile up, those Puppet Playhouse waves washed over New York City.  

The signals shot outward in concentric circles.  They bounced off buildings, penetrated walls, 



8 

 

and zigzagged through the Bronx Zoo, Yankee Stadium, and people.  But only those with 

receivers saw or heard Bob Smith, only those few in 1947 who had TV antennas poking up from 

their roofs. The antenna grabbed the waves, and the mysterious wires and tubes inside the alien 

box decoded, unscrambled, reconfigured and then presented them, transmogrified, on the TV 

screen—Bob Smith again.  Maybe fuzzy, maybe grainy, definitely in black and white, but there 

he was, virtually live. 

 Something else happened, probably not anything the engineers at NBC even 

contemplated.  As the TV signal containing Puppet Playhouse and Bob Smith traveled from the 

transmitter atop the Empire State Building to houses in Queens and Brooklyn, it simultaneously 

rushed skyward, through Earth’s atmosphere, directly into outer space at the speed of light.  

Those TV signals don’t stop.  They keep moving.  They will move even a thousand years from 

now.  TV signals, unlike human beings, are not prisoners of space and time.   

 In 1/3000th of a second, less time than it takes you to read and register a single word in 

this sentence, that first image of Bob Smith zapped past the stratosphere and reached the edge of 

outer space.  Another 1.3 seconds and Buffalo Bob zipped past the Moon.  By Christmas 1948, 

he had gone one light year, about six trillion miles.  By Christmas 1951, he had passed Proxima 

Centauri, the nearest intergalactic star.  And in 1961, when Alan Shepard, the first American in 

space, completed his 15-minute suborbital flight, Buffalo Bob was 84 trillion miles out, 

somewhere near the constellation Virgo.   

 By the time you read this, those TV images have moved about 67 light years and around 

400 trillion miles: Buffalo Bob, singing, playing piano, chatting it up with clowns and 

marionettes, and relentlessly pitching Wonder Bread, Twinkies and Welch’s grape juice.  Howdy 
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Doody vanished from Earth’s televisions more than a half-century ago, but out there in the Milky 

Way, it’s still on.  With respect to the Mercury Seven, Bob Smith is our first astronaut.   

 And maybe our first ambassador.  This wave, the Howdy Doody Wave, has passed tens 

of thousands of stars, and the hundreds of thousands of planets orbiting them.  An extraterrestrial 

civilization, trillions of miles away but technologically sophisticated, and fortified with some big 

receivers, really big, could conceivably pull the signal in, pull it apart—then decode, unscramble, 

reconfigure, transmogrify—and there he is again, Bob Smith, back inside the alien box.   

 

*  *  * 

 

 In April 1960—about six months before Howdy Doody departed from terrestrial TV—

Frank Drake, a 29-year-old astronomer with a Ph.D. from Harvard, turned a giant radio telescope 

toward two Sun-like stars, Tau Ceti and Epsilon Eridani, both about 70 trillion miles away.  He 

searched two months, found nothing, and was almost surprised.  “We were in a state of total 

ignorance,” he said.  “We thought we might find something in the first ten minutes.”   

 Unruffled, Drake turned to math.  Using basic algebra that he loosely latched to logic, 

probabilities, educated guesses, and (by his own admission) complete speculation, he developed 

an equation to determine N, the potential number of advanced alien civilizations in our galaxy. 

N = R*  fp ne  fl  fi  fc L 

 Here’s what Drake did, in plain English.  He assumed numbers for seven variables: The 

yearly rate of star formation in the Milky Way (R); the fraction of stars with planets (fp); the 

fraction of planets that are Earth-like (ne); the fraction of Earth-like planets with life (fl); the 

fraction of life-planets with intelligent life (fi); and the fraction of planets with advanced 
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intelligent life, at least smart enough to broadcast radio waves (fc).  And then the final factor: 

Drake assumed the length of time a civilization might transmit those waves (L) before 

proceeding to more complex technology, or perhaps self-destructing.  After plugging in the 

speculative numbers to each variable, he multiplied.   

 The result stunned him.  According to the Drake Equation, the value for N was 10,000 

technologically sophisticated civilizations.  In just one galaxy.  Now multiply that by the billions 

of galaxies in the universe.  Trillions of smart creatures, Drake marveled, all sending us a 

message.   

 In November 1961, Drake unveiled his equation at the National Radio Astronomy 

Observatory in Green Bank, West Virginia.  The assembled group of ten scientists, including 

then-unknown astronomer Carl Sagan, took him seriously, even enthusiastically.  Sure, the 

calculations were replete with uncertainties—after all, who had reliable figures for any of this?—

but even the uncertainty had a certain elegance.  For millennia, humanity had wondered whether 

other beings existed elsewhere.  At last someone had framed an argument.  Drake had even 

constructed a mathematical scaffold, however wobbly.  Although the attendees spent three days 

debating his assumptions, they left impressed.  “Since I was eight years old, I had been 

fascinated with the idea there might be other worlds like ours,” said Drake.  Now an equation 

inspired by his childhood daydreams had intrigued some of the brightest people on the planet.  

Finally he was no longer alone.  For Drake, the support was a spectacular conclusion to what, 

unofficially, was the first SETI meeting.  The scientific chase to find E.T. was on.   

 

*  *  * 
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 From the mid-70s through the early 90s, the U.S. government gave NASA more than $50 

million for a SETI program.   Today NASA’s SETI program is long dead, and the government 

spends nothing on searches for intelligent extraterrestrials.  The “giggle factor”—decades of 

sniping from Congress and the media, jokes depicting loopy scientists squandering loads of 

taxpayer dollars while mucking about for “little green men”—finally did in SETI’s government 

funding.  So did the lack of guarantees.  “There’s no promise of an eventual payoff,” conceded 

Drake.  “No promise of an answer next year.”  Or, for that matter, within the next decade, or the 

next century: “We can’t tell them how much it may eventually cost.  We don’t know.”  Without 

help from Washington, the Center for SETI Research is completely dependent on donations.  

Support shrank at the start of the 2007 recession and never recovered.       

 Earlier SETI advancements were just as unsteady; notwithstanding the enthusiasm of his 

colleagues, Drake became discouraged soon after the big meeting in 1961.  “Searching for 

signals requires a large amount of telescope time,” he said.  And the observatory at Green Bank 

proved especially difficult: “It was very hard to get substantial time there.”  Instead, he listened 

at the Arecibo Observatory in Puerto Rico—still the world’s largest single-dish radio telescope—

and joined Cornell University as a professor of astronomy, where he continued his friendship 

with Sagan, who directed the school’s Laboratory for Planetary Studies.   

 By the mid-60s, dozens of little SETI searches, inspired by Drake and his equation, were 

ongoing. Many were sporadic and slapdash, occurring only when an observatory deigned an 

entreating astronomer some spare telescope time.  But NASA’s Ames Research Center, 

headquartered in Silicon Valley, had a multibillion-dollar venture in mind—Project Cyclops.  

Employing a worldwide network of radio telescopes, Cyclops would reach out 1,000 light years 

to find incoming signals from intelligent beings.   
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 The Cyclops Report, published by NASA in 1972, was circulated to 10,000 scientists.  Its 

black-and-white cover art, portraying rings of radio waves rounding the Earth against a milieu of 

the Milky Way, was reminiscent of a B-movie poster, and evoked the cartoonish look of Lost in 

Space, a popular science-fiction television series of the era.  But the 258-page commentary 

within Cyclops was restrained and resisted hyperbole.  “The search for extraterrestrial life is a 

legitimate scientific enterprise,” it said.  Building an array of 1,000 radio telescopes was the 

cheapest method, it insisted.  Though not that cheap—Cyclops would cost $10 billion over 15 

years (that’s $60 billion today) and came with no assurances.  Near the report’s conclusion 

appeared a curious, near-religious addendum: “The search will almost certainly take years, 

perhaps decades and possibly centuries.  It requires a long term funding commitment.  This in 

turn requires faith.”    

 NASA gave the report to anyone who asked, and Jill Tarter, then a Ph.D. candidate in 

astronomy from UC Berkeley, got a copy, stayed up all night reading it, and by dawn wanted in.  

She eventually became a project scientist for what was NASA’s new SETI program, a scaled-

down Cyclops, which included a search surrounding the closest 1,000 Sun-like stars.  “You don’t 

get many opportunities,” she said, “to look one of these fundamental questions in the eye and 

say, ‘Okay.  I’ll take you on.’”  Congressional faith in SETI, only $140,000 in 1975, the first 

year of funding, increased to $1.9 million by 1981.  But U.S. Senator William Proxmire, a 

Wisconsin Democrat, was a daunting adversary.  He embarrassed NASA with his highly-

publicized “Golden Fleece” award, bestowed monthly to projects he considered boondoggles—

and singled out the SETI program as a shameful example.  In 1982, funding was abruptly cut to 

zero.   
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 The news reached Sagan, by then the best-known scientist in the world.  More than 20 

years after attending the first SETI meeting, he was now a best-selling author and the host of 

Cosmos, the seminal PBS science television series.  Accentuating his kindly professorial 

demeanor, Sagan met with Proxmire, brought up the subject of nuclear holocaust and suggested 

the possibility that “man might destroy himself.”  However, Sagan said, extraterrestrials who are 

centuries or millennia ahead of us somehow avoided self-annihilation; surely they had 

discovered solutions for survival.  A light went on: Although not completely persuaded, 

Proxmire promised not to hold up next year’s funding, and in 1983, the NASA SETI program 

received $1.8 million.  But the senator’s initial disdain signaled what was to come.  “The first 

indication there was trouble ahead,” remembered Tarter.  Ten years later, and by then a 

significant player within the SETI province, she would receive a most unwelcome message from 

Washington. 

 

*  *  * 

 

 More than 50 years after Drake developed his equation, N, though still a hazy figure, has 

become less obscure.  Mostly because we know more about fp—the fraction of stars with planets.  

In 1961, astronomers didn’t know the universe was as big as it is, and planets outside our solar 

system were considered virtually nonexistent.  A believer like Drake cautiously hedged his 

numbers.  “Back then, I thought, at best, 10 percent of stars had planets,” he said.  Even that 

estimate, most astronomers agreed, was inflated. 

 But today we know the observable universe, the slice of space we see with our 

telescopes, holds 100 to 200 billion galaxies, with hundreds of billions of stars in each (like our 
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Milky Way galaxy, with 300 billion).  Today we believe planets orbit nearly all of those stars, 

with maybe five to ten in each system.  Planets, we now know, are universal.  Those few stars 

without them are the anomaly. 

 The existence of exoplanets is essential to the existence of SETI.  No exoplanets means 

no celestial real estate, no place for intelligent life to evolve—and no reason for a search.  But 

NASA’s Jet Propulsion Laboratory has now identified 5,031 exoplanets, a number constantly 

rising.  1,732 hold official status, with the remaining 3,299 awaiting final verification. (JPL 

confirms only those exos with a confidence rating of 99.9999 percent—a one-in-a-million 

chance of error.)  The Kepler telescope, launched in 2009, discovered most of the candidates; 

until then, few exoplanets had been found, and with great difficulty, by increasingly powerful 

Earth-based telescopes.  Before Kepler, hunting for exos was decidedly a fringe project, like 

studying Bigfoot.  “Borderline crazy,” said Cynthia Phillips, a SETI Institute planetary scientist 

and Ph.D. who looked for them while getting her B.A. at Harvard in the early 90s.  “Back then, 

there were still no confirmed exoplanets.  People told us, ‘you’re not going to detect them, they 

aren’t out there.’  There has been a revolution.” 

 The Kepler Revolution has revived Drake’s original argument—that 10,000 

technologically advanced civilizations live somewhere in the galaxy.  Had the telescope not 

detected any exoplanets, or hardly any, the fp in the Drake Equation would have dropped to zero, 

or near zero.  Instead, Kepler’s discoveries confirmed Drake’s half-century old calculations.  

Those original 1961 assumptions for the fp variable, it turns out, are stunningly close to the now-

projected number of exos.  Essentially, Kepler has replaced ambiguous probability with actual 

planets.  “Kepler made it all real,” said Drake.  N remains intact—the 10,000 figure is still his 

estimate. 



15 

 

 Before the finding of exoplanets, SETI Institute scientists used a best-guess strategy to 

aim the array.  But now, rather than pointing at Sun-like stars and hoping for the best, they can 

finally pick out exos in the “HZ,” the astrobiological acronym for habitable zone—planets 

orbiting a star at a distance permitting a moderate climate, planets potentially both rocky and 

watery.  “Now we can look at stars where we know there are planets like ours,” said Phillips.  

“For the SETI search, that has been profound.”  The revolution ignited by the Kepler telescope is 

little more than a year old.  But perhaps never before in the SETI community has there been so 

much optimism, not since the unveiling of the Drake Equation. 

 

*  *  * 

 

 Another reason for optimism: The Rule of Two.  SETI scientists don’t call it that—but 

they do affirm the number two is a game-changer.  This is The Rule of Two: Right now, as far as 

we know, Earth is the only planet in the galaxy with life.  But discover just one more place with 

life, a planet or moon—and any kind of life will do, even microbes, just get to two—and 

suddenly, instantly, one can assume life elsewhere is all over the place.   Because in the galaxy, 

two extrapolates to infinity.  “The moment you find a second example,” said Tarter.  “It cannot 

be any other way.” 

 “It’s either one or a gazillion,” said Seth Shostak, the SETI Institute’s senior astronomer 

since 2001.  “That’s historically the case in astronomy.  Find two of anything, and it means there 

are gazillions of them.”  Exoplanets are just the latest example.   

 Certainly it’s possible for only one of something to exist.  “There’s only one Elvis 

Presley,” admitted Shostak.  Or just one solar system in the galaxy.  Or just one planet with life.  
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“Sure, you can have one extremely exceptional event,” he said.  “But you don’t have two 

extremely exceptional events.  If there are two of them, nature makes lots more.” 

 That second example might live close by, in our Solar System.  Maybe Mars—two of 

NASA’s rovers are now probing the planet for microbes.  If any are found, they’re likely 

fossilized, extinct for billions of years.  “If we find life on Mars, it would be amazing,” said 

Phillips.  “But anything we find there is going to be old and dead.  It’s probably not going to be 

anything that’s living there today.”  But even live Martian microbes come with a catch.  “It may 

not be an independent origin of life,” said Phillips.  The Rule of Two may not apply to Mars.   

 Here’s why: Four billion years ago, asteroids regularly crashed into the Solar System’s 

inner planets (Mercury, Venus, Earth and Mars).  They still do, just not as often.  An ancient 

asteroid smashing into Mars, with the impact of a million atom bombs, would blast Martian 

surface rocks into outer space.  Rocks that might have hidden microbial life—extremeophiles, 

exceedingly primitive single-celled organisms capable of surviving both the blast and the 

cosmos.  A few of those rocks, wandering through the Solar System, could have eventually 

crashed on Earth; its sheltered extremeophiles, in suspended animation, would ultimately awaken 

and begin life all over again.  “Maybe life started on Mars, came to the Earth, and flourished 

here,” speculated Phillips.  “Maybe we’re all Martians.”   

 Or the reverse.  “Big rocks from the Earth could have been thrown out into space and 

landed on Mars,” said Phillips.  If the rovers dig up microbes, they may not be Martian; instead, 

they may be us.  “Swapping spit” is the proper astronomical terminology (it’s also called 

panspermia).  The notion that planets could contaminate each other from millions of miles away 

sounds improbable, but when one works out the math (and Phillips has) it’s “quite plausible.”  If 

so, Mars is a case of cross-contamination, not an illustration of the independent origin of life—
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and not an example of The Rule of Two.  “The transfer between the two planets is just too easy,” 

said Phillips. 

 Beyond Mars, about 400 million miles from Earth, and safe from spit-swap, is Jupiter’s 

moon, Europa, a milky-white satellite with criss-cross etchings of brown and beige.  Europa is 

slightly smaller than our moon, and slightly larger than ex-planet Pluto, with a tenuous 

atmosphere of mostly oxygen and an all-ice surface so smooth and thick one could envision 

skating on it.  An enormous salt water ocean roils below, “twice as big as all the oceans of Earth 

combined,” said Phillips.  Europa is unimaginably cold, 250 degrees F below zero at the equator 

and 370 below at the poles, a place impossible for photosynthesis.  But within that immense 

ocean, Phillips thinks, might exist some kind of life. 

 “Someday we’ll land on the surface and try to drill down to see if anything is in there,” 

she said.  Europan dolphins or great whites are doubtful, as is “a big giant squid or something, 

although we can’t rule that out completely.”  Any life in a Europa ocean is probably tiny and 

single-celled, an analog to bacteria on Earth—but unquestionably of independent origin.  Finding 

microbes there suggests a discovery of paradigm-shifting proportions, The Rule of Two 

practically next door.  “It would be improbable,” said Tarter, “to step across the cosmic doorstep, 

find life, and then not have it anywhere else.”   

 “Think about life starting twice in our dinky little solar system, in such different 

environments,” said Phillips.  “Then think about all those stars out there, with all those planets 

around them.  Life would be ubiquitous.”  The Drake Equation would change forever, with the 

Europa microbe providing it a new value.  “A huge, huge multiplier.  Just revolutionary in our 

understanding of our place in the universe and the prevalence of life,” she said.  “I personally 

think Europa is the best place to look in the Solar System today for life beyond the Earth.” 
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*  *  * 

 

 Not everyone subscribes to The Rule of Two.  Or if they do, qualifications are attached.  

Sure, the simple life is probably profuse, they admit.  One-cell microbes likely live on lots of 

planets.  Maybe even trilobites, jellies and sponges.  Perhaps an alien T-Rex lumbers around 

somewhere.  But technologically sophisticated life—never or almost never.  “Microbes or 

bacteria, yeah, probably,” said Peter Ward, a paleontologist at Australia’s University of 

Adelaide.  “But a very complex set of circumstances is necessary to evolve intelligent life.”     

 Dead zones are replete throughout the galaxy, no matter how many exoplanets exist, said 

Ward.  Most Earth-like candidates will be missing something: A moon, a rocky surface, plate 

tectonics, volcanoes, mountains, or minerals—iron, copper, zinc.  Earth’s location in the galaxy, 

suburbia if not the outback, offers stability.  By contrast, the Milky Way’s hyperactive center 

would regularly obliterate whatever might live on nearby planets.  Mass extinction events, like 

asteroid impacts, solar flares, and sudden climate change are common there; most planets, 

ultimately, are star-crossed.  “They get destroyed by cosmic happenstance,” said Ward.  Worlds 

with the potential for intelligent life must first possess just the right ingredients, then bake 

serenely for a billion years before the first bacteria appear.  Interrupt the process—with a hit 

from a comet, perhaps, while everything is simmering—and life falls apart, like a cake jostled 

while still in the oven.   

 Even assuming a planet’s adolescence is relatively serene, life may not evolve to 

intelligence, much less culture and technology.  Had the asteroid that hit Earth 65 million years 

ago flown by a few hours later, it would have missed altogether; instead of us, the dinosaurs 

might now be here.  Maybe the T-Rex would have evolved a sophisticated intelligence—maybe 
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not—but this is a certainty: Until the hit, dinosaurs had been fine for more than 150 million years 

and didn’t develop technology.  Alligators and their ancestors, around even longer, haven’t 

become appreciably smarter in the last 300 million, and their brains are still the size of a walnut.  

Intelligence is hardly inevitable, insists Ward—and likely quite rare.   

 “Ours is the winning lottery ticket,” said Shostak, summing up and acknowledging the 

argument.  “And don’t expect a lot of other winners up there.  We’re just not going to find that 

lucky combination.    

 “But what is it about the Earth that’s special?  I can’t think of anything we’ve got—plate 

tectonics, the right size moon, heavy metals—that you wouldn’t have a lot of throughout the 

galaxy.   

 “One thing we’ve learned in the last 500 years of astronomy—every time we thought we 

were a miracle, we were wrong.” 

 

*  *  * 

 

 The two-story building that houses the SETI Institute seems, if not invisible, at least 

inconspicuous—one of thousands of nondescript buildings planted within the hundreds of 

indistinct office parks flung across Silicon Valley.  And nowhere on the SETI sign is the 

acronym defined.  Instead, the Search for Extraterrestrial Intelligence is inferred by an 

impressionistic sketch of a globe (presumably Earth), centered within a cluster of circles 

(purportedly other planets).  The circles, rendered in the whitest of whites, practically glow off 

the glassed entrance.   
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 Worlds with the lights on.  SETI is banking on it.  “Now we know there are trillions of 

planets,” said Shostak.  “It’s hard to believe we’re the only one with life.  But has that helped our 

funding?  Not yet.”   

 The Institute, in Mountain View, California (population 75,000), sits in high-tech 

country.  One of 15 cities crammed into Santa Clara County, Mountain View clings to Silicon 

Valley both geographically and economically.  Google’s headquarters are here, a jogger’s run 

from SETI, only three and a half miles away.  Linkedin is local.  Facebook, in Menlo Park, and 

Yahoo, in Sunnyvale, are a 15-minute drive.  Scattered across the valley, from San Francisco to 

San Jose, are Twitter, PayPal, Apple, Hewlett-Packard, e-Bay and Netflix.  Braced by the Santa 

Cruz Mountains, SETI exists in a space surrounded by the summit of technological splendor.  

Here, everything knowable seems within one’s grasp; just hang on, find funding, attract 

investors, and secure endowments.  

 Nearly all the staff, including dozens of astronomers, astrophysicists and astrobiologists, 

work in one division of the Institute—the Carl Sagan Center for the Study of Life in the 

Universe.  The division is aptly named: “He was the inspiration for so many of us, who grew up 

watching Cosmos,” said Phillips.  Although not flourishing, the Sagan Center is hardly 

foundering.  Its investigators typically secure government grants totaling about $17 million 

annually, virtually all from NASA or the National Science Foundation.  But its scientists aren’t 

looking for intelligent aliens—more like intergalactic germs or those Martian microbes, 

described affectionately by the Sagan Center researchers as “stupid life.”  Current projects 

include consultation with NASA on the proposed Clipper mission to Europa, projected to launch 

in 2021 and arrive in 2028, a precursor to an eventual landing.   
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 Looking for the smart life is less lucrative.  The Center for SETI Research continues as a 

miniscule division within the Institute, still without government funding and reduced to a paid 

staff of four after recent layoffs.  “There aren’t a lot more people we can let go,” said Tarter.      

 Drake, the SETI Institute’s first president, and now a trustee emeritus at 84, keeps a desk 

here, but seldom visits.  Yet his equation is everywhere—embedded in artwork, poster boards, 

desk nameplates.  The beauty of the equation lies in the bigness of the galaxy, said Shostak: 

“Really, it doesn’t matter what fraction you plug in, with the sheer number of stars out there.  

The point is that you start with such large numbers.  In the end, something interesting rolls out.  

Unless there’s a big ‘gotcha’ in there, then what has happened here must have happened in lots 

of other places.”    

 Cosmically-themed curios drape over the cubicles, sit on bookshelves, and hang from 

doors.  Saturn is depicted in a homemade technicolor quilt.  A mosaic of the pink Martian 

surface, electronically sutured together by the Mars rover Spirit, is attached to a wall.  A 10-foot 

high cardboard mock-up of the Allen array is hard to miss.  So are the pop culture references.  

Autographed photos from sci-fi icons are on display—a “live long and prosper” from Leonard 

Nimoy, Mr. Spock from the Star Trek television series, and an “all the best” from Jodie Foster, 

the Oscar-winning actress who starred in the 1997 extraterrestrial-encounter film Contact.   

 Geeky fascination with E.T.s begins early.  “Go into a classroom of kids,” said Shostak, 

“and ask, ‘How many of you think aliens are out there?’  And they all raise their hands.”  Check 

out the all-time top ten films on the box office list, and five offer science fiction themes; both 

Star Trek and Star Wars are cultural touchstones for two generations.  In the 20th century, Orson 

Welles terrified thousands of Americans with his War of the Worlds radio broadcast.  In the 19th, 

astronomer Percival Lowell’s fanciful hypothesis of a canal-festooned Mars captivated millions.  
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In his 1756 diary entry, John Adams, founding father and second U.S. President, noted that “all 

the unnumbered worlds that revolve round the fixed stars are inhabited.”  And the Greek 

philosopher Anaximenes—2,282 years before Ray Bradbury’s The Martian Chronicles—

observed that Alexander the Great had conquered “only one of many worlds.”   

 There’s a reason for the fascination, suggested Shostak: “We’re hardwired to be 

interested in predators.  The same reason we’re interested in dinosaurs.”  The same reason 

Discovery Channel does Shark Week, not Squirrel Week.  Primordial fear, fortified after 60 

years of malevolent extraterrestrials in cinema and television—Independence Day, Aliens, the 

creepily-cool Klingons from Trek, the reptilian Sleestaks from Land of the Lost.  “Pay attention 

to the squirrel if you want,” said Shostak, “but 100 thousand years ago, it was more valuable to 

pay attention to things with the big teeth.  There’s survival value in that.”  And like an 

Allosaurus or an alligator, that mysterious tribe—those strange people somewhere across the 

river, beyond that hill, the ones who look funny, dress differently and talk differently—scare us.  

So we worry, and wonder.   

 Collective human curiosity about aliens may well be universal.  But the task of looking 

for them is a narrow cultural pursuit, pretty much an American thing.  “Very few other countries 

have ever done any SETI research,” said Shostak.  There’s SETI-Italia, near Bologna, and 

Australia’s program at the University of Western Sydney; in China, a SETI search may begin in 

2016, after construction of its giant radio telescope, 1,600 feet in diameter.  But Russia curtailed 

its hunt for extraterrestrials decades ago—and Western Europe, along with most of the rest of the 

world, isn’t interested.   

 “They have the equipment, the expertise, and probably more money than we do,” said 

Shostak.  “It’s just the culture.”  Shostak recalls a lecture he gave at a university in the 
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Netherlands: “The place was jammed.  I asked, ‘How many of you think there’s intelligent life 

out there?’  They all raised their hands.  Then I said, ‘How many of you are willing to spend one 

guilder a year to fund a SETI program?’  That’s one cup of coffee per year.  Not per day, per 

year.  Every hand went down.” 

 Shostak later asked what that was about; he was told, “We zijn te nuchter voor dat.”  

Translated: We’re too sober for that.  Labeled as frivolous, undignified, silly science or even 

pseudoscience, looking for intelligent extraterrestrials is regarded as bottom rung research by 

much of the world—alongside alien abductions, crop circles, UFOs and Roswell, comparisons 

that make SETI scientists cringe.   

 Flying saucers aside, a visceral childhood fascination with what’s out there, launched by 

pop culture and propelled by real-life space missions during NASA’s heyday, is a recurring 

narrative among SETI researchers.  “I’m a child of the Apollo era,” said Mark Showalter, a 

Sagan Center senior research scientist.  “I’m in this room today because of Neil Armstrong.  

Watching the moonwalk—that was the most exciting thing I’d ever seen in my life.”   

 To date, Showalter has discovered, or co-discovered, six moons in the Solar System: Pan 

(orbiting Saturn); Mab and Cupid (Uranus); Kerberos and Styx (Pluto); and just last year, a 

Neptune moon, still unnamed.  “We could be sending missions to all kinds of fantastic 

destinations and learning things for decades to come,” he said.  But the scheduled NASA 

voyages to the outer planets appear nearly done.  The New Horizons spacecraft flies by Pluto 

next year; the probes to Jupiter and Saturn shut down in 2017.  Even the much-heralded Clipper 

mission—the proposed robotic expedition to Europa—isn’t yet a go.  So far, with a projected $2 

billion cost, only $170 million has been appropriated.   
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 At 56, Showalter concedes his professional career will conclude with these final journeys.  

“It takes twenty years from the time you start thinking about the project to the time you actually 

get to the outer planets,” he said.  And without new missions, he worries, and wonders, about the 

new generation.  “It’s the missions that capture imaginations.  If those aren’t happening, kids 

might not go into science the way my generation did.”     

 

*  *  * 

 

 The signal from Washington, shrill and sudden, was the last thing Jill Tarter and the SETI 

Institute expected to hear.  After all, things had been going well: In 1993, more than a decade 

after the Sagan-Proxmire meeting, NASA’s SETI program was fully-funded, with the Institute a 

major player in the project.  Congress had allotted $12 million for that fiscal year, and Tarter, 

named the Institute’s first employee back in 1985, had spent considerable time in Washington, 

building alliances, serving advisory committees and “systematically working at raising SETI’s 

intellectual credibility.”  Another $100 million over the next decade seemed assured.  But that 

fall, U.S. Senator Richard Bryan, Nevada Democrat and a SETI detractor since taking office in 

1989, tacked on an amendment to NASA’s 1994 appropriations bill.  The amendment killed 

SETI funding.  “This hopefully will be the end of Martian hunting season at taxpayer expense,” 

said Bryan.  “Millions have been spent and we have yet to bag a single little green fellow.”  The 

Senate concurred.  Funding was gone.     

 But not for long.  Barney Oliver, a Hewlett-Packard executive since 1952 and an inventor 

with over 50 patents (including the hand-held calculator), was a SETI Institute trustee.  Tarter 

considered him a mentor; over twenty years earlier, while on leave from HP, Oliver had co-
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directed the development of Project Cyclops, the NASA report that changed Tarter’s life.  He 

knew virtually everyone in Silicon Valley, particularly everyone who was wealthy, and quickly 

raised $20 million for the Institute (including $10 million from HP’s co-founders, William 

Hewlett and David Packard).  Project Phoenix, now the new and appropriate name for the 

Institute’s search, plunged ahead, independently—a downsized copy of the now-defunct NASA 

project, with Tarter renting pricey time on large radio telescopes.  “It’s so much more cost-

efficient to have your own antennas,” she said.  Eventually that would happen, but in 1993, the 

Institute’s Allen Telescope Array was more than a decade away. 

 Tarter, now 70, has been hunting extraterrestrials longer than anyone.  Her quixotic 

pursuit, wistful and dreamy, and her headstrong personality, stubborn and unflinching, has 

secured an international following.  Ellie Arroway, the central character in Contact, Sagan’s 

best-selling novel, was modeled after her, as was Jodie Foster’s portrayal in the subsequent film.  

Indeed, much of Tarter’s pitch, whether at speaking engagements or within SETI promotional 

materials, has a soaring, cinematic feel.  Among her most captivating lines: “We are what 

happens when a primordial mixture of hydrogen and helium evolve for so long that it begins to 

ask where it came from.  This is us, contemplating ourselves.”   

 The wistful, dreamy part of Tarter’s pursuit began early on, around age eight, while 

taking a twilight barefoot walk along a Florida beach with her father.  He had already taught her 

something about the planets and stars and constellations, but creatures from outer space seldom 

occupied her mind.  But on this night, looking up at the blackening sky, she had an epiphany: 

Somewhere up there, she thought, there’s someone like me.  And she’s walking a beach too, with 

her dad.   
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 In 2004, Time magazine named her one of the world’s most influential people.  In 2009, 

she won a $100,000 TED prize.  And in 2012, with the Center for SETI Research out of money 

again, Tarter quit her directorship, gave up her six-figure salary—then kept working at the 

Center for free.  Officially, she is now the organization’s premiere nonpaid volunteer fundraiser. 

 Chasing money isn’t nearly as exhilarating as chasing extraterrestrials, she discovered.  

“The least enjoyable part of the job,” she said.  Still, amidst the financial turmoil, the Center’s 

fundraising has scored spectacular, if sporadic, success.  In 2004, Paul Allen—the billionaire co-

founder of Microsoft, enchanted with the notion of finding extraterrestrials—made an $11 

million down payment on what was ultimately a $25 million gift to SETI.  The money, for 

designing and constructing the Allen Telescope Array, included $200,000 apiece for each of the 

42 radio telescopes.  Allen had only one stipulation: None of the $25 million could go to 

overhead—staff salaries, rent for facilities, the light bill.   

 “He was always very clear that operations were not something he was particularly fond of 

supporting,” said Tarter.   “He expected us to raise those funds.”  A budget of about $2 million 

per year for salaries and overhead seemed reasonable; Tarter was confident the Center, a 

nonprofit, could handle that with a few six- or seven-figure gifts from dotcom entrepreneurs 

weaned on extraterrestrial-themed films like Independence Day and Contact.  Smaller donations 

from the SETI Institute’s broad base of public support, she thought, would shore up any deficits.   

 But the corporate windfall from wealthy Silicon Valley millennials never materialized.  

Searching for intelligent life, so attractive to Paul Allen, William Hewlett and David Packard, 

perhaps meant something less to the new generation—Mark Zuckerberg of Facebook, and Larry 

Page, a co-founder of Google.  Trouble began in 2011, when the Center could no longer cover 

the array’s operating costs.  The Allen radio dishes hibernated from April to December—then 
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went back online after SRI International, a U.S. Air Force vendor specializing in satellite 

tracking, took over the facility’s day-to-day costs.  SRI now splits use of the dishes 50-50 with 

the Center. 

 “The array is stable now,” sighed Tarter.  “But we still haven’t found the right formula to 

fund daily operations.  SETI is a difficult story to tell.  We’re a very necessary investment in our 

long-term future.  But the immediacy isn’t there.  We can’t make the case that we need to 

respond to a natural disaster, or feed a child.  It’s discouraging, not knowing whether or not we’ll 

be able to continue.  Our fundraising is in desperate shape.” 

 

*  *  * 

 

 “This is a crazy way to do science,” said Franck Marchis, a planetary astronomer on the 

Sagan Center side of the SETI Institute.   

 Marchis currently works the Gemini Planet Imager project.  The Jet Propulsion 

Laboratory, American Museum of Natural History, Lawrence Livermore Laboratory, UC 

Berkeley, and Marchis have invested a decade in the Imager, a device the size of a Subaru.  “It 

will change our perception of who we are, and our place in the universe,” he said. 

 With GPI, astronomers can see extraordinarily dim exoplanets, those up to 10 million 

times fainter than the stars they orbit.  GPI can even determine an exoplanet’s atmospheric 

composition.  Find one with oxygen, and it’s a logical candidate for life—and a place for the 

SETI Institute to aim its array of radio dishes.  “Maybe I am making a crazy prediction, but I 

believe GPI will find a lot of exoplanets like Earth,” said Marchis. 
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 GPI has now integrated with the Gemini South Telescope in Chile; locating oxygen-rich 

exoplanets can narrow down the SETI search very fast.  But the project, although online, still 

awaits full funding.  The remaining cost, $3 million, amounts to barely two percent of the 

production expenses for Independence Day.  But Marchis worries, and wonders, if even that will 

happen, and when. 

 “Every year, this is being renegotiated,” he said.  “Right now, I’m waiting on a response.  

Every year they try to cut the program.  Scientists like us, we are slowly getting burned out and 

leaving the field.  In a few years, we will have less and less scientists.” 

 Research grants, said Marchis, are shrinking while covering shorter windows of time.  

“From day one of a four-month grant, you start looking for new money from the next grant,” he 

said.  During all of this, the actual research simmers on the back burner.  “You’re never really 

working on the project.  We are stuck in an endless loop.  It’s not a sustainable system. 

 “I work for free sometimes.  You work for free because you say, ‘this is so important, I 

am not going to drop this project.’  You either work for free, which a lot of us do, or you find a 

new job—and the project dies. 

 “I would not encourage a new person to come to this field,” he said.  “When the young 

generation talks to us, they can see the bitterness.” 

 

*  *  * 

 

 Of all the variables in the Drake Equation, one is complete conjecture: L, the lifetime of a 

technological society.  Only one civilization is available for us to assess, and that one is a work 

in progress.  Any night in Hat Creek, Jon Richards could receive a wondrous beep from an alien 
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culture 100 light years away.  If that happened, “the world would go crazy,” said Frank Drake.  

But the extraterrestrials sending that century-old message could be gone, self-destructing through 

war or environmental catastrophe.  We too have been sending out messages for nearly a century, 

and a similar destiny could one day be ours.  So much about the SETI Institute is up in the air, 

but one thing is grounded in fact: If advanced civilizations annihilate themselves after 100 years, 

then there are none to find—not alive, anyway.  And whatever’s in any message is no longer a 

calling card, but a legacy.  But a signal from a living alien society tells us civilizations can 

survive their adolescence.  Maybe, somewhere within that first message, they will show us how.  

If only we’re listening.  

 “Do enough searching and we’ll find it,” said Drake.  But even the loftiest of adventures 

require earthbound considerations, like funding and faith.  The search may take 400 years, 40 

years, four years, or forever.  But assume, as the Drake Equation does, that 10 thousand 

intelligent civilizations exist in the galaxy.  Finding just one, the odds suggest, obliges the Allen 

Telescope Array to search 10 million stars.  But today, the array is barely getting by—operating 

with minimal staff, enduring occasional threats of everlasting hibernation, and coping with 

technology that increasingly demands a reboot. Particularly with those constraints, no one knows 

how much time such a massive search might take.  But funding and faith will likely not last that 

long.   

 On the night of my visit to Hat Creek, after Jon Richards pointed the radio telescopes 

toward the exoplanets, we stepped outside for a moment.  The sky was then a deep purple, the 

last sliver of twilight before dark.  The radio dishes hummed.  Then, suddenly, out of the purple, 

a swarm of mosquitoes appeared.  Pesky.  Biting.  Annoying.  They seemed to buzz louder than 

the dishes.  We tried to shoo them away.  One landed on my forehead and drew a drop of blood.  
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Richards said the mosquitoes are always out, especially this time of night: “That’s the way it 

always is, here.”  Such small things so easily distract us from the profound.                             END 
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