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		The Space in Between



		
The solar system is made up of the Sun and the eight planets. However, many other objects fill in the emptiness between the planets and moons. These objects can range from pebble-size rocks to huge chunks of metal the size of Italy.



		Comets, asteroids and meteoroids are what we call the chunks and pieces drifting around the solar system, believed to be the leftovers from the materials that formed both the Sun and planets. But these chunks of rock and metal are too small to be planets.
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		Comets



		
Known as the dirty snowballs of the universe, comets are ball chunks that orbit the Sun. Made up of ice, dust, and rock, the cores of comets can be a few miles in diameter.



		Because they are made mostly of ice, a lot of their structure gets melted away as they travel closer to the Sun. Due to the high speed of the approaching comet, the ice instantly turns into gas, a process called sublimation.



		Comets that can be seen clearly from Earth are known as ‘great comets’. They appear, on average, every five years.
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Coma and Tail



		Comets distinguish themselves from other space objects by a phenomenon whereby they produce a coma and a tail. As the comet is nearing the Sun, the ice surface heats up drastically, causing gas to evaporate. The gases form what looks like a glowing shield around the comet; this is called the coma.



		As the comet approaches the Sun, the strong solar wind begins to impact its surface. The comet’s gases begin to be blown away from the round core, and they end up forming a tail-like glow. The tail actually splits in two parts. One tail is made of all the dust from the comet and the other tail is made up of the gases. The gas tail is always blown in a direction directly away from the Sun’s wind, while the dust tail follows directly behind the comet’s travelling path. Because of the visible coma and tail, observers of the night sky can easily spot a comet as it passes Earth.
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Halley’s Comet



		Before people were aware of comets and their orbits, many had actually seen Halley’s Comet without realising it. The earliest recorded observation was by Chinese astronomers as early as 239 BCE. It wasn’t until the late 1600s that an English astronomer named Edmond Halley studied all these prior recordings and realised there was a pattern. He believed this indicated that one same comet was orbiting the Sun. He even predicted that this happens about every 74 to 79 years.



		The last time Halley’s Comet passed close to Earth was in 1986. Using five spacecraft, astronomers grasped this opportunity to get a good look at the comet, gathering pictures and data that revealed the true nature of the comet’s composition. Astronomers realised that the comet’s composition was made of both ice and dust, and that its surface appeared black, which meant that a dark, crusty layer of dust covered the ice layer beneath.



		According to calculations made by astronomers, Halley’s Comet is projected to pass by our planet again in the year 2061.
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Asteroids



		Other kinds of space objects that orbit our Sun are asteroids. Made of rock and metal, asteroids can vary in size from car-sized chunks to rocks hundreds of miles in diameter.



		Asteroids differ from comets not only in size, but also in shape. Asteroids come in all sorts of shapes, but tend to be rockier and therefore bumpier than their cousins, the comets.



		There is an area of the solar system in which most asteroids are found. The asteroid belt is ring shaped, and it runs around the Sun.



		In 1801, the Italian astronomer Giuseppe Piazzi discovered the first asteroid, Ceres, which is also categorised as a dwarf planet.
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		Asteroid Belt



		The asteroid belt is located between the planets Mars and Jupiter. It separates the rocky inner planets from the outer gas planets.



		
There are millions and millions of asteroids in the asteroid belt. Scientists estimate that over one million asteroids larger than 0.6 miles (1 km) in diameter occupy the asteroid belt.
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Types of Asteroids



		The three main types of asteroids are named for their elemental composition, which is what, exactly, the asteroids are made of!



		
Carbon asteroids, the most common type of asteroid, are so called because they are mostly made of rocks that are rich in carbon.



		
Stony asteroids, also called siliceous asteroids, are the second most common type of asteroid. They get their name from the rock’s main composition. It’s made of silicates of iron and magnesium. Silicates are special kinds of salts — but not like the salt you put in food!



		
Metallic asteroids are the least common type of asteroid. Their composition is only partially known. Made up of mostly iron and nickel, these metallic asteroids are actually believed to be the remains from the fractured metallic core of other asteroids.
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		Largest Asteroids



		
Some asteroids are so large that they are considered minor planets. Ceres is by far the largest asteroid. It is so big that it is in the category of dwarf planets. Ceres is 597 miles (960 km) in diameter and is named after the Roman goddess of the harvest.



		
In 1802, one year after the discovery of Ceres, the existence of the asteroid Pallas was also acknowledged. Its movements had been recorded earlier, in 1779, but at that point it was assumed to be just another distant star. Named after the Greek goddess Pallas Athena, Pallas is one of the largest asteroids in the solar system. Many objects of this size existed at the beginning of the solar system, but most of them became planets or were destroyed.



		
In 1807, the asteroid Vesta was discovered. With a diameter of 329 miles (530 km) it is also considered a minor planet. Named after the Roman goddess of the home, Vesta is the brightest asteroid when viewed from Earth.
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		More than 400 asteroids are known to have a moon, or even two! The first asteroid-moon pair was observed by the spacecraft Galileo in 1993. The asteroid Ida was found to have a moon, now known as Dactyl.
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Trojan Asteroids



		Some asteroids are found outside the asteroid belt, in an orbit with another planet. These asteroids are called Trojans. Most Trojan asteroids are in orbit with Jupiter, and therefore are called Jupiter Trojans. These asteroids orbit in the same path as Jupiter but never collide with the planet.



		Scientists estimate that there are up to a million Trojans in orbit with Jupiter! Trojans are believed to be the last leftovers of the materials that formed our solar system’s planets.



		A German astronomer named Max Wolf discovered the first Jupiter Trojan asteroid in 1906. More than 6,500 Jupiter Trojans have now been discovered, and all are named after figures of the Trojan War.
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In 2017, NASA announced that it was preparing a new mission for its Discovery Program; a mission whose lead role would be the spacecraft Lucy. Hoping to launch by 2021, Lucy will be the first spacecraft to explore the Jupiter Trojans and help scientists learn more about the history of our solar system by studying these asteroids which are believed to be remnants of the first formations.
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		Asteroid Collision



		
Although most asteroids stay in the asteroid belt, some get knocked off course and travel very close to Earth. Almost every year, Earth gets hit by at least one asteroid slightly larger than 10 feet (3 m). Although it sounds scary, most of these asteroids disintegrate before they reach the ground, thanks to our planet’s protective atmosphere.



		Scientists believe that long ago a very large asteroid landed on Earth and caused the extinction of the dinosaurs.
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		Kuiper Belt



		
The Kuiper belt is an area in the outer part of our solar system, which formed at roughly the same time as the solar system itself. Like the asteroid belt, the Kuiper belt also has small remains from the formation of our solar system. It is much larger than the asteroid belt. Most of the objects found there are made of frozen ices, not rock and metal as in the asteroid belt.



		The Kuiper belt is also famous for hosting three of the officially known dwarf planets: Pluto, Haumea, and Makemake.



		In order to better understand this area of the solar system, in 2006 NASA launched New Horizons, a spacecraft designed to explore the Kuiper belt. By July 2015, the spacecraft had flown past Pluto, making it the first time the dwarf planet has been explored. New Horizons is going to continue exploring the Kuiper belt until at least 2021, sending information back to Earth on several other Kuiper belt objects.
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		Oort Cloud



		Far away from the Kuiper belt, the Oort cloud is home to another collection of comets. The Oort cloud has never actually been seen, but its existence is a widely accepted theory.



		
The Oort cloud is thought to be located between 2,000 and 10,000 astronomical units from the Sun. One astronomical unit is the distance between Earth and the Sun. The Oort cloud’s outer limits represent the outer boundary of the solar system.



		The cloud is made up of huge icy chunks, some as large as Earth’s mountains! Scientists believe that the Oort cloud is where long-period comets come from.



		The idea of the Oort cloud was originally suggested in 1932 by Ernst Opik, an Estonian astronomer, but is named after the Dutch Jan Hendrik Oort who revived the idea.
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Meteoroids, Meteors, Meteorites



		A meteoroid is a piece of rock or metal that has broken off from a comet or an asteroid.
Meteoroids can form when asteroids collide, or when debris is ejected from comets speeding by the Sun. When meteoroids approach Earth’s atmosphere they start to get tugged by Earth’s gravity and begin to burn, causing them to light up in the night sky. A lit-up meteoroid is called a meteor.
Another name for a meteor is a shooting star. Sometimes, many meteors appear at the same time, and this is called a meteor shower. The area in which most meteors occur is known as the thermosphere. One of the uppermost layers of Earth’s atmosphere, the thermosphere is located between the mesosphere and the exosphere. It begins around 56 miles (90 km) above the ground.
Sometimes, small pieces of a meteoroid manage to survive the harsh conditions of Earth’s atmosphere and they successfully reach the ground; these remnants are called meteorites.
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Best viewed from the Northern Hemisphere, the shower of Perseids, one of the largest regular meteor showers recorded, originates in the constellation of Perseus and is best witnessed between August 9 and August 14. At its peak, the rate of meteors is 60 or more per hour!



		Millions of meteors enter the Earth’s atmosphere every day. Most of them are about the size of a pebble.
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    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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