

    

    

    
    


  LIFE

 


    
  Planet Earth is the only planet in our solar system known to support life. Earth's position in the solar system, more specifically its proximity to the Sun, is unique and is one of the key reasons why our planet can support life. Earth is neither too close to the Sun, nor too far away. It is, surprisingly, at a perfect location where life can survive without burning or freezing, as would be the case on any other planet in the solar system.

 


    

  Earth is not perfectly round in shape; it is in fact an oblate spheroid. It is somewhat flattened at the poles. If you measured Earth's diameter around the North Pole and the South Pole you would find that it is slightly less than around the equator.

 

  



    

    

    
    


  THE CORE

  ACCRETION MODEL

 


    
  Scientists are not quite sure how the planets formed, especially since there are inconsistencies when it comes to the theories regarding the origin of rocky planets versus large gas planets. A dominant theory in the formation of Earth and its neighbouring rocky planets is the core accretion model. The core accretion model describes the formation of large planets. First, a core forms from the material in the protoplanetary disk. Then, for larger planets, a gaseous atmosphere is accreted from the protoplanetary disk. The Nebular Hypothesis, on the other hand, refers to the overall formation of the solar system, from a protoplanetary disk of gas and dust surrounding the Sun.

  

  'Solar Nebula' is the term for the giant gas cloud that existed 4.6 billion years ago, which eventually collapsed under its own gravity and formed our Sun. The rest of the gas and dust began spinning in a spiral around the Sun, slowly forming the other planets in our solar system. With the Sun's enormous gravitational force, the heavy bits of the material began to clump up, forming the terrestrial planets, closer to the Sun.

 


  



    

    

    
    

  Lighter elements, like hydrogen and helium, were swept away by the solar wind. With more distance, solar winds had less effect on those elements, creating the perfect position for gas giants like Jupiter and Saturn to be formed.

 


    

  Up until the 1920s, distant galaxies were classified as nebulae.

 

  



    

    

    
    



  ORBIT AND ROTATION

 

    
  In space terminology, a 'solar day' refers to Earth's rotation period relative to the Sun, and it takes 24 hours. The Earth's rotation is the Earth turning around its own axis. The Earth's orbit refers to Earth's travel around the Sun.

 

    
  The average distance of the Earth from the Sun during its orbit is around 93 million miles (150 million kilometres). The orbital path of the Earth is elliptical, like a flattened circle. This is why the planet's distance from the Sun changes as it orbits. In fact, from day to day the Earth is never the same distance from the Sun.

 

    

  Philosopher and mathematician Aristarchus of Samos measured the distance and size of the Moon and Sun. From this work, he determined that the Earth orbited the Sun.

 

  



    

    

    
    

  The point where Earth is closest to the Sun is called its perihelion. Our perihelion happens on January 3 each year, when Earth's distance from the Sun is 91 million miles (147 million kilometres).

 

    

  The opposite state of perihelion is aphelion, the point where the Sun is at its farthest point from Earth, at 94 million miles (152 million kilometres). The words perihelion and aphelion were coined by Johannes Kepler to describe the orbital motion of the planets.

 

    

  The reason why we have seasons on Earth is because our planet's axis of rotation has a tilt of about 23.5 degrees. The Northern and Southern Hemispheres get different amounts of sunlight on the same day.

 

  



    

    

    
    


  SIZE AND MASS

 

    
  Earth is the densest major body in the solar system. It is the third-smallest planet in our solar system and third from the Sun.

 

    

  In 1970, Russian scientists began drilling the deepest hole in the Earth. Known as the Kola Superdeep Borehole, the hole extends 40,230 feet (12,262 metres) deep!

 

  



    

    

    
    




  COMPOSITION

  AND STRUCTURE

 


    
  Our planet is unique because it is covered with water, unlike other planets of our solar system. In fact, 70% of the planet is water in a liquid state! The average depth of Earth's seas and oceans is around 2.5 miles (4 kilometres), and the deepest waters have not even been explored yet.

 


    
  The 'inner core' is the innermost layer of the Earth. It is a solid metal ball 1,553 miles (2,500 kilometres) wide. It is the smallest and the hottest layer, with temperature varying from 7,232 to 10,832 °F (4,000 to 6,000 °C).

 


    
  Going up towards Earth's surface, we hit the next layer called the 'outer core', which is composed of a liquid layer of iron and nickel and is about 2,200 kilometres thick. Temperatures here are also about 7,232 to 10,832 °F (4,000 to 6,000 °C).

 


  



    

    

    
    



  Above the outer core, the 'lower mantle' can be found, located between 416 miles (670 kilometres) and 1,796 miles (2,890 kilometres) below the surface. It is made from solid rock, with average temperature of 5,432 °F (3,000 °C).

 


    
  The next layer is the 'upper mantle', which can be found up to 416 miles (670 kilometres) below the Earth's surface. The lower part of the upper mantle is made from both solid and molten rock, while the rock in the upper region is stiffer because of the cooler temperature.

 


    
  Next is Earth's surface, also known as the crust, which is the thinnest layer. Earth's land is made of continental crust, which is mainly composed of granite, a type of rock. This layer's thickness is from 5 to 43 miles (8 to 70 kilometres). The average temperature of the crust is around 71.6 °F (22 °C).

 


  



    

    

    
    


  ATMOSPHERE

 

    
  The atmosphere is the air that plants and animals breathe in order to survive. Animals and people need oxygen to breathe in and release carbon dioxide when they breathe out, which is then used by plants in the photosynthesis process.

  

  The Earth's atmosphere is made up of nitrogen (78%) and oxygen (21%), and only 1% of other elements such as argon and carbon dioxide. Other traces of gases are present in Earth's atmosphere including neon, helium, hydrogen, and others.

 

    

  The presence and distribution of water vapour in the atmosphere is responsible for much of Earth's weather.

 

  



    

    

    
    


  LAYERS OF THE ATMOSPHERE

 


    
  Earth's atmosphere has five main layers.

  The troposphere is the layer of the atmosphere closest to Earth's surface. This is where most of our weather originates.

  

  The stratosphere is the second layer, which starts above the troposphere and ends about 50 kilometres above the ground. Also known as the ozone layer, this layer absorbs and scatters ultraviolet radiation.

 


  



    

    

    
    

  The mesosphere starts at 31 miles (50 kilometres) above the ground. This is the layer where meteors burn up if they enter our atmosphere. The top of this layer is the coldest part of Earth's atmosphere. Temperatures here average about -130 °F (-90 degrees °C).

  

  The thermosphere begins at about 56 miles (90 kilometres) above ground, where temperatures can go up to 2,732 °F (1,500 °C). The term thermosphere comes from the Greek word 'thermo', which means heat.

  

  The exosphere is the highest layer of Earth's atmosphere, its upper limit. This layer is extremely thin and is where the atmosphere merges with outer space. The word 'exosphere' comes from the Greek prefix 'exo', which means external.

 


  



    

    

    
    



  TEMPERATURE

 

    
  Earth has four seasons: winter, spring, summer, and autumn. Every season lasts approximately three months. Temperatures during these times of year vary greatly especially in different continents around the globe.

 

    
  The average surface temperature on Earth is approximately 15 degrees Celsius, but this varies. For instance, the hottest temperature ever recorded on Earth was 134.1°F (56.7 °C) in Furnace Creek, California. Russians measured the coldest temperature ever recorded on Earth at the 'Soviet Vostok Station' on the Antarctic Plateau. On July 21, 1983, the temperature reached -128.6 °F (-89.2 °C), measured using

  ground-based measurements.

 

    

  Earth gets struck by lightning bolts about 100 times every second. That is over 8.5 million times per day!

 

  



    

    

    
    


  GREENHOUSE EFFECT

 


    
  A greenhouse is a house made of glass, which is used to house plants and allow them to grow, even in the winter. The purpose of the greenhouse is to keep the plants inside warm. The sunlight is able to penetrate through the glass house and warm the plants, even when it is cold outside.

 


    

  When the greenhouse effect is too strong, the planet becomes warmer each year. This is what is slowly happening to Earth. It is called global warming.

 

  



    

    

    
    

  The same effect happens to our planet. Earth's atmosphere acts like the glass ceiling in the glass house; during the day it lets in the Sun's heat, and at night part of that heat gets released while part of it gets trapped by the atmosphere, allowing the temperature on Earth to remain stable.

 

  



    

    

    
    


  THE MOON

 

    
  Earth has one natural satellite, our Moon, sometimes referred to as Luna. It is located 238,857 miles (384,403 kilometres) from the Earth, and has a diameter of 2,160 miles (3,476 kilometres). The Moon has a very thin atmosphere and is a grey, dry, and cold place. Because there's so little atmosphere on the Moon, no sound can be heard on the surface, and the sky always appears black. Rocks and dust cover the surface of the Moon, while large crater holes indicate the Moon was continuously hit by meteors in the past. Through recent lunar exploration, scientists have discovered that there might be ice at the poles.

 

  



    

    

    
    

  Both the rotation of the Moon and its revolution around Earth take 27 days, 7 hours, and 43 minutes, which is quite unique. Earth's rotation and the Moon's revolution around Earth are in such perfect sync, that we only get to see one side of the Moon, while its other 'dark side' is permanently turned away from us.

 

    

  On July 20, 1969, as part of the Apollo 11 mission, Neil Armstrong became the first man to step onto the surface of the Moon. He was shortly followed by Buzz Aldrin.
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      '.pt-tab.pt-on{visibility:visible;animation:pt-pop 320ms cubic-bezier(.3,.7,.4,1) both}' +
      '.pt-tab.pt-off{visibility:visible;animation:pt-unpop 140ms ease-in both}' +
      '@media (prefers-reduced-motion: reduce){.pt-tab.pt-on i{animation:none}}' +
      '.pt-hit:focus-visible,.pt-tab:focus-visible{outline:3px solid #fcc128;outline-offset:2px}';
    (document.head || document.documentElement).appendChild(st);
  }
  function guard(e) {  // taps on our controls must not turn the page or reach the picture's word areas
    ['mousedown', 'mouseup', 'pointerdown', 'pointerup', 'touchstart', 'touchend'].forEach(function (t) {
      e.addEventListener(t, function (ev) { ev.stopPropagation(); }, false);
    });
  }
  function control(cls, label) {
    var b = el('button', cls);
    b.setAttribute('type', 'button');
    b.setAttribute('aria-label', label);
    guard(b);
    return b;
  }
  function after(e, cls, fn) {  // run fn when e's animation ends (or after T ms if animations are off)
    var done = false;
    function end() { if (done) return; done = true; e.classList.remove(cls); fn && fn(); }
    e.addEventListener('animationend', end, { once: true });
    setTimeout(end, T + 120);
  }
  function colours(panel) {  // the panel's colour, opaque, and a contrasting edge
    var m = (getComputedStyle(panel).backgroundColor.match(/[\d.]+/g) || [255, 255, 255]).map(Number);
    var fill = 'rgb(' + m[0] + ',' + m[1] + ',' + m[2] + ')';
    var dark = 0.2126 * m[0] + 0.7152 * m[1] + 0.0722 * m[2] < 140;
    return { fill: fill, edge: dark ? '#f2f2f2' : '#5b6470' };
  }
  function wrap(box) {
    var fold = el('div', 'pt-fold');
    while (box.firstChild) fold.appendChild(box.firstChild);
    box.appendChild(fold);
    return fold;
  }
  function setup(box, panel) {
    // blocks sharing this panel (merged: stacked close together) fold with it, towards the same point
    var sid = panel.getAttribute('data-pt-sid'), more = [], at = [];
    var marks = sid ? document.querySelectorAll('.pt-member[data-pt-lead="' + sid + '"]') : [];
    for (var j = 0; j < marks.length; j++) at.push(marks[j].parentNode.getBoundingClientRect());
    var lead = box.getBoundingClientRect();
    for (j = 0; j < marks.length; j++) more.push(wrap(marks[j].parentNode));
    var fold = wrap(box);
    var extra = [];  // a merged group's other panels: one shadow around the whole shape
    for (var e = panel.parentNode.firstChild; e; e = e.nextSibling)
      if (e.nodeType === 1 && e.classList.contains('pt-extra')) extra.push(e);
    if (!panel.classList.contains('drawn')) {  // the shadow moves onto a layer so the cut corner keeps it
      var shade = el('div', 'pt-shade');
      panel.parentNode.insertBefore(shade, extra[0] || panel);
      for (j = 0; j < extra.length; j++) shade.appendChild(extra[j]);
      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
    var c = colours(panel);
    box.style.setProperty('--pt-fill', c.fill);
    box.style.setProperty('--pt-edge', c.edge);
    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%, ' + c.fill + ' 30%, ' +
      'color-mix(in srgb, ' + c.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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