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		Is There Anyone Out There?



		
Earth is a great cosmic incident, a planet that just happened to be in the right place, and be the right size, for life to happen. From there, an atmosphere formed, microbes popped into existence and evolution began its long journey of experiments and coincidences until finally, here you are, reading about alien life! Wild, isn’t it? Could it possibly have happened twice ... or more than twice?



		Humans, animals, plants, insects and even bacteria, all descend from the first living things that had existed on Earth.
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		What Are the Odds?



		Take your hand and hold it up to the night sky. In that small patch of sky you’ve covered, there are roughly 150,000 stars. That’s a lot, right? Well, in each hand-sized patch of the night sky there are four times as many planets as there are stars! So, just behind your palm there are more than half a million little planets hidden.



		Stars don’t really twinkle. What we’re seeing are movements in the Earth’s atmosphere!
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		Where Might Aliens Live?



		
Out of all those planets, about a quarter are Earth-sized. That means over 150,000 are of a reasonable size for life to potentially exist. As well as being the right size, planets have to be in the right place for life. They have to be at a distance from the star they orbit that leaves them not too hot, not too cold.



		
Scientists call this the Goldilocks Zone. According to data from our best telescopes, there are around 40 billion Earth-sized, Goldilocks Zone planets in the known universe. With all those out there, there’s got to be some alien life, right?



		
In the Milky Way, the galaxy we live in, there are almost 300 BILLION STARS!
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		Alien Invasion!



		Well, some people are certain there’s life out there ... they say it has already visited our planet. Since the 1950s, people have been reporting coming face to face with creatures from space. The first of these encounters to reach the news was by a couple named Betty and Barney Hill, who insisted that a spaceship picked them right up out of their car! Nowadays, thousands of people claim to spot UFOs every year. What would you do if you spotted an alien craft?



		UFO stands for Unidentified Flying Object. Some of these UFOs end up just being balloons; others are harder to explain.
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Most Famous
Visitors



		
Roswell: In 1947 something crashed outside a US airbase. While the government says it was a weather balloon, people think it was an emergency landing of an alien spaceship. Antonio Via Boas: A Brazilian farmer claimed he was abducted by aliens in 1957. One night Antonio spotted a red light in the sky. This red light turned out to be a UFO! On board, Antonio believed the aliens had performed medical experiments on him. Kenneth Arnold: A respected fighter pilot claimed that in 1947 he saw nine thin shaped craft zip by him at almost 3,200 km/h (2,000 mph)!



		Kenneth Arnold’s thin little ships is where we get the expression ‘flying saucer’ from!
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Fact or Fiction?



		One of the most famous ways people have tried to prove aliens visited Earth is through the existence of crop circles. In the 1970s, English farmers began reporting that their crops had been squashed down in strange, complex patterns. These patterns were only visible from above, and some people took this as evidence of aliens. However, after weeks of speculation, it was discovered that many of these patterns were made by people who lived nearby, just trying to trick the farmers. Unfortunately, not every story we hear about aliens is true, and over the years we have been presented with many fake stories. In fact, there’s no real evidence they’ve ever visited Earth at all.



		While most crop circles can be explained away by modern pranksters, the earliest example, from all the way back in 1678, still remains a mystery.
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Ancient
Visitors



		Some stories of aliens coming to Earth are from a really, really long time ago. There are relics and historic sites on Earth that lots of people think couldn’t possibly have been made by humans, which points to one thing, ancient alien visitors! One of these sites is the Nasca Lines in the Peruvian desert. These are huge rock-drawings of animals, along with mysterious straight white lines. They can only be properly seen from the sky, and they’re over 2,000 years old. Humans weren’t flying back then but maybe aliens were!



		Some people even believe that the pyramids or Stonehenge were built by aliens. These constructions are both so big, and scientists have a really hard time working out how people managed to create them with the primitive technology available 5,000 years ago.
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Movie Star
Aliens



		They might not be real, but the way most people have encountered aliens is at the cinema. Aliens have been appearing in films as long as there have been films. ‘A Trip to the Moon’, made in 1902, sees explorers launched from a canon onto the Moon, only to discover it is full of strange creatures called Selenites. Since then we’ve had everything from scary aliens like the creatures in ‘Invasion of the Bodysnatchers’, singing aliens like Audrey II in ‘Little Shop of Horrors’, and loveable, friendly aliens like E.T.! Who’s your favourite alien from a film?



		One alien story, ‘War of the Worlds’, was so convincing that when it first aired on the radio in 1938 hundreds of people called the police and even ran out of their houses in panic.
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		If Aliens Don’t Visit, How Will We Find Them?



		
We’ve talked all about how big the universe is, and how many planets out there could hold life. All of that makes finding potential alien friends sound very difficult ... But don’t worry, scientists are trying to find alien life, and they have been searching for a while. The first organisation committed to searching for aliens is the SETI Institute. SETI stands for Search for Extraterrestrial Intelligence.



		‘Extraterrestrial’ is what scientists call aliens. ‘Terrestrial’ means Earth-based, so an ‘extra’ terrestrial is someone or something not from this planet!
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		What Is SETI Looking For?



		SETI is searching for signs of life out in space, both near and far. Using powerful telescopes, satellites and probes, SETI explores the furthest reaches of the universe for signs of life, scanning for strange radio signals and studying far off planets to see if they would make the perfect home for aliens. But a lot of SETI’s work takes place in our solar system. SETI is constantly searching for signs of life on planets like Mars and Jupiter, looking for life forms so small you can’t even see them, or life forms long since extinct.



		Many scientists believe the first evidence of alien life will come within the next twenty years!
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What Are We
Looking For?



		
Mars 2020 isn’t looking for alien cities, or cave-dwelling humanoids with families and pets ... if it were, just drilling into their homes would be a bit rude, wouldn’t it? At the moment, NASA’s Mars missions are just trying to find microbes, bacteria or even just water. Just knowing something else is alive out there, even a single cell, would be a huge breakthrough. In fact, for years we’ve not even looked for bacteria. We’ve just been listening ...



		Billions of years ago, Mars may have had almost as much water as Earth. Over a third of the planet’s surface could have been covered by a huge ocean.
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How We Listen Out For Aliens?



		SETI is hoping that aliens are as excited to say hello to us as we are to them. Because of our phones and computers, Earth sends myriad signals out into the universe. So, SETI hopes that our distant neighbours might be doing the same thing.



		With powerful listening devices, including telescopes and giant satellite dishes, SETI keeps an ear out for signals from the depths of space. These machines pick up loads of information, but they’re looking for signals that sound a bit like our own.



		One of the most famous signals picked up by these listening devices is the ‘WOW!’ signal. This was a signal so unusual, that the scientist who saw it wrote the exclamation ‘WOW!’ next to the signal.



	


		
			[image: ]
		

		
			
				
					
				
			

		

		What Have We Heard?



		
One of the strangest things we’ve heard from space are Fast Radio Bursts (FRBs). These FRBs are brief, but incredibly powerful, generating the energy of hundreds of millions Sun-sized stars in just a few milliseconds.



		The Sun accounts for 99.86% of the mass of the Solar System. Mass is all the physical stuff. So basically, the Sun is really big and dense.
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		Where Does It Come From?



		
Strangest of all, the FRBs have come from the same far off galaxy and seem to be turning up as if following some kind of schedule. The galaxy is about five hundred million light years away – that’s the time it takes for light to travel five hundred million years. So, if we could see whatever sends them, we’d be seeing them millions of years in the past.



		A millisecond is a thousandth of a second. Astrophysicists have to deal with both incredibly big and incredibly small numbers.
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Shouting Into
the Sky



		Scientists also think that, maybe, if alien civilisations exist out there, they could be looking for us, too. So, for years we’ve tried sending our own signals hoping aliens might hear. In 1974 the Arecibo Observatory in Puerto Rico sent a signal out into space that contained a picture of our solar system and a picture of a human, so they’d know what we look like. And who knows, maybe someone or something has picked that signal up.



		Another kind of signal we’ve kept sending out is music, hoping aliens might get to experience a little bit of our culture. What song would you send to the aliens?
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		A Number 1 Hit Record



		
NASA sent gold records off in Voyager 1 and Voyager 2 etched with lots of information about us. They hope that one day, maybe far, far in the future and far, far away, an alien species will find them!



		
The records are like time capsules, with their covers showing our alien friends how to make images from the etched signals through pictures, a little like Egyptian hieroglyphs. The scientists at NASA figured that even if the aliens who find the record don’t quite understand it, they will be able to see that it is instructions and study it. They might send it to their space agency, for their own scientists to look at!



		The voyager records contain greetings in 55 languages! Can you say hello in any language other than English? And can you imagine how an alien might say hello?!
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When Can We Meet Them?



		
So, as you can see, we’re doing everything we can to find out if there’s anyone out there in space, and whether they’d like to say hello. All you can do is cross your fingers, hope we find them soon, and until then keep an eye on the night sky, because you never know, maybe you’ll spot some mysterious lights from another world.



		Some people think that Jupiter’s moons might be the most likely place for us to find life, as they have liquid oceans. Unfortunately, we can’t get there yet!
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    flap.style.background = 'linear-gradient(to bottom right, rgba(255,255,255,.95) 0%, var(--pt-fill) 30%, ' +
      'color-mix(in srgb, var(--pt-fill) 82%, #6b5a45) 49.5%, transparent 50%)';
    panel.parentNode.insertBefore(flap, panel.nextSibling);
    var hit = control('pt-hit', 'Hide text');
    var tab = control('pt-tab', 'Show text');
    for (var k = 0; k < 3; k++) tab.appendChild(el('i'));
    hit.style.left = (L + W - S / 2 - HIT / 2) + 'px';
    hit.style.top = (Tp + H - S / 2 - HIT / 2) + 'px';
    tab.style.left = (L + W / 2 - TW / 2) + 'px';
    tab.style.top = (Tp + H / 2 - TH / 2) + 'px';
    box.appendChild(hit);
    box.appendChild(tab);
    var busy = false;
    function collapse() {
      if (busy || fold.classList.contains('pt-collapsed')) return;
      busy = true;
      hit.style.visibility = 'hidden';
      each(function (f) { f.classList.add('pt-closing'); });
      setTimeout(function () { tab.classList.add('pt-on'); }, T * 0.7);
      each(function (f) { after(f, 'pt-closing', function () { f.classList.add('pt-collapsed'); }); });
      setTimeout(function () { busy = false; }, T + 130);
    }
    function expand() {
      if (busy || !fold.classList.contains('pt-collapsed')) return;
      busy = true;
      tab.classList.remove('pt-on');
      tab.classList.add('pt-off');
      setTimeout(function () { tab.classList.remove('pt-off'); }, 160);
      each(function (f) { f.classList.remove('pt-collapsed'); f.classList.add('pt-opening'); after(f, 'pt-opening'); });
      setTimeout(function () { busy = false; hit.style.visibility = ''; }, T + 130);
    }
    hit.addEventListener('click', function (ev) { ev.preventDefault(); ev.stopPropagation(); collapse(); });
    tab.addEventListener('click', function (ev) { ev.preventDefault(); ev.stopPropagation(); expand(); });
    // read-aloud: a box collapsed before the reading reached it opens when its first word is read;
    // a box the reader closes while it is being read stays closed (they chose to look at the picture)
    var reading = false, keepClosed = false;
    hit.addEventListener('click', function () { if (reading) keepClosed = true; });
    tab.addEventListener('click', function () { keepClosed = false; });
    if (window.MutationObserver) {
      var mo = new MutationObserver(function () {
        var now = false;
        each(function (f) { if (f.getElementsByClassName(ACTIVE).length) now = true; });
        if (now && !reading && !keepClosed && fold.classList.contains('pt-collapsed')) expand();
        if (!now && reading) keepClosed = false;
        reading = now;
      });
      each(function (f) { mo.observe(f, { subtree: true, attributes: true, attributeFilter: ['class'] }); });
    }
  }
  function run() {
    var panels = document.querySelectorAll('.pt-panel:not(.pt-extra)');
    if (!panels.length || document.querySelector('.pt-hit')) return;
    css();
    for (var i = 0; i < panels.length; i++) setup(panels[i].parentNode, panels[i]);
  }
  if (document.readyState === 'loading') document.addEventListener('DOMContentLoaded', run); else run();
})();
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