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      Preface

      
      The inspiration for this book came from an encounter on the social media platform Twitter. In February 2012, Aoibhinn Ní Shúilleabháin
         tweeted a description of a glo-stick’s chemical reactions in the 140-character limit allowed by Twitter. On reading the tweet,
         Paul O’Dwyer suggested that encapsulating scientific thoughts, principles and concepts in 140 characters could prove challenging
         for the online scientific community! Humphrey Jones concurred, and set about constructing a medium through which we could
         test this #Science140 theory, while Maria Delaney was drafted to help co-ordinate the @Science140 Twitter account and website.
         An open invitation was extended to all online to participate in our little experiment.
      

      
      The worlds of nanotechnology, zoology, the universe and even science jokes were among the many daily themes explored over
         the three months that followed. Thousands of #Science140 tagged tweets, each explaining a scientific fact, principle or definition,
         were submitted by science enthusiasts worldwide. We have collated the best of them here for you to enjoy.
      

      
      One scientific fact that was of interest to us was that Ireland has the highest incidence of Cystic Fibrosis in the world.
         To this end, all proceeds from the sale of this book are being donated to scientific research into Cystic Fibrosis.
      

      
      
      The book you hold in your hand is about science but is for everyone. The crowdsourcing nature of the contributions means that
         scientists and science enthusiasts from every corner of the globe helped create it.
      

      
      We hope you enjoy reading this book. We have certainly enjoyed putting it together.

      
      Aoibhinn Ní Shuilleabháin, Maria Delaney,
Humphrey Jones and Paul O’Dwyer
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      WHAT IS SCIENCE?

      
      The word ‘science’ comes from the Latin word scientia, meaning knowledge.
      

      
      Science is the systematic gathering of knowledge based on testable explanations and predictions formed by observing the world
         around us!
      

      
      It’s also the subject everyone avoided at school, except the weird kids.

      
      A scientific theory is ‘something that is disprovable, but has yet to be disproved’.

      
      Science: Get curious, gather data, spot patterns, make predictions, test, confirm or deny, use knowledge to make the world
         better.
      

      
      Science = observation → hypothesis → prediction → test → evaluation of hypothesis.

      
      Science = the key to every ‘cool’, ‘awesome’, ‘wow’, ‘look – at – that’, ‘how does that work?’, ‘what is the difference between
         this and that?’ of a kid.
      

      
      Science is the best description of the universe we have at any one time. It is continually refined and changed to be better.
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      THE UNIVERSE!

      
      The universe is thought to have begun with the Big Bang approximately 13.7 billion years ago.

      
      The Big Bang is the theory of the evolution of the universe. It happened everywhere and is expanding.

      
      The Big Bang was not a ‘bang’, big or small or any other size. There was nothing in which it could go ‘bang’.

      
      Both space and time came into existence at the Big Bang – it makes no sense to ask the question of what came before it.

      
      The fundamental forces of physics were in place by 10-11 seconds. At 10-6 seconds, protons and neutrons emerged.
      

      
      At a few minutes, some protons and neutrons merged into deuterium and helium nuclei; most protons stayed as hydrogen nuclei.

      
      
      But it was another 379,000 years before electrons combined with protons to form atoms, mostly of hydrogen.

      
      The only elements produced in the Big Bang were hydrogen, helium and lithium. Every other element has been ‘made’ since.

      
      Most of the atoms in your body were created in stars through fusion. You are a way for the universe to know itself.

      
      96% of the universe is dark energy and dark matter, which won’t interact with you. The universe is mostly antisocial.

      
      The universe is currently enjoying its Stelliferous Era, and this era will continue for another 100 trillion years.

      
      Dark matter is invisible material thought to make up about 23% of the content of the cosmos. It has never been detected directly.

      
      Space is a seething mass of particles and antiparticles appearing and annihilating each other. Including near black holes.

   



      
      
      Star facts

      
      A shooting star is a demonstration of our atmosphere protecting us. Friction causes heat which burns up most meteorites.

      
      The most luminous known star is R136a1 in the Large Magellanic Cloud. It’s 8.7 million times brighter than the Sun!

      
      The oldest known star is HE 1523-0901. At 13.2 billion years old, it’s almost as old as the universe itself!

      
      A brown dwarf is a ‘failed star’. Not massive enough to fuse hydrogen, but more massive than a giant planet.

      
      The Sun is our closest star!

   


      


      [image: image]


      The Sun is HOT!

      
      The surface temperature of the Sun (our closest star) is 5,600°C. Its core is about 15 million°C!

      
      In 5 billion years, our sun will become a red giant, swallowing at least Mercury and Venus. Life on Earth will be gone.

      
      The Sun’s magnetic field is very strong and very complicated. Its magnetosphere (or heliosphere) extends well beyond Pluto!

      
      Light (photons) takes 8 minutes 22 seconds to reach Earth from the surface of the Sun but 100,000 years from its core.






      
      
      OUR SOLAR SYSTEM!

      
      A solar system consists of one or more stars and all the bodies that orbit the star’s, or multiple stars’, common centre of
         gravity.
      

      
      The estimated time it takes our solar system to complete an orbit of our galaxy is between 200 and 250 million Earth years.

      
      Mary’s Virgin Explanation Made Joseph Suspect Upstairs Neighbour Mercury, Venus, Earth, Mars, Jupiter, Saturn, Uranus, Neptune

      
      Pluto is not a planet anymore.

      
      The Sun contains 99.86% of all the mass of the solar system.

      
      The most Earth-like conditions in the solar system are, surprisingly, on Venus, just above the cloud decks.

      
      
      At Venus’ surface, the pressure is so great that carbon dioxide in its atmosphere is no longer a gas, but a supercritical
         fluid.
      

      
      The cause of Venus’ sulphuric acid clouds is unknown, but they would disappear if they weren’t being replenished somehow.

      
      As well as Mars, the possibility of solar-system life has been discussed on Titan, Europa, Enceladus, Io, Venus and Jupiter!

      
      Due to its orbit, Pluto has the most dramatic seasonal changes in the solar system, which reshape its entire surface!

      
      All planets rotate. In the time it takes you to read this, the Earth will spin you 1,500 metres.

      
      Pluto has not been seen since it went off in a huff after being demoted out of planet club in 2006.
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