
    

    

    
    
  Throughout history, countless people have studied the world around them to try and understand the way things work, as well as how to create things which make the world a better place. Great ideas often do not come from just one person but from many people building on each other's thoughts.

  To quote the scientist Sir Isaac Newton: 'If I have seen further it is by standing on ye shoulders of giants'. However, there are some scientists and inventors whose brilliance ends up changing the world in a big way. This book contains just ten of these geniuses, although there are many more out there.

 

  

    

    

    
    
  Archimedes (c. 287-212 BCE)

 

    
  A mathematician from the town of Syracuse in modern-day Sicily, Archimedes was one of the greatest mathematicians of the ancient world, doing much early work in the area of spheres and the process of integration, or using small segments to calculate the area of a whole shape.

  He was also a great inventor who developed pulleys that could lift massive weights which were useful in construction, and while he did not invent the so-called Archimedes' screw, he did a lot to popularise this water pumping mechanism which is still used today.

 

  

    

    

    
    
  Zhang Heng (78-139 CE)

 

    
  Originally a minor civil servant in China, the brilliant philosopher and inventor Zhang Heng worked his way up to become chief astronomer and an attendant at the Imperial Court during the Han Dynasty. While working for the Emperor Shun, Zhang developed an early seismoscope, or earthquake-detecting device.

  An urn containing a pendulum that swung when the ground vibrated, it dropped balls from the mouths of dragons into frogs arranged at the points of the compass, to let the authorities know where an earthquake had happened.

  He was also a brilliant cartographer who is believed to be one of the first to use grids to make his maps easier to read.

 

  

    

    

    
    
  Ibn al-Haytham (c. 965-1040 CE)

 

    
  A mathematician, astronomer and physicist from what is today Iraq, Ibn al-Haytham (also called Alhazen) was one of the most important figures of the Islamic Golden Age, a great period of learning in the Muslim world during the Middle Ages.

  His book "Kitab al-Manazir" was a pioneering work in optics that was the first to demonstrate how the anatomy of people's eyes worked with their brain to generate images.

  The book also contained the first detailed study of the optical illusion of Camera obscura, also known as the pinhole camera, making it a milestone in what would eventually become the process of photography.

 

  

    

    

    
    
  Leonardo da Vinci (1452-1519)

 

    

  One of the Renaissance's most famous artists, Leonardo da Vinci was heavily influenced by the natural world and studied in many different areas, designing machines centuries ahead of their time.

  He produced many anatomical sketches based on dissection, or cutting up dead bodies, and this study of the body's inner workings helped to make his paintings more realistic than many that came before. He also made studies of the natural world, including work on fossils which was a major influence on early palaeontology.

  He produced designs for tanks and helicopters many years before they came into wide use, partly because the technology that powers them would not be available for another four hundred years.

  Among his other inventions were early hydraulic pumps, a famous flying machine which sadly would not work in real life and even a robotic knight which could stand up and move its arms around!

 


  


    

    

    
    
  Galileo Galilei (1564-1642)

 

    

  The most famous astronomer ever, Galileo Galilei has sometimes been called the "father of modern physics." He was one of the first astronomers to use the telescope, with which he discovered four of Jupiter's moons and the thousands of stars that make the Milky Way glow, as well as the phases of Venus. His work supported the theories of the astronomer Nicholas Copernicus, who argued that the Earth moves around the Sun instead of the other way around.

  Unfortunately, Galileo's arguments for this theory could not be conclusively proven for over a century, and they contradicted the Catholic Church's teachings at a time when the Church was under threat. Challenged for his beliefs, Galileo wrote a book defending his theories which appeared to insult the Church's leaders. For this, Galileo was placed under house arrest for the rest of his life. But this didn't stop him from writing "Two New Sciences", a pioneering work in physics that contained some of the first discussions of gravity.

 


  


    

    

    
    
  Isaac Newton (1642-1727)

 

    
  One of the greatest scientists in history, Isaac Newton is best known for the story of how he discovered gravity when an apple fell on his head, but this tale isn't quite true, he wasn't the first to talk about gravity, and he said he just saw an apple falling in his garden. However, his work did more than anyone before to explain what gravity is, and he also developed three laws of motion that explain how the world works.

  Newton is also known for his work studying optics (he once stuck a needle in his eye socket to see how it affected his vision!) as well as developing modern calculus to pass the time during an outbreak of the plague. He also worked as the Master of the Mint, redesigning Britain's coins to make them harder to copy with "milled" edges which are still found on coins today.

 

  

    

    

    
    
  Charles Darwin (1809-1882)

 

    

  A lazy young man more interested in collecting beetles than studying, no one could have predicted Charles Darwin would forever change the way we view life on Earth and humanity's place in it. His life changed when he was offered a place aboard the HMS Beagle when it sailed around the world, where he studied geology and the animals around him between bouts of seasickness.

  He noticed that the animals he observed were clearly related but appeared different on each island, suggesting that they developed or "evolved" differently to better compete with other animals for resources.

  While not the first to suggest evolution had happened, Darwin was able to develop a unifying theory about why it happened, which lay the basis for evolutionary science ever since. He explained his theories in his book "On the Origin of Species" in 1859, which immediately started a massive debate about what this theory means for religion and society that continues to this day.

 


  


    

    

    
    
  Nikola Tesla (1856-1943)

 

    

  World famous in his lifetime as a wizard of science, Nikola Tesla played a major role in the development of electricity. He is the main inventor of alternating current, one of the currents through which electricity is transmitted, which helped to bring power to people's homes. He also developed a high-voltage transformer now known as the Tesla coil, which is still used in radios and mobile devices today, and pioneered ideas of wireless communication and transmission that were decades ahead of their time.

  He was a major celebrity in his era, with spectacular demonstrations of technology including a remote controlled boat and an early form of the plasma lamp. However, Tesla was a poor businessman and he frequently made spectacular claims about technology he was developing which simply would not work in real life, and this sadly led to him dying in poverty. However, his name lives on, with the electric car manufacturer Tesla Motors being named after him.

 


  


    

    

    
    
  Marie Curie (1867-1934)

 

    

  A pioneering physicist in the field of radioactivity, Marie Curie was the first woman to win a Nobel Prize and the only person to win the Nobel Prize in two scientific fields. While studying uranium as a doctoral student, Curie discovered it emitted something a lot like x-rays at the atomic level, which first introduced the idea of atoms not being the smallest form of matter.

  Along with her husband Pierre, she discovered the existence of two new elements, polonium named after her native Poland, and most importantly radium. She coined the word radioactive. When her husband died in a carriage accident, Curie took his post as a professor at the University of Paris, the first woman to hold the position.

  During the First World War, she developed new, portable x-ray machines that saved many people's lives. Tragically, she was unaware of how dangerous radium is, and died of complications from years of radiation poisoning. Her notebooks are so radioactive that people need to put on protective clothing to handle them.

 


  


    

    

    
    
  Albert Einstein (1879-1955)

 

    

  One of the most intelligent people in history, Albert Einstein's name is a byword for genius even among people who don't really know what he did! A brilliant child, Einstein wrote his first academic essay on the forces of magnetism when he was only sixteen years old. He worked out that matter can be converted into energy, and vice versa. The amount of energy generated by converting matter is explained in his famous equation E=mc2.

  His theory of relativity argued that objects like planets bend space around them as they travel, which produces a gravitational pull towards the planet. This theory was also among the first to argue about time's importance as a dimension, which plays an important role in the modern field of quantum physics. Threatened by the Nazi regime in Germany, Einstein fled to America where he helped to develop the atomic bomb. Horrified by what it could do, he spent the rest of his life campaigning for world peace and nuclear disarmament.
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function fadePopup() {
  const popup = document.getElementById("popup");

  window.setTimeout(() => {
    popup.className = "";
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  evt.preventDefault();
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audio.addEventListener('ended', () => {
  fadePopup();
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OEBPS/pt/toggle.js
(function () {
  var ACTIVE = '-epub-media-overlay-active', NS = 'http://www.w3.org/1999/xhtml';
  var T = 420, HIT = 64, TW = 52, TH = 40;
  function el(tag, cls) { var e = document.createElementNS(NS, tag); if (cls) e.setAttribute('class', cls); return e; }
  function css() {
    var st = el('style');
    st.textContent =
      '@keyframes pt-out{0%{transform:scale(1,1);opacity:1;animation-timing-function:cubic-bezier(.55,0,.8,.3)}' +
      '48%{transform:scale(1,.05);opacity:1;animation-timing-function:cubic-bezier(.55,0,.8,.3)}' +
      '100%{transform:scale(.03,.05);opacity:0}}' +
      '@keyframes pt-in{0%{transform:scale(.03,.05);opacity:0;animation-timing-function:cubic-bezier(.2,.7,.35,1)}' +
      '52%{transform:scale(1,.05);opacity:1;animation-timing-function:cubic-bezier(.2,.7,.35,1.04)}' +
      '100%{transform:scale(1,1);opacity:1}}' +
      '@keyframes pt-pop{0%{transform:scale(.2);opacity:0}65%{transform:scale(1.12);opacity:1}100%{transform:scale(1);opacity:1}}' +
      '@keyframes pt-unpop{0%{transform:scale(1);opacity:1}100%{transform:scale(.2);opacity:0}}' +
      '.pt-fold{position:absolute;left:0;top:0;width:100%;height:100%}' +
      '.pt-fold.pt-closing{animation:pt-out ' + T + 'ms both}' +
      '.pt-fold.pt-opening{animation:pt-in ' + T + 'ms both}' +
      '.pt-fold.pt-collapsed,.pt-fold.pt-collapsed *{visibility:hidden!important;opacity:0!important;pointer-events:none!important}' +
      '.pt-shade{position:absolute;left:0;top:0;width:100%;height:100%;pointer-events:none;' +
      'filter:drop-shadow(0 2px 3px rgba(0,0,0,.16))}' +
      '.pt-shade>.pt-panel{box-shadow:none}' +
      '.pt-panel.pt-dogear{-webkit-clip-path:polygon(0 0,100% 0,100% calc(100% - var(--pt-s)),calc(100% - var(--pt-s)) 100%,0 100%);' +
      'clip-path:polygon(0 0,100% 0,100% calc(100% - var(--pt-s)),calc(100% - var(--pt-s)) 100%,0 100%)}' +
      '.pt-flap{position:absolute;pointer-events:none;filter:drop-shadow(-1px -1px 1.5px rgba(0,0,0,.35))}' +
      '.pt-hit,.pt-tab{position:absolute;z-index:6;padding:0;margin:0;cursor:pointer;-webkit-tap-highlight-color:transparent;' +
      'touch-action:manipulation;background:none;border:0}' +
      '.pt-hit{width:' + HIT + 'px;height:' + HIT + 'px}' +
      '.pt-tab{width:' + TW + 'px;height:' + TH + 'px;box-sizing:border-box;border-radius:14px;background:var(--pt-fill);' +
      'border:2.5px solid var(--pt-edge);display:flex;align-items:center;justify-content:center;gap:4px;visibility:hidden;' +
      'box-shadow:0 2px 6px rgba(0,0,0,.3)}' +
      '.pt-tab::before{content:"";position:absolute;left:10px;bottom:-9px;width:12px;height:12px;background:var(--pt-fill);' +
      'border-right:2.5px solid var(--pt-edge);border-bottom:2.5px solid var(--pt-edge);border-bottom-right-radius:3px;' +
      'transform:rotate(45deg) skew(8deg,8deg)}' +
      '.pt-tab i{display:block;width:6px;height:6px;border-radius:50%;background:var(--pt-edge);pointer-events:none}' +
      '@keyframes pt-dot{0%,60%,100%{transform:translateY(0)}30%{transform:translateY(-4px)}}' +
      '.pt-tab.pt-on i{animation:pt-dot 1.2s ease-in-out infinite}' +
      '.pt-tab.pt-on i:nth-child(2){animation-delay:.15s}.pt-tab.pt-on i:nth-child(3){animation-delay:.3s}' +
      '.pt-tab::after{content:"";position:absolute;inset:-12px}' +
      '.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 (a see-through panel: white)
    var m = (getComputedStyle(panel).backgroundColor.match(/[\d.]+/g) || [255, 255, 255]).map(Number);
    if (m[3] === 0) m = [255, 255, 255];
    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
    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;
      });
      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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