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There is no air in space; it is a vacuum. Sunlight has nothing to reflect off of and this makes space look black. Gas and dust are thinly spread in the large gaps between the stars and planets.



		
At 100 kilometres above the Earth, where the layer of air around our planet disappears, outer space begins.



		Space
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Big Bang – A theory that states that the universe began as a very hot, small, and dense super force. Then, about 13.8 billion years ago, space exploded very quickly to become the universe we now know.



		There are eight planets in the Solar System. The four planets closest to the Sun are Mercury, Venus, Earth, and Mars; the four outer planets are Jupiter, Saturn, Uranus, and Neptune.



		The solar system was formed about 4.6 billion years ago as a result of what we call the Big Bang.



		Our solar system is made up of the Sun, which is in the centre, and all the objects that orbit around it due to the Sun’s great gravity.



	


		
			[image: ]
		

		
			[image: ]
		

		
			
				
					
				
			

		

		
The Milky Way is our spiral galaxy. It is named the ‘Milky Way’ because it has a milky appearance, in contrast to the dark evening sky.



		Milky Way
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		The centre of the Milky Way is believed to have a black hole that sucks in anything that comes close to it.



		
The Milky Way is made up of at least 100 billion stars, along with much dust and gas. It is so big that light takes 100,000 light years to cross from one side to the other. The entire Milky Way galaxy is not entirely flat; towards the middle it is actually formed like a bump. Dust and gases are so tightly packed within the bulge that it is difficult to see within it, much less see through it to the other side. This is why scientists can only see a fraction of the stars present in our galaxy.



		
Our solar system is located inside the ‘Milky Way’ and it takes about 240 million years for the solar system to orbit the centre of the Milky Way; this is known as a Galactic Year.
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The Sun is actually a star, also known by the name Sol. It is made of gases and dust, all able to stay together in a huge ball thanks to very strong gravity.



		The Sun
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		In 1610 Galileo Galilei shocked the public by proving that the Sun, and not the Earth, was the centre of the universe, and that it was not perfect; it was covered in dark spots called sunspots!



		
The Sun generates a powerful stream of charged particles called the solar wind, which usually comes from the Sun’s sunspots. Sometimes, a burst of energy explodes from the sunspot, and this is called a solar flare. When solar flares occur, we sometimes feel them here on Earth because they interfere with our radio frequencies and other power line transmissions.



		The Sun can get extremely hot, up to 5,500 degrees Celsius, due to nuclear fusion, which involves hydrogen nuclei combining to form helium.
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		Mercury



		With very weak gravity, Mercury is the smallest planet in our solar system and the closest planet to the Sun.
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Mercury Messenger (Mercury, Surface, Space Environment, Geochemistry and Ranging) was the first robotic spacecraft to orbit and map the surface of Mercury.



		
Even though it’s closest to the Sun, because Mercury doesn’t have any clouds or atmosphere, the heat doesn’t stay on the planet, making it only the second hottest planet.



		
Mercury is the fastest planet to orbit the Sun and does not have any moons or rings.
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Venus



		Venus is the second planet from the Sun. It is the hottest and brightest planet in our solar system. Similar to Earth in size and gravity, Venus spins on its axis clockwise, which is in the opposite direction than the other planets.
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		Being the brightest planet in the sky, Venus was named after the Roman goddess of love and beauty, and is the only planet named after a female deity.



		
Covered by clouds of mercury and sulphuric acid, Venus has the most destructive acid rain in our solar system. Its surface is like a stormy desert full of craters and volcanoes.



		
There are more volcanoes on Venus than on any other planet in the solar system. Astronomers know of more than 1,600 volcanoes on its surface, but there are likely many more too small for us to see.
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Earth



		Formed 4.5 billion years ago, Earth is the fifth-largest planet in the solar system and third from the Sun.
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		Some 300 million years ago, there was just one continent, a massive supercontinent called Pangea.



		
Earth is the only known planet to support organic life, due to its ideal conditions including a perfect distance from the Sun.



		
Earth’s core is made up of nickel and iron. The inner core’s elements remain solid due to high pressure, while the outer core is liquid and constantly in motion. This movement of the core causes a magnetic field to form around our planet. This magnetic field actually creates a shield around Earth and protects our planet from being burned by the solar wind.
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		The Moon



		The Moon, or Luna, is planet Earth’s moon, and her only natural satellite. The moon rotates slowly on its axis, while orbiting around the Earth.
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The gravity on the Moon is very weak, meaning someone visiting would bounce around and float almost weightlessly.



		
The Moon doesn’t give off light; it appears to ‘shine’ at night due to it actually reflecting the Sun’s light. Its surface is actually grey and very bumpy with impact craters from meteoroids that have hit it.



		The gravitational force of the Moon on planet Earth causes the tides we have in our oceans here on Earth.
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Mars



		Nicknamed the Red Planet, due to the rust-like coloured dust that covers it, Mars is the fourth planet from the Sun and second smallest in our solar system.
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To learn more about Mars, the planet that appears most similar to Earth, NASA has designed rovers, robots on wheels, to study the planet. Although it is cold and stormy now, through the pictures and sample analyses gathered by the rovers, we have learned that a long time ago Mars used to be a warmer place and even had water.



		
Mars is home to the highest mountain in our solar system, Olympus Mons, which is also the largest volcano in our solar system.
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Jupiter



		Fifth from the Sun, Jupiter is a gas giant and the largest planet in our solar system. It features the famous ‘Red Spot’ and a large number of orbiting moons.
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		Jupiter turns on its axis more than two times faster than Earth does, causing the atmosphere to stir up and create colourful bands around the planet.



		A famous mark on Jupiter is its Red Spot, which is actually a huge dust storm that has lasted over 350 years. The spot is so large that three Earths could fit inside it.



		Jupiter has 53 officially named moons! Jupiter’s moon, Ganymede, is the largest moon in the solar system.
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Saturn



		Saturn, also a gas giant, is the second-largest planet in our solar system and sixth from the Sun.
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		Saturn has at least 53 moons, all of which are frozen worlds, with the largest being Titan and Rhea.



		
Saturn is large, but very light. Saturn is famous for its beautiful rings, which are very thin and made mostly of pieces of ice and dust.



		Saturn was named after the Roman god of agriculture. Saturn was also the Roman god of time; this is perhaps why Saturn, the slowest moving body of the bright objects visible in their time orbiting the Sun, was named after him.
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Uranus



		Seventh in line from the Sun, Uranus is the third largest in our solar system and also known as an ice giant. It gets its blue colour because of its composition, being primarily made up of water, ammonia, and methane ice crystals.
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Uranus is unique because it is actually tilted by 98 degrees, so it actually looks like it is rolling as it travels around the Sun. Uranus has 27 moons and 13 very thin rings which most likely formed when one of the moons of Uranus broke up.



		
Voyager 2 was the first spacecraft to visit the planet Uranus in 1986. It provided great photographs of the planet and its moon and rings, as well as information about its atmosphere and presence of a magnetic field.
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		Neptune



		The eighth planet from the Sun, Neptune is made of blue hydrogen-methane gases, which make it appear blue.
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		Neptune has the most violent weather in our solar system, with storms and freezing winds stronger than hurricanes on Earth. In 1989, scientists discovered one of the largest storms ever seen on Neptune. They called it the Great Dark Spot. This storm was observed and lasted for five years.



		Neptune, like most of the planets, is slightly tilted on its axis, which causes it to have different seasons. But because Neptune is so far away from the Sun, one season lasts the equivalent of 40 Earth years.
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      shade.appendChild(panel);
    }
    var L = panel.offsetLeft, Tp = panel.offsetTop, W = panel.offsetWidth, H = panel.offsetHeight;
    var S = Math.round(Math.min(13, H / 4));  // small: inside the padding, never over the text
    function paint() {
      var c = colours(panel);
      box.style.setProperty('--pt-fill', c.fill);
      box.style.setProperty('--pt-edge', c.edge);
    }
    paint();
    document.addEventListener('pt-theme', paint);  // the reader picked another text background (switch menu)
    panel.style.setProperty('--pt-s', S + 'px');
    panel.classList.add('pt-dogear');
    fold.style.transformOrigin = (L + W / 2) + 'px ' + (Tp + H / 2) + 'px';
    for (j = 0; j < more.length; j++)
      more[j].style.transformOrigin = (lead.left - at[j].left + L + W / 2) + 'px ' + (lead.top - at[j].top + Tp + H / 2) + 'px';
    var folds = [fold].concat(more);
    function each(fn) { for (var q = 0; q < folds.length; q++) fn(folds[q]); }
    var flap = el('span', 'pt-flap');  // the folded-over corner: paper underside, a little darker
    flap.setAttribute('aria-hidden', 'true');
    flap.style.width = flap.style.height = S + 'px';
    flap.style.left = (L + W - S) + 'px';
    flap.style.top = (Tp + H - S) + 'px';
    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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