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  If youve ever wondered what it would be like to walk on the surface of the Moon or wanted to pinpoint your place in the Universe  if
  youve ever dreamed of becoming an astronaut or hoped that one day you might meet an alien, look no further. This book will tell you everything youve ever wanted to know about space,
  from the edge of Earths atmosphere to the edge of the Universe, if there is one.
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  See the sights of the Solar System, take a trip around the Milky Way, explore the Universe from beginning to end and find out what its really
  like to live in space.


  Get ready  and  liftoff!
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  Earth is a rocky planet, the fifth largest in a group of eight planets that form part of the Solar System  all revolving
  around a star called the Sun. Nothing remarkable in that. After all, there are billions of other stars in the Universe, and plenty of far larger planets. Except Earth is the only known place in the
  Universe to support life  and that means you.


  The world is remarkable, and for a long time people thought everything they could see in the sky  the Sun, Moon, stars and other planets
   revolved around Earth. Understandable, really, but science has shown that things arent so simple. Earth isnt the centre of the Universe, yet it is still incredible.



  Planet Blueprint


  Youre about to read a lot more about Earth, so here are some of the most important bits labelled:
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  Quite A Waistline


  If Earth was perfectly spherical, its diameter would be the same wherever you measured it. However, like many planets, it is slightly flattened at
  the poles and slightly wider at the equator  the imaginary line that runs round the middle of the planet. Earth is 12,756 kilometres in diameter at the equator, which makes it 42 kilometres
  wider than it is tall.


  Round And Round


  Earth travels round the Sun in an oval-shaped journey known as an orbit. Earths average distance from the Sun is roughly 149.6 million
  kilometres, but this distance varies at different points in its orbit. The closest the planet gets to the Sun is 147.1 million kilometres, and the furthest it gets is 152.1 million kilometres
   a difference of just 5 million kilometres.


  This difference is not a huge variation compared to some planets. For example, Saturns orbit means that it has a difference of more than 150
  million kilometres between its nearest and farthest points from the Sun.


  What A Spinner!


  Earth may feel rock-solid and perfectly still to you, but the planet is actually constantly on the move. Every 23 hours, 56 minutes and 4.09
  seconds, it completes a full 360  rotation on its vertical axis. To do this, the planet is rotating rapidly. In fact, its spinning so fast that the surface at the equator is speeding
  along at approximately 1,670 kilometres per hour, or km/h  almost twice the speed of a jet airliner!


  Thats not all  as it spins on its axis, the Earth is hurtling through space on its orbit around the Sun at a speed of 30 kilometres
  per second, or km/s. Not impressed?


  Well change that into kilometres per hour and you get 107,218 km/h. Whoosh!
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  At that rate, Earth completes an orbit once every 365 days  365 days, 5 hours, 48 minutes and 46 seconds, to be precise. Thats
  why, every four years, an extra day is added to the end of February to make a leap year with 366 days instead of 365 to make up the difference.


  Tilted


  Earth doesnt move through space in a bolt upright position. It is tilted towards the Sun at a constant angle of 23.5 . While the planet
  orbits the Sun, its tilt creates the seasons. As one hemisphere is tilted more towards the Sun for part of the journey, it enjoys its summer with warmer temperatures and more hours of daylight,
  while the other hemisphere is cast into winter. As the Earth continues its orbit, the seasons are reversed.
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  Gravity is the force of attraction between objects. The smallest baked bean and the largest planet both exert gravitational force, but at vastly
  different amounts. This is because the more matter present in the objects, the more gravity. So an enormous object packed full of matter, such as the Sun, has enough gravity to attract massive yet
  distant planets hundreds of millions of kilometres away.


  Cosmic Glue


  The force of gravity is fundamental to how things hang together in the Universe. Gravity keeps moons orbiting planets and planets orbiting stars. It
  keeps galaxies together, including all their millions of stars, planets and other bits and bobs. And it stops you, and everything else on the Earths surface, from flying off into space as
  the Earth spins. Pretty impressive.


  [image: ]


  How Much Does The Planet Weigh?


  Earth tips the scales at 5,972,000 billion billion kilograms  roughly. However, the correct term for this is the Earths
  mass, not its weight. The reason for this is really important, so settle down for a short mass class  itll be over very quickly, honest.


  Mass Class


  The mass of an object tells you how much matter it contains. An object can be quite small  a cube of gold, for example  but can have
  more mass than something much larger, such as a balloon. Wherever the object is found, on the Earth, the Moon or even floating in space, its mass never changes.


  On the other hand, the weight of an object is the force caused by gravity pulling on the mass of an object. Gravity varies throughout the Universe.
  If you move an object to somewhere with different gravity, it will weigh a different amount. If you lob it out into outer space, far from any star or planet, it will have no weight at all. A person
  who weighs 60 kilograms on Earth would be 27 times heavier on the Sun. However, their mass would remain the same  although not if they had been burned to a crisp!
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  Objects in orbit around the Earth or another planet have no weight either. On board spacecraft and space stations, objects can drift around if you
  are not careful. This situation is called weightlessness, but, to be perfectly accurate, there is a tiny amount of gravity present. This is known as microgravity.
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  Almost five billion years ago, an area within a large cloud of dust and gas  not far from where you are now 
  started shrinking and rising in temperature. As the cloud grew hotter and more dense in the middle, it started to rotate. It formed a giant spinning disc of colliding matter. Much of this matter
  was drawn into the centre of the disc and would one day become the Sun  the star at the centre of the Solar System.


  Some Time Later 


  In a process lasting millions of years, the centre of the disc grew hotter and hotter, until it glowed with heat and light. It was now an object
  called a protostar, generating ferocious amounts of energy, which blew away most of the disc material. The leftovers continued to collide and join together into clumps. Eventually these clumps
  would become Mercury, Venus, Mars and Earth  the four rocky inner planets in the Solar System. At this time, there were as many as 30 planets around. Many of these crashed into one another
  and were either destroyed or joined together to form larger planets. In the end, only eight planets remained.


  For a time, Earths life was extremely violent. Vast volcanoes spewed lava, comets and meteorites bombarded the surface and the planet
  collided with other rocky objects. Over millions of years, things calmed down  the atmosphere (see here) took shape and large amounts of liquid water formed, providing the conditions for
  early life to flourish.


  Water covers 70.8 % of the planet today, and helps support an incredible range of life. Scientists have already named more than 1.7 million
  different species of living thing and plenty more remain to be discovered.


  Crusty Stuff


  The Earth is made up of a number of layers:
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  On The Move


  Like the panels of a football, the Earths crust is split into a number of giant pieces called plates. However, unlike a footballs
  panels, these plates are edging away from, or over, their neighbours. They only move by centimetres each year, but with great force. It is their pulling away from each other or grinding together
  that creates the stresses and strains in rocks, which result in many of the worlds most violent earthquakes.
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  An atmosphere is a layer of gases surrounding a star, planet or moon. Earths atmosphere actually has five different layers, giving the planet
  ideal conditions to sustain life. The atmosphere shields Earths surface from some of the Suns more harmful rays, yet lets enough heat in to warm the planet. Clouds of water vapour
  provide rain, and the oxygen animals breathe in helps them get energy from food.


  For something that does so much, Earths atmosphere is surprisingly simple. It consists of 78.1 % nitrogen, around 20.9 % oxygen, some water
  vapour, argon gas and small amounts, or traces, of gases including hydrogen, ozone, methane, carbon dioxide, helium, neon, krypton and xenon. Some of these perform vital roles. For example, ozone
  helps to absorb and scatter a lot of the ultraviolet, or UV, radiation energy that comes from the Sun. Some UV rays still reach the surface and can be harmful to living things, which is why you
  should wear sunscreen on sunny days.


  Are We In Space Yet?


  Its tricky to work out where the exosphere ends and space begins. There is no clear dividing line and tiny traces of atmosphere extend up
  beyond some space satellites. According to the National Aeronautics and Space Administration, or NASA, in the USA, 122 kilometres is the level of altitude for re-entry. This is the height above
  Earths surface where missions start to return to the atmosphere. However, many countries award wings to any astronaut who travels over 100 kilometres above Earth.
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  Whats Space Like?


  With an average temperature of -270 C, space is bitterly chilly  until you get near a star such as the Sun, where it is blisteringly
  hot. Space is also largely empty and deathly quiet, with only an occasional particle or gas atom for company.


  Shhhh 


  Sound travels by making molecules of matter vibrate all the way into your ear. It can move through anything that contains lots of molecules 
  such as the air around you or a solid object, such as wood. Sound cannot move through space, though, because space contains next-to-no matter.


  This is one reason that astronauts wear radios to speak to each other when outside a spacecraft. Unlike sound waves, radio waves can travel through
  space easily. They are then converted into sound signals inside an astronauts helmet.
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  A natural satellite, or moon, is an object that orbits another, larger body, such as a planet, another moon or even an asteroid. Earths only
  natural satellite is the Moon.


  With a diameter across its equator of 3,476 kilometres, the Moon is 3.7 times smaller than Earth, but its mass is 81 times less. As a result,
  gravity on the surface of the Moon is about one sixth of what you are used to on Earth.


  Thats Whacky


  Orbiting Earth at an average distance of 384,400 kilometres, the Moon is Earths nearest neighbour in space and the only one that humans have
  set foot on. It has fascinated people from ancient times to the present day and astronomers are still wondering how it was formed.


  The most common theory today is nicknamed, the Big Whack. It states that around 4.5 billion years ago, Earth was struck by a large object, possibly
  a giant asteroid or a protoplanet  a planet that is beginning to form. The impact destroyed the object, but sent much of its debris along with some of the Earth up into space. This cloud of
  debris gradually formed into the Moon.
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  No Cheese, Please!


  You might have heard people joking that the Moon is made of cheese, but its unlikely that anyone has ever really believed that. In fact, the
  Moon is made up of an inner core of metal, around 480 kilometres in diameter, surrounded by an outer core of rock heated so much that it is liquid. Surrounding that is a rocky mantle, which is
  topped by a solid rock crust.
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  The surface of the Moon is covered in craters, which show where it was bombarded by comets and meteorites in the distant past. One of these, the
  Bailly crater, is roughly 300 kilometres wide and almost 4 kilometres deep. Another feature of the Moons surface are large rocky plains called maria  Latin for seas. The
  largest is Oceanus Procellarum, meaning Ocean of Storms, an oval-shaped plain measuring around 2,500 kilometres by 1,500 kilometres.


  Not Much Of An Atmosphere


  For many years, it was thought that the Moon had no atmosphere at all, but in fact it does, although its extremely thin. The Moons
  atmosphere is made up mostly of neon  the gas used in some lighted signs, plus some helium, hydrogen and argon. Together, these four gases make up almost 98 % of the Moons atmosphere,
  weighing just 25 tonnes in total. In contrast, Earths atmosphere is thought to weigh around four million billion tonnes!
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  With so little atmosphere, the Moon has no weather and hardly any protection from the Sun. Temperatures on the Moon can swing wildly  far
  more than on Earth. According to NASA, the Moons temperature can soar from as low as 233 C to 123 C  above the boiling point of water.


  Without wind and water, the layer of lunar soil that covers large parts of the Moons surface rarely moves. Chances are that any footprints
  left by the 12 astronauts who have set foot on the Moon during the Apollo Moon missions (see here) are still there, along with quite a lot else.


  Lost Property


  Each time the Apollo missions visited the Moon, the astronauts left a few things behind. These included various pieces of television equipment, a
  camera, some space boots, a hammer, a US flag, a golden olive branch, a commemorative plaque and golf balls hit by Apollo astronaut, Alan Shepard in 1971.
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  As well as all this, the Lunar Laser Ranging Experiment, installed in 1969, is still measuring the distance between the Earth and Moon. Using
  lasers, it has shown that the Moon is moving away from the Earth at a rate of 3.8 centimetres a year.


  Does The Moon Have A Dark Side?


  Only one side of the Moon is ever seen from Earth because it completes a full turn in the same time as it orbits the planet  27.3 days.
  However, the other side of the Moon isnt dark. It gets the same amount of Sun as the side you can see.


  Lunar Phases


  A lunar phase is the amount of the Moon you can see from Earth depending on how much of it is lit up by the Sun. This amount changes each day. A
  complete cycle of the Moons phases from new Moon to full Moon takes 29 days.


  Note: in the image below, each inner circle shows the angle of the lighted Moon to Earth, each outer circle shows how the Moon is seen on Earth.
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  Just as Earth pulls on the Moon, the Moon exerts gravitational pull on the Earth. One of its main effects is to help cause bulges in the
  planets water, pulling it up towards the Moon. As the planet turns on its axis each day, the bulge moves around the world, causing ocean levels to rise and fall, forming the tides.
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  As you already know, Earth is not alone. It is one of a group of eight planets in the Solar System, orbiting the Sun along with more than 150 moons,
  and various other bits and bobs.

  

  Where Does It End?


  Neptune is the farthest planet from the Sun, but the Solar System doesnt end there. The Kuiper Belt (pronounced kye-purr) is an area
  of space past Neptune, containing comets and dwarf planets, such as Pluto2, which stretches out to about 12 billion kilometres from the Sun. Beyond that is the Oort cloud, a giant area
  containing billions more comets.


  How Far Is It?


  For measuring distances on Earth, kilometres are great, but the Solar System is so large that the unit of measurement needs to be bigger 
  much bigger. The Astronomical Unit, or AU, is the average distance from the Earth to the Sun  149,597,870.7 kilometres. This mega-measure is used a lot by astronomers to describe the
  distances in the Solar System.


  Note: each number represents the planets average distance from the Sun.
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  The Sun sits at the centre of the Solar System. This giant ball of gases burns away at unimaginably hot temperatures and has done so for almost 4.6
  billion years. As it does so, it gives out vast amounts of energy, which provide warmth and light on Earth that enable the planet to support life.


  Heavy Stuff


  Although the Sun is a very ordinary star, with a diameter of approximately 1,392,000 kilometres, it is more than 109 times the diameter of Earth.
  Despite being made up of approximately 74 % hydrogen and 25 % helium  the remainder is a mix of other gases  the Sun has enormous mass and would be incredibly heavy if it wasnt
  weightless. It is estimated to have a mass of  wait for it  2,000,000,000,000,000,000,000,000,000,000 kilograms, which is two nonillion, or 2,000 billion billion billion
  kilograms. Thats heavy! You would need to load up 330,000 planet Earths on the other end of a seesaw in a giant galactic playground to balance that out.


  Pulling Power


  The more massive an object is, the more gravity it has, and the Sun is MASSIVE. It dwarfs everything else in the Solar System. In fact, the Sun
  contains over 98 % of all of the material in the Solar System  because its so massive, its strong gravitational pull makes sure that large planets and any smaller bodies, such as
  asteroids (see here), keep orbiting around it.


  A Giant Nuclear Powerplant


  Unlike Earth, the Sun has no solid core or rocky surface, but scientists still divide it up into different layers or zones:
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  The Suns core is very, very dense and although it only makes up 2 % of the Suns entire volume, it contains about three-fifths of the
  Suns mass (see here for more on mass).


  The temperature and pressure on the hydrogen atoms in the Suns core literally rip them apart. The central part of hydrogen atoms, called the
  nucleus, then fuse, or join, with one another to form a helium atom. This releases vast quantities of energy in a process called nuclear fusion.


  Will The Sun Ever Run Out?


  To power its intense nuclear reactions, the Sun uses more than 600 million tonnes of hydrogen every second. This cannot go on forever and the Sun
  will eventually run out of fuel. You can relax though, a solar fuel shortage wont occur for another 5 billion years.


  Breakout!


  The Sun gets spots  sunspots. These are darker-looking areas of its photosphere, which are over 1,000 C cooler than the surrounding
  areas. They can often last for days or weeks and are caused by disturbances to the Suns magnetic field. They vary in size, but one of the largest ever observed occurred in 2003 and was about
  the size of 15 Earths.


  Did You Know?


  A solar flare is an enormous explosion on the Suns surface, which sends out a blast of particles and energy into space. A solar flare
  observed in 2002 contained more energy than 5,000 million atomic bombs.
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  This little planet is named after the messenger of the Roman gods. The Romans believed that Mercury had feet with wings that made him super-speedy.
  Just like him, the planet Mercury is a seriously fast mover, the fastest planet in the Solar System, and the closest to the fierce glow of the Sun. It races around the Sun at an average speed of
  47.87 km/s. At that rate, you could whizz across the Atlantic Ocean from London to New York in under two minutes!
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  Mercury is also the Solar Systems smallest planet, and has just 5.5 % the mass of Earth. This means you would need 18 planets with the mass
  of Mercury to equal the mass of Earth.


  Quite A Dent


  Mercury has no atmosphere apart from a very faint trace of helium, so it doesnt get any wind or rain. This means that its surface, which is
  covered in craters and kilometre-high cliffs, has not been worn away. Its largest crater, the Caloris Basin, is thought to be where a huge object struck the planet over 4 billion years ago. It is
  roughly 1,550 kilometres wide.


  Did You Know?


  If you could stand on the surface of Mercury, the Sun would be three times larger in the sky than it is on Earth.



                    
                      
                        
                          Mercury Stats


                          
                            Distance from Sun: 46 to 69.8 million km

                          


                          Diameter: 4,879 km


                          Mass: 330,000 billion billion kg


                          Rotation period (day): 58.6 Earth days


                          Orbit period (year.): 88 Earth days
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  The planet Venus has a relatively similar composition to Earth. Like this planet, it has a solid core made mostly of iron and nickel surrounded by a
  liquid outer core, then a rocky mantle and a crust on top. It is only slightly less dense than Earth and, at 12,104 kilometres in diameter across its equator, Venus is just 652 kilometres smaller
  than Earth. Above the surface lies a dense atmosphere. Gravity on the surface of Venus is about 90 % of what you experience on Earth. Doesnt sound too bad a place to be, so far 


  Now The Bad News


  Earths atmosphere is mostly nitrogen and life-giving oxygen. Less than 1 % is carbon dioxide. In contrast, the atmosphere on Venus has
  next-to-no oxygen and is packed full of carbon dioxide  over 95 %, in fact, which acts as a thick blanket around the planet.


  On Earth, small rises in the amount of carbon dioxide and other greenhouse gases in the atmosphere are known to contribute to global warming 
  the increase in world temperatures. On Venus, the atmosphere traps vast amounts of heat energy from the Sun. This means the temperature on the surface is the hottest of any planet, a scorching 465
  C  hot enough to melt lead.
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  Under Pressure


  If the heat on Venus wasnt bad enough, the atmosphere is worse. It presses down on the planets surface with 90
  times the amount of pressure of Earths atmosphere.


  An astronaut landing on Venus would be squashed flat in an instant while choking on carbon dioxide gas. Thats if he or she had survived the
  descent through the upper atmosphere. Here, winds race at speeds of over 300 km/h and droplets of sulphuric acid pour down from heavy clouds.
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  It all adds up to an unpleasant place even for a space probe (see here for more on these). These rarely survive more than a few hours in
  Venuss atmosphere. However one  Venera 13, sent by the Soviet Union in 1981  lasted 127 minutes on the surface of the planet before conking out.


  Star Bright


  Venus gets closer to Earth than any other planet  around 42 million kilometres at its nearest point. This means it can often be seen from
  Earth and looks like a very bright star in the sky.



                    
                      
                        
                          Venus Stats


                          
                            Distance from Sun: 107.5 to 108.9 million km

                          


                          Diameter: 12,104 km


                          Mass: 4,870 million million billion kg


                          Rotation period (day): 243 Earth days4


                          Orbit period (year.): 224.7 Earth days
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  Mars is the last of the four rocky inner planets. For many centuries people hoped, or feared, that Mars was home to alien life. However, no Martians
  have ever been found by the more than 30 Mars probes sent from Earth. What scientists have found is that billions of years ago, water did flow across the surface of Mars. Any water that remains is
  locked in the planets polar ice caps or just below the surface.


 
    
                    
                      
                        
                          Mars Stats


                          
                            Distance from Sun: 206.6 to 249.2 million km

                          


                          Diameter: 6,792 km


                          Mass: 642 million million billion kg


                          Rotation period (day): 1.03 Earth days


                          Orbit period (year.): 687 Earth days

                        

                      

                    

                  

  Mars takes roughly twice as long to complete an orbit of the Sun as Earth, but its day is almost the same as on this planet  lasting 24
  hours, 37 minutes. However, with half the diameter of Earth and just over a third of the gravity, a human being landing on Mars would be 38 % of their usual weight.


  Gravity on Mars may be weaker than on Earth, but its still capable of keeping two small moons, called Phobos and Deimos, in its orbit. Many
  scientists think these were asteroids which got caught in the planets gravitational grip.


  Red Planet


  Over 3,000 years ago, the Ancient Egyptians named Mars Her Descher, meaning the Red One. The planets colour comes from
  rocks rich in iron oxide, which is better known as rust. These rocks have been ground down over millions of years to form a fine, red soil that covers much of the planets surface. Strong
  winds generate regular dust storms across Mars, which also give its atmosphere a red tinge.


  Parts of Mars are covered in giant sweeping fields of sand dunes, but all that desert doesnt mean blistering-hot sun.
  The temperature on Mars ranges from a pleasant 20 C on a summer day at the equator, to a decidedly nippy -87 C on a winters night at the poles.


  Valley Deep, Mountain High


  Mars has a couple of record-breaking features. First up: Valles Marineris  a gigantic system of canyons that have sliced into the Martian
  surface just south of its equator. The canyons are more than 4,000 kilometres long and are five times deeper than the Grand Canyon. If they were placed on Earth, they would stretch across the
  entire United States. Thats big!


  Olympus Mons is a 550-kilometre-wide volcano  the largest in the Solar System. It is estimated to stand over 25 kilometres high, around three
  times the height of Mount Everest, the greatest peak on Earth.
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  There are no two ways about it, Jupiter is huge. It measures 142,984 kilometres in diameter at its equator and is so large
  that, if it were hollow, you could place 1,321 planet Earths inside and still have a bit of room left over.
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  If you added up the mass of all the other Solar System planets, Jupiter would still be 2.5 times greater.


  
                    
                      
                        
                          Jupiter Stats


                          
                            Distance from Sun: 740.5 to 816.6 million km

                          


                          Diameter: 142,984 km


                          Mass: 1,899 million billion billion kg


                          Rotation period (day): 0.41 Earth days


                          Orbit period (year.): 4,331 Earth days

                        

                      

                    

                  

  Cooking With Gas


  Jupiter is one of the four planets in the Solar System known as gas giants. It is mostly made up of hydrogen and helium gas, but going down through
  its atmosphere, pressures and temperatures build, so that the hydrogen turns from a gas to a liquid. Scientists cant be certain, but at its very centre may lie a rocky core containing iron
  and silicon.


  Even though its a monster, Jupiter spins faster than any other planet. It takes only 9 hours, 56 minutes and 30
  seconds to complete a rotation. This rapid spinning gives the planet a bulging waistline and flattened north and south poles  as though you were pressing a rubber ball between your
  palms.


  The Great Red Spot


  You might be fed-up if bad weather lasts a whole weekend, so imagine a storm that lasts continuously for 350 years. This is Jupiters Great
  Red Spot, or GRS, which was first observed in the mid-17th Century and is still raging to this day. Its winds swirl at speeds of well over 500 km/h. The GRS can be observed by amateur astronomers
  because it measures approximately 25,000 by 12,000 kilometres across. A second storm, half the size, but moving just as fast was discovered in 2000, and is known as Oval BA or Red Jr.


  Many, Many Moons


  A famous astronomer named Galileo Galilei (see here) discovered four moons orbiting Jupiter in 1610. Since that time, astronomers believe they
  have found another 59. Ganymede is the largest  and with a diameter of 5,262 kilometres it is larger than the planet Mercury.


  [image: ]


  Io is smaller, but fascinating, because it is seething with volcanoes, which send plumes of rock and dust as high as 300 kilometres above its
  surface.


  Possibly the most exciting moon of all is Europa. Its icy surface covers liquid water and perhaps even some form of life below.




  [image: ]


  Next stop is the gas giant, Saturn, the second largest planet in the Solar System. Saturns orbit is far longer than
  Earths and takes an incredible 29 years to complete. Yet at the same time, like Jupiter, Saturn spins fast, completing a 360  turn in 10 hours, 39 minutes. As a result, its
  shape is what scientists call an oblate spheroid  flattened at its poles and bulging at the equator.



                    
                      
                        
                          Saturn Stats


                          
                            Distance from Sun: 1,352.6 to 1,514.5 million km

                          


                          Diameter: 120,536 km


                          Mass: 568 million billion billion kg


                          Rotation period (day): 0.45 Earth days


                          Orbit period (year.): 10,747 Earth days

                        

                      

                    

                  

  Floaty Light


  Theres no doubt that Saturns a whopper, but despite its size it is actually the least dense planet in the Solar System. In fact,
  its the only planet that would float in water, if you could find a pool big enough to try.


  [image: ]


  Lord Of The Rings


  Saturn is famous for its rings, although Jupiter, Uranus and Neptune also have some, Saturns are far and away the largest and brightest. The
  275,000-kilometre-wide rings were first observed in the 17th Century and are the only ones that can be seen with just a small telescope. Saturn has seven main rings, named A to G, and hundreds of
  thinner ringlets encircling the planet. They are made up of specks and chunks of water ice and some dust and rock. This matter reflects the light making the rings look like
  solid discs, but you could easily drive a bus through each rings many gaps.


  Mind The Gap


  Speaking of gaps, a big fat one lies between Saturns A and B rings, about 4,800 kilometres in width. It is known as the Cassini Division,
  after Giovanni Cassini, the man who discovered it all the way back in 1675.


  A Cold, Cold Heart


  The closest Saturn gets to the Sun on its travels is about 1,352.6 million kilometres, 9.5 times further away than Earth. This gives it a freezing
  surface temperature of around -140 C. The planet is made up of around 95 % hydrogen gas, with helium making up almost all of the rest. Scientists think that below all of its layers of gas,
  there lies a rock and ice core around 12,000 kilometres in diameter.


  [image: ]


  Mighty Titan


  Saturn has 53 known moons. Titan is its largest, and at 5,150 kilometres in diameter its larger than Mercury. Titan excites astronomers
  because its the only moon in the Solar System with a thick atmosphere, pressing down with about 160 % the force of Earths  about the same pressure youd feel at the
  bottom of a swimming pool. Titans atmosphere contains argon, methane, carbon dioxide and hydrogen cyanide  thats right, the deadly poison, cyanide  but four fifths of its
  atmosphere is nitrogen. The only other body in the Solar System with a similar amount of nitrogen is Earth.


    



  [image: ]


  Lying an average of 19.22 AU or 2,870,990,000 kilometres from the Sun, Uranus gets just 0.0025 % of the Suns energy that Earth gets, making
  it oh-so-very cold. Temperatures on its surface are estimated at below -200 C, not that anyone is going to stand there with a thermometer in a hurry.



                    
                      
                        
                          Uranus Stats


                          Distance from Sun: 2,741.3 to 3,003.6 million km


                          Diameter: 51,118 km


                          Mass: 86,800 million million billion kg


                          Rotation period (day): 0.71 Earth days5


                          Orbit period (year.): 30,589 Earth days

                        

                      

                    

                  

  Not Your Average Seasons


  Uranus has rings like Saturn and some 27 moons. It takes 84 years to complete an orbit around the Sun and, unlike other planets, is tilted on its
  side. This gives Uranus the strangest seasons in the Solar System. The area around the north pole, for example, faces the Sun for 42 years at a time, making it one long summer, while the south pole
  is plunged into darkness and bitter winter for the same length of time.


  [image: ]
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  If you think Uranus sounds grim, then check out a planet where youd be over 164 in Earth years before you had your first birthday.
  Thats how long it takes Neptune  the most distant of the eight planets to orbit the Sun. Its day, though, is shorter than Earths. The planet spins on its axis once every 16.11
  hours.


  [image: ]


  Neptune is the last of the four gas giants and its atmosphere is made up of hydrogen and helium. It also contains a little more methane than usual,
  which may be what helps give its clouds a blue colour when viewed by powerful telescopes. When the Voyager 2 space probe flew by the planet in 1989, it discovered a storm the size of Earth, now
  known as the Great Dark Spot, moving at speeds of up to 2,400 km/h!


  
                    
                      
                        
                          Neptune Stats


                          Distance from Sun: 4,444.5 to 4,545.7 million km


                          Diameter: 49,528 km


                          Mass: 86,800 million million billion kg


                          Rotation period (day): 0.67 Earth days


                          Orbit period (year.): 60,189 Earth days

                        

                      

                    

                  

  Put The Heating On, Triton


  Of Neptunes 13 known moons, Triton is its largest, coldest and most fascinating. It has the coldest surface temperature of any moon or planet
  in the Solar System, approximately -235 C. Triton has an incredible surface with giant canyons, frozen lakes of ice and ammonia and ice volcanoes, which eject nitrogen and methane gas many
  kilometres upwards.
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  Poor old Pluto. After 76 years glorying in the title of the ninth and most distant planet in the Solar System, it was struck off the list and
  demoted to dwarf planet status (see below). The former planet was discovered in 1930 by the American astronomer, Clyde Tombaugh, and is about two-thirds of the size of the Moon. On
  its 249-year-long solar orbit, Pluto never gets closer than 4.44 billion kilometres to the Sun. At its most distant, it lies around 7.395 billion kilometres away  over 49 times the distance
  between Earth and the Sun.


  Whats In A Name?


  The planet was named in 1930 by an 11 year old British girl, Venetia Burney, who had been reading about the Roman god of the underworld, Pluto. Her
  grandfather got in touch with one of the astronomers trying to name the planet and passed on her suggestion, which she made over breakfast.


  Just A Dwarf Planet


  While it was still called a planet, Pluto was easily the smallest, with a diameter of approximately 2,300 kilometres  less than the width of
  Australia. Some astronomers doubted whether it should be the ninth planet at all and, when a new Solar System body called Eris was discovered in 2005, debate started raging. This was because Eris
  was the same size or a little larger than Pluto. Did that make it the tenth planet or were Pluto and Eris examples of a different type of object?


  The International Astronomical Union, or IAU, is packed full of top astronomers who decide this sort of thing. In 2006, they chose to place Pluto,
  Eris and the biggest asteroid, Ceres, into a whole new group called dwarf planets. These are spherical bodies that orbit the Sun, but arent big enough for their
  gravity to push aside the rock and other matter that might lie in their orbits.


  [image: ]


  Belt Up


  Between Mars and Jupiter lies a doughnut-shaped belt containing millions of asteroids. These are usually irregularly shaped chunks of rock or rocks
  and metals. They can vary in size from a handful of metres to hundreds of kilometres across. Astronomers have named 15,000 and observed a further 200,000, all believed to be rubble left over from
  the Solar Systems formation. Around nine out of every ten asteroids are found in the main belt, but groups are found elsewhere. For example, the Trojans are asteroids that orbit the Sun
  following Jupiters path.


  Not-So-Little


  Ceres was the first asteroid to be discovered, in 1801, and was the largest until it was reclassified as a dwarf planet. The title now goes to
  Pallas which measures 570 by 525 by 482 kilometres. The surface of Pallas does not reflect light well, so the award of brightest asteroid in the sky goes elsewhere, to Vesta, which is the only
  asteroid you can see with the naked eye  without a telescope  from Earth.
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  Comets are large bodies regularly orbiting the Sun. They consist of frozen water and gases such as carbon monoxide, ammonia and methane, along with
  dust, metals and rock granules. It is because of this that they are often described as dirty snowballs.


  [image: ]


  Round And Round Again


  Comets travel on large oval, or elliptical, orbits around the Sun. For long periods of time they are huge distances away from warmth, but as their
  orbits take them towards the inner planets, heat energy from the Sun causes some changes. They keep a solid nucleus at the centre, surrounded by a cloud of dust and gas called a coma, which is
  followed by a long, gassy and dusty tail.


  What A Discovery


  Comet Hyakutake was discovered in 1996 by a Japanese amateur astronomer named Yuji Hyakutake, using binoculars. Hyakutake caused great excitement as
  it passed within 0.1 AU of Earth two months later, allowing scientists to study the comet as it raced past at a speed of over 90,000 km/h. In 2000, Comet Hyakutake was found to have an incredibly
  long tail, some 570 million kilometres in length  about four times the distance between the Sun and Earth.

  
  
    

  Where Are Comets From?


  Astronomers believe that most comets originate in the outskirts of the Solar System. It is likely that they come from an area known as the scattered
  disc  some 30 to 100 AU from the Sun, or much further away in a region called the Oort Cloud, between 5,000 and 100,000 AU from Earth.


  Like Clockwork


  Hyakutake wont be back again in your lifetime. The comet was estimated to complete its orbit around the Sun once every 17,000 years. However,
  many comets have much shorter orbits and appear regularly in the night sky. The comet that orbits most often of all is Enckes comet, which completes its round trip once every 3.3 years. The
  most famous comet is Halleys comet, which was first spotted in 240 BC and returns every 75 or 76 years. It was sighted during the time of the Norman invasion of
  England over 940 years ago, and was even woven into the famous Bayeux Tapestry commemorating the Battle of Hastings in 1066.


  [image: ]


  Collision Course


  A comet that met a tragic end was Shoemaker-Levy 9. In 1994, its fragments crashed into Jupiters atmosphere at a speed of 216,000 km/h! The
  comets path had been predicted in advance, which meant that for the first time, astronomers were able to witness the collision of two Solar System bodies. It lasted for five and a half days.
  One comet fragment struck Jupiter with 600 times more energy than all the weapons of the world detonating at the same time.
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  Meteoroids are chunks of rock, dust and metal that enter the Earths atmosphere. Most are fragments of asteroids but a few are small pieces of
  debris from Mars, the Moon or comets. So are meteorites, but theres a difference. The majority of meteoroids burn up in the atmosphere in seconds, melting and showing up as streaks of light
  in the night sky known as falling or shooting stars. Some larger meteoroids manage to survive as they travel through the atmosphere and fall to Earth. These are called meteorites and, so far, over
  32,000 have been found all over the planet.


  Ouch!


  In 1954, an American woman named Ann Hodges became the first known person to be hit by a meteorite. It crashed through her roof and bruised her hip
  and hand. She was lucky  the meteorite that struck her weighed about 4 kilograms  about the same as a pet cat. The largest discovered meteorite was found in 1920 at Hoba West in
  Namibia and weighed over 54,000 kilograms.


  Under Attack


  The surprising news is that Earth is bombarded by stuff from space every single day. NASA estimates that between 1,000 and 10,000 tonnes of material
  reaches Earth every year, although most is microscopic granules of dust from the Solar System. Occasionally, larger objects such as comets and asteroids have struck Earth, leaving giant impact craters far bigger than the original object. For example, the 1.2-kilometre-wide Meteor Crater in Arizona is thought to have been caused by an impact object measuring just 30
  metres across.


  Did You Know?


  Many scientists now believe that a massive asteroid impact in Yucatn, Mexico, was the reason that the dinosaurs became extinct. The impact,
  65 million years ago, would have caused massive global flooding and volcanic activity. It would also have darkened the entire sky with dust, creating a worldwide winter.
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