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 HistorIQly Jr.

 The Wow! Signal

 72 Seconds From Deep Space

 
 A history mystery for young detectives ages 8–12

 
 HistorIQly Jr.

 


"It had all the characteristics of an extraterrestrial origin."

 — Jerry Ehman, describing the Wow! Signal



Chapter 1
 One Word in Red Ink

 What made an astronomer grab a red pen and write the most famous word in the history of space science?

 A few days after August 15, 1977, a man named Jerry Ehman sat down at his kitchen table with a stack of computer printouts. He was a volunteer astronomer at Ohio State University, and his job was to check the data from Big Ear — a massive radio telescope that had been quietly listening to the sky for signs of intelligent life.


Big Ear didn't look like most telescopes. It had no dome, no lens, and no eyepiece. It was a flat metal structure the size of three football fields, bolted to the ground in a field outside Delaware, Ohio. It couldn't move. It just sat there, pointed at the sky, recording whatever radio signals drifted past as the Earth rotated.



 [image: An astronomer at a kitchen table examining a long computer printout, circling something in red ink]
 
 Jerry Ehman reviewing the Big Ear printout at his kitchen table. The data that changed everything was buried in a long column of ordinary numbers. What would you do if you spotted something that shouldn't be there?
 


Most of the data was boring. Rows of low numbers. Background noise from the universe — the faint hiss of stars, gas clouds, and the Earth's own electronics. Ehman had checked hundreds of these printouts before. He knew what normal looked like.


Then he saw it.


One column of numbers spiked. Instead of the usual 1s and 2s, the readout jumped to 6EQUJ5. That sequence meant the signal had surged to thirty times louder than anything around it — a massive, focused burst of radio energy coming from one tiny point in the sky.



 Case File Extra

 The printout used numbers and letters to show signal strength. 1 was the weakest. 9 was strong. After 9, the computer switched to letters — A, B, C, and so on. The letter U in "6EQUJ5" meant the signal had reached a strength of 30. The telescope had never recorded anything like it.




Ehman grabbed a red pen. He circled the sequence. And in the margin, he wrote a single word.



 "Wow!"
 — Jerry Ehman's annotation on the Big Ear printout, August 1977



That one word became the name of the most famous unexplained signal in the history of space science. It lasted exactly seventy-two seconds — the maximum length Big Ear could observe any single point in space. It came from the direction of the constellation Sagittarius, deep in space.


And then it vanished. Completely. Despite hundreds of attempts over nearly fifty years, nobody has ever detected it again.


The question is not just what sent the Wow! Signal. The question is: why did it never come back?

 

Chapter 2
 Listening for Aliens

 Why were scientists in the 1970s pointing telescopes at the sky and listening for radio signals — and what did they expect to hear?

 In 1977 — the same year Star Wars opened in cinemas and the Voyager spacecraft launched toward the outer planets — a quiet programme at Ohio State University was doing something that sounded like science fiction. It was searching for radio signals from alien civilisations.


The idea wasn't as wild as it sounds.



 [image: A wide-angle view of the Big Ear radio telescope, a huge flat reflector in an open field with metal support structures]
 
 The Big Ear radio telescope at Ohio State University. It was the size of three football fields — and it couldn't move. It simply listened as the Earth rotated, scanning a narrow strip of sky each day.
 


In 1959, two physicists named Giuseppe Cocconi and Philip Morrison published a paper asking a simple question: if an alien civilisation wanted to send a message across space, what kind of signal would they use? Their answer was radio waves — specifically, a frequency of 1420 megahertz.



 Word Unlock

 1420 MHz — The Hydrogen Line
 Hydrogen is the most common element in the universe. When hydrogen atoms release energy, they produce a radio signal at exactly 1420 megahertz. Scientists call this the "hydrogen line." Any civilisation that understands physics would know about it — which is why it's considered the most logical frequency for sending an interstellar message. Think of it as the one radio channel every intelligent species would know to check.




The reasoning was elegant. Hydrogen is everywhere. Any intelligent species would discover it. If you wanted to send a message that somebody could find, you would broadcast near the frequency of hydrogen — because that is the one channel every scientifically literate civilisation would think to check.


The Search Begins


In 1960, a young astronomer named Frank Drake pointed a radio telescope at two nearby stars and listened. He heard nothing — but the idea caught on. By the 1970s, several programmes around the world were scanning the sky for artificial radio signals. The effort had a name: SETI — the Search for Extraterrestrial Intelligence.


Ohio State's Big Ear telescope joined the search in 1973. It was run on a tiny budget by a small team. Jerry Ehman was not even paid — he was a volunteer, a former professor who reviewed the data in his spare time.


For four years, the telescope scanned the sky and found nothing unusual.


Then came August 15, 1977.


The signal that arrived that night matched almost everything scientists had predicted an alien message would look like. It was on the right frequency. It was narrow and focused. It was strong. And it came from deep space.


The only problem was that it lasted seventy-two seconds — and then it was gone forever.

 

Chapter 3
 Seventy-Two Seconds

 What exactly did Big Ear detect on August 15, 1977 — and why does seventy-two seconds matter?

 To understand the Wow! Signal, you need to understand how Big Ear worked.


The telescope was fixed to the ground. It could not turn or tilt. Instead, it relied on the rotation of the Earth to sweep its narrow field of view across the sky. Any signal from a fixed point in space would drift through Big Ear's beam as the Earth turned — and it would take exactly seventy-two seconds to pass through.


That fact is crucial.



 [image: A chart showing the intensity of the Wow! Signal rising and falling over 72 seconds, with the sequence 6EQUJ5 highlighted]
 
 The shape of the Wow! Signal. It rose gradually, peaked, then faded — exactly the pattern you would expect from a deep-space source passing through Big Ear's fixed beam. This shape ruled out many earthly explanations.
 


At 11:16 p.m. Eastern time on August 15, 1977, the telescope recorded a signal that rose in intensity, peaked, and then faded — following the exact pattern you would expect from a distant source passing through the beam. The signal lasted seventy-two seconds. Not seventy-one. Not seventy-three. Seventy-two — the precise window for a point source in deep space.



 Word Unlock

 Narrowband Signal
 Natural radio sources — like stars and gas clouds — broadcast across a wide range of frequencies at once, like someone playing every note on a piano simultaneously. The Wow! Signal was narrowband: it came in on a single, precise frequency, like someone playing one note very loudly. In radio astronomy, a narrowband signal is a strong indicator of something artificial — something built by intelligence.




The signal arrived at a frequency very close to 1420.456 MHz — right next to the hydrogen line that Cocconi and Morrison had identified as the ideal frequency for interstellar communication eighteen years earlier.


It was narrowband — concentrated on a single frequency rather than spread across many. Natural sources almost never do this. Stars don't. Gas clouds don't. Narrowband signals are the hallmark of technology.



 "It had all the characteristics of an extraterrestrial origin."
 — Jerry Ehman, describing the Wow! Signal



But there was something strange about the detection. Big Ear had two "feed horns" — two separate receivers that scanned the same patch of sky, one after the other, about three minutes apart. The signal appeared in only one of the two horns.


If the signal was continuous — broadcasting steadily like a lighthouse — it should have appeared in both. It appeared in only one. That meant one of two things: either the signal had turned off in the three minutes between the two scans, or something else was going on.


Nobody knew which. And the signal never returned to tell them.

 

Chapter 4
 The Perfect Candidate

 Why did so many scientists take the Wow! Signal seriously — and what made it different from every other signal SETI had ever received?

 In the years after its detection, the Wow! Signal became the strongest candidate for an extraterrestrial radio signal ever recorded. Not because anyone proved it was alien — but because nobody could prove it wasn't.


Here is what made it special.


First, the frequency. The signal was detected near 1420 MHz — the hydrogen line. This was the exact frequency that scientists had been saying for nearly twenty years would be the logical choice for an interstellar message. It was like predicting that a letter would arrive in a blue envelope, and then one day a blue envelope showing up in your letterbox.



 [image: A star map showing the constellation Sagittarius with an arrow pointing to the region where the Wow! Signal originated]
 
 The Wow! Signal came from the direction of the constellation Sagittarius. This region of sky lies toward the centre of our Milky Way galaxy — where the density of stars is greatest. Could there be someone out there?
 


Second, the shape. The signal rose and fell over seventy-two seconds in exactly the pattern expected from a source far beyond Earth. If it had been a satellite, a plane, or a nearby transmitter, the pattern would have looked different — sharper, messier, or the wrong duration.


Third, the narrowness. The signal was concentrated on a single frequency. Natural objects broadcast across wide bands. Technology broadcasts on narrow ones. The Wow! Signal was narrow.



 Detective Challenge

 The Wow! Signal matched nearly every prediction scientists had made about what an alien signal would look like. But matching predictions is not the same as proof. Can you think of a reason why a signal could match every prediction — and still not be from an alien civilisation?




Fourth, the direction. It came from the constellation Sagittarius, toward the dense centre of the Milky Way. That's where the highest concentration of stars is — and therefore, potentially, the highest number of civilisations.


And fifth — perhaps most importantly — it was unexplained. Scientists checked for satellites. They checked for aircraft. They checked for ground-based transmitters. They checked for reflections off space debris. None of the usual suspects matched.



 "I still don't know what it was."
 — Jerry Ehman, decades after the detection



The signal was, as one astronomer put it, "the most tantalising evidence we have ever received." But tantalising is not the same as conclusive. And the fact that it never repeated was a very big problem — because in science, if you can't reproduce a result, you can't prove it happened the way you think it did.


The question shifted. It was no longer just "what was it?" It became: "why didn't it come back?"

 

Chapter 5
 The Evidence File

 What do we actually know for certain about the Wow! Signal — and what is still guesswork?

 Let's lay out the evidence like a detective would. Here is what the data tells us — and nothing more.



 Evidence Card

 The Printout (August 15, 1977)

 A sequence of characters — 6EQUJ5 — recorded by the Big Ear radio telescope. The sequence shows a signal that rose in power, peaked at a strength of 30 (represented by the letter U), and faded away. Total duration: 72 seconds. Frequency: approximately 1420.456 MHz.

 Status: the original printout, with Ehman's "Wow!" annotation, is preserved at the Ohio History Connection.




What we know for certain: A strong narrowband radio signal was detected by Big Ear at approximately 11:16 p.m. on August 15, 1977. It came from the direction of the constellation Sagittarius, from a region of sky with no bright stars or known radio sources. It lasted 72 seconds and appeared in only one of Big Ear's two feed horns.



 [image: A close-up of the famous computer printout showing the sequence 6EQUJ5 circled in red ink with the word Wow! written beside it]
 
 The most famous piece of paper in SETI history. The sequence 6EQUJ5, circled in red by Jerry Ehman. Each character represents a six-second sample of signal strength. The letter U — the peak — meant the signal was thirty times stronger than the background noise.
 


What we know it was NOT:


Satellites were checked. No known satellite was in that part of the sky at that time. Aircraft were ruled out — a plane signal would look completely different. Ground-based radio interference was considered, but the signal was too narrowband and too perfectly shaped. Reflections off space debris didn't match the profile.



 Detective Challenge

 Big Ear had two receivers that scanned the same patch of sky three minutes apart. The Wow! Signal appeared in only one. What does that tell you? Does it make it more likely the signal came from space — or less? What kind of source would only appear for seventy-two seconds and then vanish?




What we do NOT know:


We don't know whether the signal was artificial or natural. We don't know exactly how far away it came from — only the direction. We don't know why it appeared in only one of Big Ear's two receivers. And we don't know why it has never been detected again, despite more than a hundred follow-up observations of the same patch of sky.



 Case File Extra

 In 2017, the fortieth anniversary of the Wow! Signal, the original printout was put on public display at the Ohio History Connection in Columbus, Ohio. It is one of the most viewed scientific documents in the museum — a single page of computer paper with six characters circled in red ink and one word scrawled in the margin.




The evidence is strong enough to be fascinating. But it is not strong enough to be proof. That gap — between fascinating and proof — is where the real mystery lives.

 

Chapter 6
 What Could It Be?

 Scientists have proposed several explanations for the Wow! Signal — which ones survive scrutiny, and which ones fall apart?

 Over nearly fifty years, scientists have proposed a long list of possible explanations for the Wow! Signal. Some are plausible. Some are creative. Some have been ruled out entirely. Let's walk through them, one by one, and see which ones hold up.


Theory 1: An Alien Transmission


This is the explanation that made the signal famous. The Wow! Signal matched almost every criterion that scientists had predicted for an interstellar message: the right frequency, the right shape, the right narrowness, the right direction. If you were designing a signal to say "we're here," this is what it would look like.



 [image: An illustrated split scene showing the different theories: a radio telescope, a comet, a satellite, and an alien signal, all pointing toward the constellation Sagittarius]
 
 Four competing theories for the Wow! Signal. Each one explains some of the evidence — but none explains all of it. Which do you find most convincing?
 


But there is a serious problem. The signal never repeated. If an alien civilisation was trying to communicate, why would they send a message only once? You would expect a repeating pattern — something designed to be noticed and confirmed. One burst and nothing more is hard to explain as a deliberate attempt at contact.



 Detective Challenge

 Imagine you wanted to send a message to another civilisation across space. Would you send it once and stop? Or would you repeat it? Can you think of a reason why an alien civilisation might send a signal only once?




Theory 2: A Comet


In 2017, astronomer Antonio Paris published a paper suggesting the signal came from hydrogen gas surrounding a comet — specifically, two comets called 266P/Christensen and 335P/Gibbs that were in the right region of sky in 1977. Comets release hydrogen gas as they approach the sun, and hydrogen radiates at 1420 MHz.


The idea was clever. But most astronomers were sceptical. Comets produce broad, weak signals — not the narrow, powerful burst that Big Ear detected. The signal's strength and shape didn't match what a comet should produce. And neither comet had been discovered in 1977, so the match was worked out backwards, which made some scientists uneasy.


Theory 3: Earthly Interference


Could it have been a signal from Earth — a transmitter, a military installation, or a secret satellite — bouncing off something and being picked up by the telescope? It is possible. But the signal was detected in a protected frequency band where broadcasting is not allowed. And its characteristics — the 72-second duration, the rise-and-fall shape — perfectly matched a distant point source, not something nearby.


Theory 4: An Unknown Natural Source


Perhaps there is a natural phenomenon we haven't discovered yet — something that produces brief, powerful, narrowband radio bursts. This is the most cautious explanation, and it might be correct. Science has a long history of discovering new phenomena that were initially mistaken for something else.


The honest answer, after nearly fifty years, is this: nobody knows. Each theory explains part of the evidence. None explains all of it.

 

Chapter 7
 The Search That Never Stopped

 What happened when scientists went back to look for the signal — and what did they find instead?

 The first thing any scientist wants to do with an extraordinary result is repeat it. If the Wow! Signal was real — if something in the constellation Sagittarius was broadcasting — then pointing a telescope at the same spot should detect it again.


Jerry Ehman tried. He went back to Big Ear and listened to the same patch of sky. Nothing. He tried again. Nothing. He tried dozens of times over the following months and years. The signal never reappeared.



 [image: A large modern radio telescope dish pointed at the night sky, with the Milky Way visible in the background]
 
 Over the decades since 1977, astronomers have pointed increasingly powerful telescopes at the region where the Wow! Signal originated. Not one of them has ever detected it again.
 


He wasn't alone. Over the next several decades, astronomers around the world pointed their telescopes at the same coordinates. Robert Gray, a data analyst from Chicago who became fascinated by the signal, led multiple search campaigns. In 1995 and 1996, he used the Meta Array at Oak Ridge Observatory. In 1999, he secured time on the Very Large Array (VLA) in New Mexico — one of the most powerful radio telescopes on Earth — and listened for the signal.



 "I was convinced I would find it. I had the biggest radio telescope in the world pointed at exactly the right spot."
 — Robert Gray, describing his VLA search



He found nothing.



 Detective Challenge

 Scientists have looked for the Wow! Signal more than a hundred times. They have never found it again. Does this make you think the original signal was a mistake — or does it make the mystery deeper? Can something be real if it only happens once?




The problem is fundamental. In science, a result that cannot be reproduced is a result that cannot be confirmed. This doesn't mean the signal wasn't real — it clearly was; the data is right there on the printout. But it means we can't study it further. We have one snapshot, one 72-second glimpse, and nothing else to work with.



 Case File Extra

 Big Ear itself was demolished in 1998. The land it sat on was sold to a property developer, who built a golf course on top of it. The telescope that captured the most famous signal in SETI history was torn down and replaced with a driving range. Many astronomers consider this one of the great losses in the history of space science.




The End of Big Ear


In 1998, despite protests from the scientific community, the Big Ear telescope was dismantled. Ohio State University had sold the land to a developer. The telescope that had recorded the most famous unexplained signal in history was demolished and replaced with a golf course and housing development.


Jerry Ehman watched it happen. He never stopped thinking about what he had found. In interviews decades later, he was always careful. He never claimed the signal was from aliens. But he never ruled it out, either.


The signal, it seemed, was a one-time event. Something happened in the direction of Sagittarius on August 15, 1977, and whatever it was, it happened only once. The telescope caught it. Jerry Ehman found it. And that was all the universe was willing to give us.

 

Chapter 8
 What We Know Now

 After nearly fifty years, what is the best explanation for the Wow! Signal — and what is still genuinely unknown?

 Nearly fifty years have passed since Jerry Ehman circled those six characters in red ink. The Wow! Signal remains the strongest candidate for a signal of extraterrestrial origin ever detected by SETI. It has never been explained. It has never been repeated. And it has never been forgotten.


Here is where things stand.



 [image: An illustrated timeline showing key dates: 1959 (hydrogen line prediction), 1973 (Big Ear joins SETI), 1977 (the signal), 1998 (Big Ear demolished), 2017 (comet theory)]
 
 The story of the Wow! Signal across five decades. From prediction to detection to demolition — and the mystery that still remains open.
 


The comet theory — proposed by Antonio Paris in 2017 — was the most publicised recent explanation. But it has not convinced most of the scientific community. The signal was too strong, too narrow, and too brief to match what comets typically produce. Paris claimed to have detected a similar signal from one of the comets in 2017, but other astronomers questioned his methods and could not reproduce his results.


The earthly interference theory remains possible but unsupported. No specific source of interference has ever been identified. The signal was in a protected frequency band, and its characteristics matched a distant space source, not a nearby transmitter.


The alien theory remains exactly that — a theory. It is consistent with the evidence, but "consistent with" is not "proved by." The single biggest objection is the lack of repetition. If the Wow! Signal was a deliberate broadcast by an intelligent civilisation, the most natural expectation is that it would repeat.



 Detective Challenge

 Jerry Ehman himself grew more cautious over the years. He said he wished the signal had been called "something more scientific" than "Wow!" because the name made people assume it was definitely aliens. Do you think the name affected how people thought about the signal? Can a name change how we evaluate evidence?




But there is one possibility that keeps the mystery alive: what if the signal was not a deliberate message at all? What if it was leakage — an accidental broadcast from an alien civilisation's technology, picked up by Big Ear the way a shortwave radio sometimes picks up a distant station for a few seconds before losing it? Leakage would not repeat. It would be a one-time event — exactly like the Wow! Signal.



 The Case So Far

 
 	On August 15, 1977, Big Ear detected a 72-second radio signal from the direction of Sagittarius.

 	The signal was narrowband, close to the hydrogen frequency (1420 MHz), and thirty times stronger than background noise.

 	It appeared in only one of Big Ear's two receivers and was never detected again.

 	Satellites, aircraft, and ground interference have been ruled out.

 	A comet theory was proposed in 2017 but has not convinced most astronomers.

 	The telescope that detected it — Big Ear — was demolished in 1998.

 	Over one hundred follow-up searches have found nothing.

 

 Now it's your turn. What do you think happened?




The Wow! Signal remains an open case. Not closed. Not solved. Not debunked. Just... open. And that, in a way, is what makes it so extraordinary.

 

Chapter 9
 Think Like a Detective

 You've seen all the evidence. You've heard every theory. Now — what do you think sent the Wow! Signal?

 You have the same evidence the scientists have. You know when the signal arrived, how strong it was, what frequency it used, and where it came from. You know that it lasted exactly seventy-two seconds. You know that it appeared in only one receiver. You know that it never came back.


You also know what it was not. Not a satellite. Not an aircraft. Not a known ground-based transmitter.



 [image: A detective's desk with the Wow! printout pinned to a board, a star map, and notes about each theory connected by red string]
 
 All the evidence, laid out. The printout. The star map. The theories. What stands out to you? What questions are still unanswered?
 


Let's review the key arguments.



 Evidence Card

 The Case For an Alien Signal

 The signal matched nearly every prediction for what an interstellar message would look like: the hydrogen frequency, narrowband transmission, the correct duration for a deep-space source. No natural or artificial Earth-based explanation has been confirmed.

 Against: the signal never repeated, and a single unrepeated event cannot be scientifically confirmed.




If it was aliens: They broadcast once, briefly, on the frequency scientists predicted. Perhaps it was accidental leakage from their technology — not a deliberate message. Perhaps they were transmitting in a rotating beam, like a lighthouse, and it swept past Earth for only a moment. Perhaps they stopped broadcasting before we could look again.


If it was natural: There may be a phenomenon we haven't discovered yet — something that produces brief, powerful, narrowband radio bursts. Science has found surprising things before. Pulsars were initially called "Little Green Men" because their regular signals seemed too precise to be natural. They turned out to be rapidly spinning neutron stars.



 Case File Extra

 In 1967, astronomer Jocelyn Bell Burnell detected a strange repeating radio signal and jokingly labelled it "LGM-1" — for "Little Green Men." It turned out to be the first known pulsar, a rapidly rotating neutron star. Sometimes the universe produces signals that look artificial but aren't. Could the Wow! Signal be another case like that?




If it was interference: Some unknown Earth-based source produced a signal that, by extraordinary coincidence, mimicked an interstellar transmission perfectly. This is possible — but no such source has ever been identified, and the signal's characteristics strongly favour a distant origin.


Here is the hardest question of all: how do you decide what to believe when the evidence is genuinely ambiguous? When every explanation has a problem? When the answer might be "we just don't know"?


That is the real lesson of the Wow! Signal. Not every mystery has a neat answer. Sometimes the most honest, most scientific thing you can say is: the case is still open.



 The Case Is Yours

 You've read the evidence. You've heard the theories. Now it's your turn.

 Was the Wow! Signal a message from an alien civilisation, a natural phenomenon we haven't discovered yet, or something else entirely — and does it matter that we may never know for certain?



 

About This Book

 The Wow! Signal is a narrative non-fiction book for young readers ages 8–12. All events, dates, and people are real. The story is told in a way that makes history exciting while teaching critical thinking.

 ***

 This book is part of HistorIQly Jr. — history's greatest mysteries, written for curious young detectives.

 Visit jr.historiqly.com for more books.

 • • •
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