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		VENUS



		
Millions of kilometres away from Earth, our sister planet Venus orbits the Sun. The second planet from the Sun, Venus is the hottest and brightest planet in our solar system, making it possible to be seen with the naked eye. Having long been an object of fascination for civilizations here on Earth, Venus resembles our planet more than any other, or so we thought …
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		DISCOVERY



		
Venus is one of the planets that can be seen in the night sky without a telescope. This makes it probable to assume that humans have been aware of its presence since the beginning of mankind. We know that the ancient Romans were captivated by Venus’s bright and beautiful presence in the night sky, and even named the planet after Venus, the Roman goddess of love and beauty.



		It wasn’t until the early 1500s that a man named Copernicus introduced a new model of the solar system, one where planets revolved around the Sun and not the Earth as previously believed. In 1610, Galileo Galilei confirmed Copernicus’s model to be true, as he used a telescope to view and chart the phases of Venus, proving that it too orbits the Sun.
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		SISTER or EVIL TWIN?



		Being the closest planet to Earth, and because of its size, weight, and gravity, Venus was labelled as Earth’s sister planet. But that’s where the similarities between the two planets end. It was quite a surprise when the truth was revealed, that Venus is more of an evil twin than a sister.



		Venus is referred to as both the ‘evening star’ and the ‘morning star’. This dates back to ancient civilisations that believed Venus was two different stars, because it was visible both at sunrise and sunset.
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ROTATION AND ORBIT



		
A theory exists among scientists as to why Venus rotates differently from the other planets. It is hypothesised that early on in the planet’s history, Venus was hit hard by a massive object (perhaps even a planet!), and this hit slowed down its rotation and made it spin clockwise, the opposite direction from the other planets. This means that if you lived on Venus, you would witness a sunrise in the west and a sunset in the east, the opposite from what we see here on Earth.
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		One day on Venus is equal to 243 Earth days, that’s how long it takes Venus to spin once on its axis. Because of its slow rotation, a person would actually have to wait 117 days to see the Sun set.



		
Venus is close to the Sun, so a year goes by fast. It takes 225 Earth days for Venus to go all the way around the Sun. Compared to the length of Venus’s day its year is actually shorter than a Venusian day.
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ATMOSPHERE



		
In 1761, Russian astronomer Mikhail Lomonosov noticed a thin luminescent glow on Venus’s edge. This proved that the planet had an atmosphere. Later observations revealed a thick layer of clouds covering Venus. At the time, astronomers thought these clouds were made from water vapour, similar to those on Earth. This, however, was not the case.



		The clouds on Venus are so dense that the planet absorbs much less solar energy than Earth does. Even though Venus is closer to the Sun than Earth, most of the light actually reflects off the planet because of the clouds. This is what makes it shine so brightly in our night sky.
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The clouds on Venus spin drastically, forming hurricane-like conditions. This brings all that heated air from the Sun down into the cooler regions of the planet, making it extremely hot.



		
Venus has a very intense atmospheric pressure, 92 times stronger than Earth’s! This means that if any asteroid entered the atmosphere it would be crushed to pieces.
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CLOUDS AND RAIN



		Venusian clouds are very thick and made mostly of sulphur dioxide and sulphuric acid. Similar to Earth, the stormy clouds on Venus regularly produce rain. However, this rain is not the type of rain we know. Rain on Venus is acidic, but because of the intense heat, it actually evaporates before it reaches the surface.
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Higher above the ground, on hills and volcanoes, a mist forms from this acid rain, but it is not of water, rather a metal called tellurium, and iron pyrite, also known as fool’s gold. This mist of metals eventually forms a silverish metallic frost.



		The phenomenon of rain evaporating before reaching the ground is called virga.
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LIGHTNING



		Along Venus’s equator, scientists have observed that storms become much more extreme. The sulphuric acid droplets present in the clouds can be highly electrically charged, and so they offer the potential for lightning.



		Because Venusian clouds are so thick, lightning can never actually penetrate through and reach the ground; instead it discharges from cloud to cloud.
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TOXIC AIR AND HEAT



		Composed primarily of carbon dioxide, Venus’s air is much denser and hotter than that of Earth, 467 degrees Celsius (872 degrees Fahrenheit) to be exact. If, by some miracle, a traveller survived the intense atmospheric conditions, it would simply be impossible to survive even a split second on Venus’s surface, with the extreme heat and toxicity.



		Venus does not have a very significant amount of nitrogen, when compared to carbon dioxide, but because its atmosphere is so much thicker than on Earth, the total nitrogen content is four times higher than Earth’s.



		Venus is tilted on its axis slightly over 3 degrees, where as Earth is tipped at 23.4 degrees. It is the tilt that causes seasonal changes on Earth, so the small tilt on Venus causes the temperature to stay constant throughout the year.
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VOLCANIC SURFACE



		
Over 1,600 volcanic sites have been identified by scientists on Venus’s surface, with lava domes and strange features called arachnoids. Where it doesn’t have volcanoes, Venus’s surface is carved with large channels believed to have been caused by lava flows. Most of the planet seems to have undergone a massive resurfacing millions of years ago that turned it into the volcanic ‘paradise’ that we see today.



		Volcanoes on Venus are mostly of the shield type, meaning they’re built almost entirely of fluid lava. The main type of lava rock found on Venus is basalt, which forms as minerals solidify into glass and small crystals.
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  function css() {
    var st = el('style');
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    (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 (a see-through panel: white)
    var m = (getComputedStyle(panel).backgroundColor.match(/[\d.]+/g) || [255, 255, 255]).map(Number);
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    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);
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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;
      });
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  }
  function run() {
    var panels = document.querySelectorAll('.pt-panel:not(.pt-extra)');
    if (!panels.length || document.querySelector('.pt-hit')) return;
    css();
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  }
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